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Editorial

Beyond Bombs:  
The Silent Public Health Crisis of War Dust
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Dear Editor,
At present, a large-scale war is unfolding in the Middle 
East. The parties involved have openly declared hostile 
positions and continue to attack one another, while other 
nations maintain that they are not part of the conflict. 
Yet is war merely about machines, aircraft, and missiles?
War is undeniably a humanitarian tragedy. Yet, while the 
international community focuses primarily on the visible 
consequences i.e. loss of life and the collapse of health 
services in ongoing conflicts, another, quieter public 
health disaster is taking place. This crisis may persist 
long after the war itself has ended.
When residential buildings, hotels, and industrial 
areas are leveled by powerful explosions, they release 
vast amounts of dust containing hazardous materials, 
including asbestos fibers, lead, mercury, and residues 
from advanced munitions, whether detonated or 
unexploded. In addition, remnants of radioactive 
materials may disperse into fine particles, binding to 
the dust of destroyed structures. Cities flattened to the 
ground may symbolize military dominance, but they 
also generate toxic legacies for the future, affecting 
anyone exposed. These particles pose a persistent and 
life-threatening risk to civilian populations, especially to 
children, who inhale these toxins daily.
Research on dust particles generated from the collapse 
of the World Trade Center (WTC) has demonstrated 
substantial health risks. WTC dust was found to contain 
metals, asbestos, polycyclic aromatic hydrocarbons 
(PAHs), and persistent organic pollutants (POPs), 
including polychlorinated biphenyls (PCBs) and dioxins, 
as well as benzene [1]. Exposure to such materials has 
been shown to trigger inflammation throughout the 
respiratory tract, including the pulmonary system, and 
may also pose significant risks to the cardiovascular 
system [2, 3].
Finer particles are capable of penetrating deeper into 
the body, even reaching critical areas involved in 
maintaining the central nervous system [4]. Other reports 
have further indicated that such exposure may increase 
the risk of multiple myeloma (MM) and prostate cancer 
[5, 6]. Notably, these findings are based solely on dust 
generated from the collapse of two towers.
This risk is even greater in war zones, where buildings 

and infrastructure are destroyed almost daily. 
Continuous exposure to dust, both indoors and outdoors, 
becomes unavoidable, spreading across streets, homes, 
shops, and even shelters. Fine particles are likely to 
be extensively inhaled by populations in conflict areas 
and may be further dispersed through human mobility 
as people move in response to the dynamics of war. In 
addition, the distribution and persistence of this dust 
are influenced by weather conditions across affected 
regions. Over time, this environmental burden may lead 
to a decline in lung capacity and increase population 
vulnerability to the resurgence of infectious diseases 
such as tuberculosis and pneumonia. As a result, many 
health conditions, including cancers, may not manifest 
immediately and can remain unrecognized in the short 
term [7]. However, in the long run, these exposures may 
accumulate as a significant burden on population health, 
with consequences that may only fully emerge two to 
three decades later.
War zones, therefore, function as concentrated sources 
of toxic dust. Allowing this situation to persist is 
tantamount to condemning entire populations to a future 
marked by prolonged suffering. We must regard this 
systematic environmental destruction with deep concern, 
as it constitutes a long-term assault on humanity itself.
Without intending to impose stereotypes on populations 
living in conflict zones, there is an urgent need to begin 
systematically developing exposure databases related 
to toxic dust in these settings. Existing literature on 
dust exposure, including studies from the World Trade 
Center (WTC) disaster, provides a valuable foundation 
for identifying key components and associated toxic 
elements, enabling more targeted and evidence-based 
response strategies.
Looking ahead, a coordinated effort from public health 
community is needed to characterize the chemical profile 
of debris in war-affected areas. This includes mapping 
potential contaminants and aligning them with existing 
toxicological and epidemiological evidence. Such an 
approach would allow for the early preparation of health 
systems, including equipping healthcare workers with the 
knowledge and tools to recognize, monitor, and manage 
both acute and long-term health effects associated with 
these exposures.
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At the same time, establishing longitudinal surveillance 
systems and exposure registries will be critical for 
tracking health outcomes over time. These data 
infrastructures can support early detection of disease 
patterns, inform preventive interventions, and guide 
policy responses in the post-conflict phase. Importantly, 
such efforts must be conducted with sensitivity, avoiding 
stigmatization while prioritizing protection and care for 
affected populations.
While we all hope for an immediate end to war, public 
health preparedness cannot wait. When the conflict 
subsides, another, less visible “war” will emerge, 
the long-term battle against the health consequences 
of toxic dust exposure. Anticipating this reality, and 
acting upon it now, is essential to mitigating a future 
burden that would otherwise unfold silently over 
decades.
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Editor’s response

Dear Dr. Fotarisman Zaluchu,
There is no doubt that the debris from explosions generates toxic and carcinogenic dust that can affect humans 
even after a long period of time. The most striking example is the damage suffered by the people of Hiroshima and 
Nagasaki.
Still on the subject of radioactive dust, it’s important to remember that radionuclides such as Radon-222 are present 
in the soil and building materials of homes, and that this radionuclide is the second leading cause of lung cancer after 
smoking.
What is certainly difficult is controlling the bombed areas. Indeed, the measures that should be adopted include: 
closing off these areas, with only rescue workers allowed access; providing them with personal protective equipment, 
such as FFP3 masks; and spraying water as soon as possible to capture and precipitate fine dust particles. Furthermore, 
the soil should be washed, possibly with additives (such as surfactants, acids, chelating agents, etc.); covering the 
debris with sheets could also be helpful. Whenever possible, contaminated soil should be removed and transported 
to suitably equipped washing facilities. Finally, the affected area should be monitored, especially for fine particulate 
matter (PM10 and PM2.5).
It is clear that cleaning up a bombed area is not one of the easiest interventions to implement.
In conclusion, what is most astonishing is that humanity, who has implemented laws and technologies to protect 
populations from air pollution, can then compromise air quality, the quality of life, and the health of populations with 
the cruel instrument of war.
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Introduction. Influenza remains a major public health concern, 
while vaccination coverage has persistently remained below 
national targets. This study aimed to describe influenza-related 
indicators in Piedmont over five influenza seasons and to com‑
pare regional findings with national data to inform current pre‑
vention strategies.
Methods. A descriptive analysis of the 2019/2020-2023/2024 
influenza seasons was conducted using publicly available data 
from Piedmont and Italy. Weekly and cumulative Influenza-Like 
Illness (ILI) incidence were assessed overall and by age group. 
Virological surveillance data were used to describe circulating 
influenza strains, excess mortality among adults aged ≥65 years 
was estimated by comparing observed and expected weekly aver‑
age daily deaths, and influenza vaccination coverage was ana‑
lysed overall and by age group.
Results. Overall cumulative ILI incidence increased during the 

study period, despite a marked reduction in 2020/2021. Piedmont 
generally showed higher ILI incidence than Italy. Although chil‑
dren remained the most affected group, the gap between paedi‑
atric and adult/older age groups progressively narrowed, with a 
growing absolute burden among adults and older adults. Virologi‑
cal surveillance showed substantial variability across seasons, 
with influenza A predominating in most years. Excess mortality 
was highest in 2019/2020 and 2020/2021 and was generally more 
pronounced in Piedmont than nationally. Vaccination coverage 
improved compared with the pre-pandemic period but remained 
below national targets across key population groups.
Conclusion. Influenza-related burden in Piedmont remained con‑
siderable over the study period. These findings support the need 
for stronger vaccination strategies and integrated epidemiologi‑
cal, virological, and mortality surveillance to guide timely and 
context-specific public health action.

Infectious disease

A five-season regional analysis of influenza-related 
indicators in Piedmont, Italy: insights from comparison 
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1 Department of Public Health and Pediatric Sciences, University of Turin, Turin, Italy; 2 AOU City of Health and Sciences, Turin, Italy

Keywords

Influenza-like illness • Influenza vaccination • Excess mortality • Surveillance

Summary

Introduction

Influenza represents a priority for public health: 
globally, the influenza-related hospitalization rate is 
40.5 (95% CI=24.3-67.4) per 100,000 inhabitants, with 
higher hospitalization rates among children up to 4 
years old and adults over 65 years  [1]. Although most 
estimates of the global burden of influenza disease focus 
on respiratory complications, the possible consequences 
of influenza include worsening of underlying chronic 
conditions, increased susceptibility to secondary 
infections, cardiovascular events, and functional 
decline [2].
Specifically, in Italy, the influenza attack rate is estimated 
to range between 13% and 31%, depending on the 
circulating virus strain during the season, and only about 
18-29% of infections are detected by the surveillance 
system. While people aged over 65 do not represent the 
group most frequently contracting influenza  [3], this 
age group reports the highest rates of complications and 
deaths [4]. Italian estimates indicate that the majority of 
influenza-related deaths (65%-96%) occur in individuals 
aged 65 or older; moreover, the excess mortality rate in 
the elderly is more than six times higher compared to the 

general population [4].
Vaccination is one of the key strategies to reduce the 
impact of influenza. Although real-world effectiveness 
varies depending on the virus type and the age of the 
infected individuals, vaccines have proven effective 
in reducing the risk of hospitalization  [5]. Vaccines 
have also proven effective, for example, in reducing 
cardiovascular complications in the older adults, thus 
representing a crucial ally in decreasing the disease 
burden associated with influenza  [6]. In Italy, the 
National Vaccination Prevention Plan (PNPV) 2023-
2025  [7] defines a minimum vaccination coverage 
target of 75% among people over 65 years old, with an 
optimal goal set at 95%. However, in Italy, influenza 
vaccination coverage among adults aged 65 years or 
older has never reached the recommended 75% target 
and has consistently remained at approximately 50%. 
Piedmont is among the regions that have persistently 
reported coverage levels below the national 
average [8].
Given the substantial burden of influenza and the 
persistently low vaccination coverage in Piedmont, 
this study aimed to describe the regional epidemiology 
of influenza and its associated health burden in the 
Piedmont population. In addition, by comparing regional 



INFLUENZA-RELATED INDICATORS IN PIEDMONT, ITALY

E133

findings with national data across five influenza seasons, 
the study sought to provide a broader perspective on 
current prevention strategies.

Methods

This report considers an observation period that includes 
five influenza seasons, from 2019/2020 to 2023/2024, in 
Piedmont. All analyzed data were obtained from publicly 
available online sources. Data management, statistical 
analyses, and graph production were conducted using 
Excel and Stata. Details on the data sources, study 
procedures, and statistical analyses are provided in the 
following sections.

Epidemiological Surveillance
In Italy, epidemiological monitoring of influenza 
is carried out through RespiVirNet (previously 
InfluNet until the 2022-2023 season), a surveillance 
system coordinated by the Italian National Institute 
of Health (ISS)  [9]. The system consists of two 
main components: epidemiological surveillance and 
virological surveillance. The former aims to measure 
and describe the trend of Influenza-Like Illness (ILI) 
cases, while the latter focuses on detecting circulating 
respiratory viruses, including influenza viruses  [10]. 
ILI is defined as an acute syndrome characterized by 
general symptoms (fever, malaise) and respiratory 
symptoms (cough, sore throat, runny nose), which can 
be caused not only by influenza viruses but also by other 
respiratory pathogens [10]. Information collected within 
the RespiVirNet epidemiological surveillance context 
refers to ILI. The system relies on the collaboration 
of sentinel physicians, including general practitioners 
(GPs), family pediatricians (PLS), and regional 
representatives of Local Health Authorities (ASL). To 
ensure adequate coverage, starting from the 2020/2021 
season, the system increased the number of sentinel 
physicians, doubling coverage from 2% to 4% of the 
population, as reaffirmed by the Operational Protocol 
for the 2024-2025 season [10]. RespiVirNet employs a 
“zero-reporting” method, whereby sentinel physicians 
are required to report also the absence of ILI cases during 
a given week. Surveillance normally extends from week 
42 of each year to week 17 of the following year [10].
To describe the epidemiology of ILI in Piedmont from 
the 2019-2020 to the 2023-2024 season, epidemiological 
data were extracted from weekly reports published by 
RespiVirNet  [11]. Extracted data included the total 
number of ILI cases each week, the corresponding total 
number of population under surveillance, and the weekly 
ILI incidences overall and stratified by age groups (0-4 
years, 5-14 years, 15-64 years, and 65 years and over). 
Incidences are expressed as the number of ILI cases per 
1,000 monitored individuals.
To highlight any differences or similarities in the 
progression of the influenza epidemic at the regional 
and national level, corresponding national data were 
extracted and compared with the Piedmont data. 

Additionally, to assess temporal variations in the 
epidemic trend, data from the previous five seasons 
(2014/2015 to 2018/2019), i.e. before the COVID-19 
pandemic, were also extracted. This paper also presents 
the average values for the seasons from 2014/2015 to 
2018/2019 and for the five-season observation period 
from 2019/2020 to 2023/2024.
To evaluate the overall cumulative incidence of ILI in 
different seasons, an estimate was calculated starting 
from weekly ILI incidences by age group and for the 
total population in Piedmont and Italy. Given the 
variability in the monitored population each week, the 
weekly incidence was first multiplied by the population 
as of January 1 of the reference year (e.g., population on 
January 1, 2020, for the 2019/2020 season) to estimate 
the number of cases in Piedmont and Italy for that 
week. The cumulative incidence was then calculated 
by summing the estimated weekly cases and dividing 
by the population as of January 1 of the same year; this 
result was multiplied by 100 to obtain the cumulative 
incidence. For Piedmont, the estimated number of 
cases per influenza season is also reported, noting that 
estimates may be underestimated due to missing data 
in some weeks (Tab. S1). Considering that cumulative 
incidence in Piedmont was calculated over fewer weeks 
than the national cumulative incidence, the Italian 
cumulative incidence was recalculated by considering 
only the weeks for which Piedmont data were also 
available to ensure comparability of data.
Line charts were produced to visualize the trend of 
total ILI cases across seasons separately for Piedmont 
and Italy, including the average of the 2014/2015 to 
2018/2019 seasons and those of the observation period. 
For each of the last five influenza seasons and for the 
average of the previous five years, a graph was created 
showing the weekly incidence trends of ILI for both 
Italy and Piedmont.
As a measure of intensity of ILI incidence in different 
seasons in Piedmont, maximum weekly incidences and 
the corresponding weeks of observation were reported 
for the total population and stratified by age group. To 
measure the epidemic period in each influenza season, 
weeks marking the start and end of the epidemic, the 
peak week, and the duration of the epidemic were 
identified for Piedmont and Italy. The epidemic period 
was defined based on a weekly incidence threshold 
according to Boccalini et al. [12]. Specifically, the start 
week was identified as the first week in which the weekly 
incidence was ≥2 cases of ILI per 1,000 monitored 
individuals, while the end week was the first week in 
which incidence fell below this threshold without rising 
above it again.

Virological Surveillance
As for Piedmont, virological surveillance reports [11] 
allowed extraction of the number of weeks during 
which samples were collected and sent and the number 
of weeks during which each influenza virus strain 
(unsubtyped influenza A, H1N1pdm09, H3N2, and B) 
was detected for each season of interest. Percentages 
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of weeks in which each strain was observed were then 
calculated. Corresponding national data were extracted 
for comparison. Additionally, for Italy, data on the 
number of positive swabs were obtained from the 
FluNews/RespiNews-Italia archive  [13], and for each 
influenza season, the total number of influenza-positive 
swabs, the percentage positivity among total samples, 
and the percentage distribution of each influenza strain 
out of the total positive swabs were calculated. Data 
were not available for the 2014/2015 and 2015/2016 
seasons.

Excess Mortality
To evaluate the disease burden associated with influenza, 
we compared observed and expected average daily deaths 
per week in the population aged ≥65 years, following 
a methodology similar to that used in the weekly 
Flunews-Italia bulletin by ISS [14]. Because influenza-
specific mortality data are not available in real time and 
death certificates may underestimate the contribution 
of influenza, all-cause mortality is commonly used in 
surveillance systems as an indirect proxy to capture 
excess mortality temporally associated with influenza 
circulation  [14]. Therefore, our estimates should be 
interpreted as excess all-cause mortality occurring 
during periods of influenza activity, rather than as deaths 
directly attributable to influenza.
Daily mortality data for Piedmont and Italy were 
extracted from ISTAT (Italian National Institute of 
Statistics) databases  [15], considering the weeks of 
influenza seasons from 2014/2015 to 2023/2024, as 
defined by Piedmont ILI surveillance. Weekly total 
deaths and average daily deaths per week were calculated 
for each season. 
Weekly total deaths were calculated, and the 
corresponding mean daily deaths were then estimated 
for each week of every influenza season. For each 
year of interest (from the 2019/2020 to the 2023/2024 
influenza season), the expected mortality was estimated 
as the weekly mean daily mortality based on the 
historical series of the previous five years, weighted by 
the resident population as of 1 January of the reference 
year, following an approach similar to that used in the 
FluNews-Italia bulletin [16]. For each influenza season, 
the resident population as of 1 January of the calendar 
year in which the season ended was used (e.g., 1 January 
2020 for the 2019/2020 season), according to ISTAT 
data [17], to account for the progressive increase in the 
older population in recent years.
Observed and expected values of average daily deaths 
for Piedmont were graphically represented alongside ILI 
incidence in the ≥65 years age group. The association 
between observed mortality and ILI incidence was 
assessed using Spearman’s rank correlation test. For 
each week, the percentage difference (delta) between 
observed and expected deaths was calculated. Weeks 
with the maximum and minimum deltas were identified to 
highlight periods of excess mortality. National mortality 
data were processed using the same methodology to 
allow regional-to-national comparisons.

Vaccination Coverage
Influenza vaccination coverage data for Piedmont 
and Italy are available on the website of the Ministry 
of Health  [18]. Considering our five-year observation 
period, data on vaccination coverage were extracted, 
stratified by the following age groups: 6-23 months, 2-4 
years, 5-8 years, 9-14 years, 15-17 years, 18-44 years, 
45-64 years, and 65 years and over. For the previous 
five years, coverage data were only available for the 65+ 
category and total population.
Additional vaccination coverage estimates were 
obtained from the PASSI [19] and PASSI d’Argento [20] 
surveillance systems, which survey adults 18–64 years 
and those aged 65 and over, respectively. These systems 
monitor influenza vaccination uptake in the 12 months 
preceding the interview and provide stratifications by 
chronic condition status.

Results

Epidemiological surveillance 
Cumulative incidence of Influenza-Like Illness (ILI) 
Table I summarizes the total estimated cases of ILI 
in Piedmont during the reference period (from the 
2019/2020 season to the 2023/2024 season) as well as 
in the preceding five-year period. Overall, the number of 
estimated cases increased during our observation period. 
However, there was a decrease in estimated cases among 
children and adolescents (0-14 years) and an increase 
among adults (15-64 years) and the older adults (≥65 
years), with an inversion in the relative burden between 
younger and older age groups.
Considering the estimated cases in the Piedmont 
population, in the pre-pandemic seasons from 2014/2015 
to 2018/2019, an average of 13.8% of the population 
was affected by ILI (range 11.4-15.6%). Although the 
average from the 2019/2020 to 2023/2024 season was 
16%, the range of values is more variable: from 4.5% 
in the 2020/2021 season to 25.3% in the 2022/2023 
season, followed by 21.6% in the 2023/2024 season, as 
shown in Table S2. Regarding age groups, in all seasons 
in the pre-pandemic seasons, the 0-4 (average: 55.2%) 
and 5-14 (23.8%) age groups had higher cumulative 
ILI incidences than adults (13%) and older adults (6%), 
which had the lowest cumulative incidence. In the most 
recent five-year period, although the younger age groups 
continue to have a higher cumulative incidence of ILI, 
the differences between age groups have narrowed. 
For comparison, Supplementary Table S3 shows the 
cumulative incidence of ILI in Italy, calculated on the 
basis of estimated cases, considering both all available 
weeks and only those weeks for which data were also 
available for Piedmont. In Italy, in the pre-pandemic 
seasons from 2014/2015 to 2018/2019, it was estimated 
that an average of 11% of the population was affected by 
ILI, with an incidence lower than the Piedmont’s data. 
Overall, even in the five-year period from the 2019/2020 
season to the 2023/2024 season, a lower incidence was 
reported in Italy than in Piedmont. Similarly to Piedmont, 
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Italy also showed a much lower cumulative incidence of 
ILI for the 2020/2021 season than in all other seasons. 
Furthermore, Italy also experienced a significant increase 
in ILI incidence during the 2022/2023 and 2023/2024 
seasons compared with previous seasons (Fig. 1). 
Considering the distribution by age group, in Italy 
during the pre-pandemic period, although the younger 
categories had higher cumulative incidences, the 
difference between age groups was less pronounced 
than in Piedmont. In the last five years, incidence has 
increased on average across all age groups, particularly 
in the 0-4 age group. Compared with Piedmont, in Italy 
the cumulative incidence of ILI is higher in the 0-4 age 
group, whereas it is slightly lower in the 15-64 and ≥65 
age groups (Tab. S2 and S3).
In Piedmont, the highest weekly incidence was recorded 
in the 2022/2023 season, with a peak in week 50 (21.3 

cases per 1,000 patients). Overall, the 2022/2023 season 
showed weekly incidence values consistently above the 
average observed from the 2014/2015 to the 2018/2019 
seasons, with the exception of a few weeks (weeks 3-6). 
Higher peak values were also observed in the 2023/2024 
season (16.4 cases per 1,000 patients). By contrast, the 
2020/2021 season showed consistently lower values 
than all other seasons, with a peak of 3.3 cases per 1,000 
patients in week 49 (Fig. 2; Tab. S4).
Table S4 reports the maximum weekly incidences for 
each season and the corresponding week, stratified by 
age group. The peak values for each age group reflect the 
pattern observed for cumulative incidences. Although the 
peaks across the different categories are highly variable, 
in three years the peak in the 0-4 age group preceded that 
in the ≥65 age group.
In general, over the last three years of our observation 

Fig. 1. Total cumulative incidence of ILI (%) for the seasons from 2014/2015 to 2023/2024 in Italy and Piedmont (Italy*: estimate including 
only weeks also available for Piedmont).

Tab. I. Estimated ILI cases by age group in Piedmont, influenza seasons 2014/2015 to 2023/2024.

Estimated ILI cases in Piedmont

Season 0-4 years 5-14 years 15-64 years ≥65 years
Total 

Population
2014-2015 87,339 98,574 369,856 63,873 602,363

2015-2016 77,559 97,021 258,957 45,974 501,117

2016-2017 94,543 78,420 353,785 74,186 598,607

2017-2018 107,591 94,420 413,309 80,400 677,412

2018-2019 101,061 87,382 376,186 63,395 629,417

Average 2014/2015-2018/2019 93,618 91,163 354,419 65,565 601,783
2019-2020 51,258 62,038 292,612 55,932 523,123

2020-2021 9,464 9,035 152,076 33,458 190,791

2021-2022 66,303 81,491 441,847 78,313 710,513

2022-2023 67,346 112,525 685,735 172,072 1073,636

2023-2024 47,374 68,813 648,840 153,590 918,351

Average 2019/2020-2023/2024 48,349 66,781 444,222 98,673 683,283

Weekly incidence of Influenza-Like Illness (ILI).
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period, the duration of the epidemic period has increased, 
with peaks occurring earlier compared to pre-pandemic 
seasons (Fig. 2; Tab. S5).
As in Piedmont, Italy also reported substantially 
higher maximum weekly incidences in the 2022/2023 
and 2023/2024 seasons compared with other seasons, 
although the incidence in Italy was higher than in 
Piedmont for the 2023/2024 season. Similarly, the 
2020/2021 season recorded significantly lower weekly 
incidences than all other seasons (Fig. S1). In Italy, the 
peak incidence has generally occurred earlier (with the 
exception of the 2021/2022 season), and the duration of 
the epidemic period, in terms of the number of weeks, 
has increased in the 2021/2022 season and subsequent 
seasons (Tab. S6).
Figure 3 graphically compares the weekly incidence 
of ILI in Italy and Piedmont during the reference 
seasons. Overall, ILI incidence was consistently higher 
in Piedmont than in Italy, with the exception of the 
2019/2020 and 2023/2024 seasons.

Virological surveillance 
Data from Piedmont indicate that, over our five-year 
reference period, the detection of different influenza 
strains was highly variable (Tab. S7). In the 2019/2020 
and 2022/2023 seasons, both strain A and strain B were 
identified in most of the weeks in which samples were 
sent. In contrast, strain B was completely absent in 
2021/2022 and present in only a few weeks in 2023/2024. 
It should be noted that in the 2020/2021 season, none of 
the analyzed samples tested positive for influenza.
Comparing this with the Italian situation (Tab. S8) over 
the last five years, the weekly pattern of strain presence 
was similar to that observed in Piedmont, except in 
the 2023/2024 season, when strain B was detected in 

almost all surveillance weeks at the national level. Even 
considering the entire country, no samples tested positive 
for influenza in the 2020/2021 season.
Although these data were not analyzed for Piedmont, 
some Italian data are presented in Table S9 and Figure 
4 to better characterize the seasons of interest. Table S9 
shows an overall lower percentage of influenza-positive 
samples compared with pre-pandemic seasons. Figure 4 
illustrates the distribution of influenza-positive samples 
between strains A and B, showing a clear predominance 
of strain A in all seasons except 2017/2018.

Excess mortality
Marked excess mortality was observed in Piedmont 
during the 2019/2020 and 2020/2021 seasons, whereas 
mortality in subsequent seasons remained broadly in 
line with, or below, the expected values derived from the 
previous five years (Fig. S2-S6). In 2019/2020, excess 
mortality emerged from week 10 onwards and peaked 
in weeks 13 (+122%), 14 (+112%), and 15 (+102%). In 
2020/2021, mortality also remained consistently above 
expected levels, with peaks in weeks 48 (+113%), 47 
(+112%), and 46 (+106%). By contrast, excess mortality 
was modest in 2021/2022, with maximum weekly 
increases of 9%, and remained limited in 2022/2023 and 
2023/2024, with peaks of 12% and 8%, respectively. 
Overall, excess mortality in Piedmont was highest 
in 2019/2020, remained elevated in 2020/2021, and 
progressively declined in subsequent seasons, a decline 
partially influenced by the increase in the expected 
number of deaths.
National trends broadly mirrored those observed in 
Piedmont, with marked excess mortality in 2019/2020 
(peaking at +84% in week 13) and 2020/2021 (peaking 
at +54% in week 48). In later seasons, national excess 

Fig. 2. Weekly ILI incidence for the seasons from 2019/2020 to 2023/2024 and for the average of the seasons from 2014/2015 to 2018/2019 
in Piedmont. Week 53 has not been included as it only occurred in 2020-2021.
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mortality was substantially attenuated, with peak weekly 
increases ranging from 7% to 11%. Across seasons, 
excess mortality in Piedmont was generally more 
pronounced than the national average.
No significant correlation between observed deaths and 
ILI incidence was found in 2019/2020 (Spearman’s 
rho=0.281, p=0.216) or 2020/2021 (rho=0.317, p  = 
0.171). In contrast, significant positive correlations 
were observed in 2021/2022 (rho=0.646, p=0.001), 
2022/2023 (rho  =  0.805, p<0.001), and 2023/2024 
(rho = 0.947, p<0.001).

Vaccination coverage
Piedmont showed a slight improvement. In the older 
adults (aged 65+), coverage was consistently below 50% 
in the 2018/2019 season and earlier seasons, whereas 
since the 2019/2020 season it has remained slightly 
above 50%, with the highest coverage observed in the 

2020/2021 season (65.3%). Similarly, coverage has 
improved in the total population: while it peaked at 15.3% 
before 2019/2020, it has been higher since that season, 
reaching 21.9% in 2020/2021. However, compared to 
Italy, over the last five years Piedmont has shown average 
coverage approximately 3 percentage points lower in the 
elderly population and about 1 percentage point lower in 
the total population. Considering the five seasons prior 
to our reference period, these differences with Italy have 
decreased for the elderly population but increased for the 
total population (Fig. 5; Fig. 6; Tab. S10).
From the 2019/2020 season, more detailed data on 
vaccination coverage are available for age groups 
under 65. For the pediatric population (up to 8 years of 
age), differences between Piedmont and Italy are more 
pronounced than those observed for the elderly and the 
total population. In Piedmont, the highest coverage rates 
are reported in the 2023/2024 season for children aged 

Fig. 3. Comparison of weekly ILI incidence in Italy and Piedmont. A) Average of the 2014/2015–2018/2019 seasons; B) 2019/2020 season; 
C) 2020/2021 season; D) 2021/2022 season; E) 2022/2023 season; F) 2023/2024 season.
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6-23 months (5.3%) and 2-4 years (9.5%), whereas for 
children aged 5-8 years, the highest coverage is observed 
in the 2022/2023 season (8.2%).
For the pre-adolescent/adolescent population (up to 
17 years), differences between Piedmont and Italy are 
smaller, with the largest difference observed in children 
aged 9-14 years (-2.5 percentage points). In Piedmont, 
the highest coverage in the 2020/2021 season is among 
children aged 9–14 years (2.4%) and 15-17 years (1.7%).
In the adult population (up to 64 years of age), differences 
between Piedmont and Italy remain low, although a 
larger difference is observed in the 45-64 age group (-2.6 
percentage points). In Piedmont, the highest coverage in 
the 2020/2021 season is among adults aged 18-44 years 
(3.9%) and 45-64 years (13.5%) (Tab. II).
Last, the PASSI and PASSI d’Argento surveillance 
systems provide an opportunity to evaluate influenza 

vaccination coverage in the adult population, both with 
and without chronic diseases. Considering the population 
aged 18-64 years (Tab. S11) and the population aged 65 
years and over (Tab.  S12), data from Piedmont from 
2016-2019 to 2022/2023 generally show improvement, 
although the Region consistently reports lower coverage 
than Italy (the only exception being adults aged ≥65 
years with at least one chronic disease in 2016-2019).
Regarding the most recent data (2022-2023), individuals 
with chronic diseases show higher coverage than those 
without chronic conditions in both age groups, with a larger 
difference observed in the 18-64 age group. Coverage 
among people aged 18-64 with chronic conditions 
remains very low (20.5%). In the 65+ age group, coverage 
improves, although still below the recommended target, 
with 59% vaccinated overall (64% when considering only 
those with at least one chronic disease).

Fig. 4. Distribution of influenza A and B viruses in Italy from the 2016/2017 to 2023/2024 seasons.

Fig. 5. Influenza vaccination coverage in the 65+ age group in Piedmont and Italy.
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Discussion

This study examined influenza-related indicators in 
Piedmont over five influenza seasons, in a regional 
context characterized by persistently low vaccination 
coverage. By comparing regional findings with national 
data, it also sought to place the Piedmont experience 
within a broader public health perspective and to inform 
reflections on current prevention strategies.
The cumulative incidence of ILI in Piedmont increased 
overall during the observation period. Compared with 
national data, Piedmont consistently reported higher 
incidence rates than the Italian average, a difference that 
may reflect demographic characteristics, differences in 
the implementation of preventive measures, and seasonal 
variability in influenza circulation. A marked reduction 
in incidence was observed during the 2020/2021 
season, followed by a sharp increase in 2022/2023 and 
2023/2024. This pattern is consistent with the findings of 
Bert et al. [21], who suggested that the exceptionally low 
influenza circulation observed in 2020/2021 was mainly 
driven by COVID-19 containment measures rather 
than by reduced surveillance or increased vaccination 

coverage. The absence of laboratory-confirmed influenza 
cases in sentinel samples during the same season further 
supports the impact of these measures on influenza 
transmission. Although younger age groups continued 
to show the highest incidence rates, the gap between age 
groups progressively narrowed over time, suggesting 
a redistribution of disease burden. In particular, adults 
and older adults recorded a greater absolute number of 
estimated cases than children aged <14 years, a pattern 
that may reflect post-pandemic changes in exposure 
and transmission dynamics. In addition, the earlier 
onset and longer duration of seasonal peaks observed 
in recent years suggest a shift in the epidemiological 
pattern of ILI. Peak incidence in children aged <4 years 
generally preceded that in older adults, supporting the 
hypothesis that the paediatric population plays a central 
role in influenza transmission [12]. Owing to their high 
incidence and earlier involvement in seasonal epidemics, 
children likely represent an important source of 
transmission to more vulnerable groups, including older 
adults and individuals with chronic conditions  [22]. 
Although influenza is usually self-limiting in children, 
the high number of infections in this group contributes 

Fig. 6. Influenza vaccination coverage in the total population in Piedmont and Italy.

Tab. II. Influenza vaccination coverage in Piedmont and Italy by age group (% of population).

Influenza vaccination: vaccination coverage %

6-23 months
2-4 

years
5-8 

years
9-14 

years
15-17 years 18-44 years 45-64 years

Season It. Pi. It. Pi. It. Pi. It. Pi. It. Pi. It. Pi. It. Pi.
2019-2020 2.8 0.8 4.2 1.5 3.1 1.2 1.9 1 1.9 1 3.1 2.5 9.6 8
2020-2021 9.2 2 19 3.8 13.1 3.4 6 2.4 4.5 1.7 5.9 3.9 16.8 13.5
2021-2022 7 3 17.4 6.5 12.2 4 4.4 1.9 2.5 1 4.2 2.6 13.7 10.1
2022-2023 7.2 3.1 9.2 3.6 22.6 8.2 4.9 1.8 2.1 1 4.1 2.7 13.3 10.5
2023-2024 9.8 5.3 16.7 9.5 11.7 5.8 4.6 2.1 1.9 1.1 3.7 2.9 11.8 9.9
Average 7.2 2.8 13.3 5.0 12.5 4.5 4.4 1.8 2.6 1.2 4.2 2.9 13.0 10.4

It. Italy; Pi. Piedmont
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substantially to hospitalizations, school absenteeism, and 
healthcare utilization [23]. Conversely, while incidence 
rates in older adults remained lower than in children, the 
absolute number of cases was substantial and increasing, 
which is particularly relevant given their higher risk of 
severe complications, hospitalization, and death due 
to age-related vulnerability and comorbidities  [24]. 
Together, these findings reinforce the need for effective 
prevention strategies, particularly for more vulnerable 
population groups.
Virological surveillance showed considerable variability 
in the circulation of influenza virus strains across 
seasons. The 2019/2020 and 2022/2023 seasons were 
characterized by the co-circulation of influenza A 
and B viruses, with both strains detected during most 
surveillance weeks. By contrast, influenza B was 
not detected in 2021/2022 and was only sporadically 
identified in 2023/2024, suggesting changes in strain 
circulation patterns. These findings are consistent 
with national and global data, which also indicate a 
predominance of influenza A in most seasons, with the 
notable exception of 2017/2018  [25, 26]. This pattern 
underscores the importance of continuous virological 
surveillance to inform vaccine composition and support 
prevention strategies. At the global level, the absence 
of detection of the B/Yamagata lineage since March 
2020 has led the EMA to recommend removal of 
the B/Yamagata component from seasonal influenza 
vaccines, supporting the transition from quadrivalent 
to trivalent formulations from the 2025/2026 season 
onwards  [27,  28]. In addition, national data showed a 
lower number of influenza-positive samples compared 
with pre-pandemic seasons. Taken together, these 
findings support the value of integrated surveillance 
systems, such as RespiVirNet, and suggest that broader 
prevention strategies targeting respiratory viruses 
beyond influenza alone may provide more effective 
long-term control.
Excess mortality in Piedmont was generally more 
pronounced than at the national level, suggesting regional 
disparities that warrant further investigation. Across 
the study period, excess mortality fluctuated markedly, 
peaking in 2019/2020 and progressively declining 
thereafter. This pattern may partly reflect the concurrent 
increase in expected mortality, which reduced the relative 
magnitude of observed deviations. Although excess 
mortality estimated in this way cannot be attributed to 
specific causes, COVID-19, influenza, and RSV likely 
represented major contributors, with their impact shaped 
by pathogen virulence, population immunity, and the 
age distribution of affected individuals  [29]. In this 
regard, the return of winter mortality in Europe to pre-
pandemic levels in 2023/2024, following several years 
of atypical patterns, provides an important broader 
context [29]. As noted by Nørgaard et al. [29], continuous 
mortality surveillance remains essential for monitoring 
epidemic trends and enabling timely public health 
responses. However, because excess mortality provides 
only a partial measure of disease burden, it should be 
interpreted alongside other indicators to achieve a more 

comprehensive assessment of overall impact.
Although influenza vaccination coverage in Piedmont 
improved over the five-year observation period 
compared with the pre-pandemic period, it remained 
well below national targets [7]. Among adults aged ≥65 
years, coverage increased from below 50% before the 
2018/2019 season to a peak of 65.3% in 2020/2021, but 
still remained approximately 3 percentage points lower 
than the national average. Coverage also increased in 
the general population, reaching 21.9% in 2020/2021, 
possibly reflecting greater public awareness during 
the COVID-19 pandemic. Nevertheless, vaccination 
uptake in Piedmont remained consistently lower than 
the national average across all age groups, with the 
largest gap observed among children aged <8 years, 
suggesting difficulties in fully implementing recent 
national vaccination policy updates. In recent years, 
recommendations from the Italian Ministry of Health 
on influenza prevention and control have progressively 
expanded eligibility for free and actively offered 
vaccination. Since 2019/2020, newly included groups 
have comprised pregnant women, individuals at increased 
risk, long-term care facility residents, blood donors, 
and caregivers  [30]. In 2020/2021, postpartum women 
and adults aged 60-64 years were also included  [31], 
while in 2022/2023 eligibility was further extended to 
children aged 6 months to 6 years  [32]. The National 
Vaccination Prevention Plan 2023-2025 [PNPV] further 
reinforces the importance of reaching both traditional 
and newly identified target groups, highlighting the 
need for regional strategies to align more closely with 
national recommendations [7]. A further area of concern 
is the persistently low vaccination coverage among 
individuals with chronic conditions. Although coverage 
in these groups was higher than among people without 
comorbidities, it remained below both the national 
average for individuals with chronic diseases and the 
recommended target for high-risk populations  [7]. 
Overall, while the increase in vaccination coverage 
observed in Piedmont is encouraging, additional efforts 
are still needed to meet public health objectives.
The lower influenza vaccination coverage observed in 
Piedmont compared with the Italian average is likely to 
reflect a combination of supply-side and demand-side 
factors. On the supply side, Italian evidence suggests 
that GP workload may impair influenza vaccination 
uptake among older adults, possibly by reducing 
opportunities for counselling, active recommendation, 
and timely vaccine delivery [33]. On the demand side, the 
OBVIOUS project showed that influenza vaccine uptake 
is strongly influenced by awareness of being in a priority 
group, social influence, and recommendations from 
GPs [34]. In addition, recent national evidence indicates 
that vaccine hesitancy remains highly prevalent in Italy 
and is shaped by multiple social, cultural, informational, 
and trust-related factors  [35]. A higher prevalence of 
vaccine hesitancy was described in Northern Italy rather 
than in Southern Italy [35], a finding that is consistent 
with a possible demand-side contribution to lower uptake 
in Piedmont. This suggests that the lower coverage 
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observed in Piedmont should not be interpreted solely as 
a marker of structural disadvantage, particularly because 
broader territorial inequalities in Italy have historically 
been more pronounced in Southern and peripheral 
areas  [36]. Rather, suboptimal coverage may reflect a 
complex interplay between primary-care organization, 
active invitation practices, risk perception, trust, and 
local patterns of vaccine confidence that should be 
further investigated.
Although centred on Piedmont, this study highlights 
issues that are likely to be relevant in other regional 
and national contexts. The observed post-pandemic 
reshaping of ILI patterns, the growing contribution of 
adult and older populations to overall burden, and the 
persistent gap between vaccination recommendations 
and vaccine uptake suggest that influenza prevention 
should be supported by both adaptable immunisation 
strategies and integrated surveillance systems. Targeted 
strategies are essential to reduce the burden of seasonal 
influenza and improve vaccination coverage. Although 
social distancing measures have proven effective, their 
sustainability during influenza seasons is likely to be 
limited, as noted by Fricke et al. [37]. Evidence from 
previous studies indicates that vaccine uptake can 
be improved through interventions such as written 
reminders, home visits, personalised phone calls, and 
educational initiatives, as reported in the meta-analysis 
by Thomas and Lorenzetti [38]. Strategies that reduce 
access barriers, including free vaccination and delivery 
in non-traditional settings such as hospital outpatient 
clinics, nursing homes, pharmacies, and mobile 
units, have also shown value in increasing coverage 
among at-risk populations  [39]. Likewise, incentives 
for healthcare professionals and personalised 
approaches, including individual counselling and 
targeted public health campaigns, may help strengthen 
uptake, especially among older adults and high-risk 
groups [40]. Further research is nevertheless required to 
adapt and validate these interventions within the local 
context and to assess their long-term sustainability and 
effectiveness.
This study had several limitations that should be 
acknowledged. First, the analysis was constrained by 
incomplete data availability, particularly at the regional 
level in Piedmont, which limited its comprehensiveness. 
Moreover, no additional indicators of disease burden 
were accessible, which could have provided a more 
holistic understanding of influenza impact. Most data 
analysed derive from the ILI surveillance system rather 
than laboratory-confirmed influenza cases. While ILI 
is a useful proxy for estimating influenza trends, its 
accuracy may be affected by the co-circulation of other 
respiratory viruses. Lastly, because influenza-specific 
mortality data were not available, we used excess all-
cause mortality as an indirect proxy for influenza-
associated mortality; however, this measure is not 
specific to influenza and may have been substantially 
confounded by SARS-CoV-2 circulation during the 
COVID-19 pandemic.

Conclusion

This study provides a comprehensive overview of 
influenza-related indicators in Piedmont across five 
influenza seasons. Overall, Piedmont showed a higher 
ILI incidence than the Italian average, together with a 
progressive narrowing of the gap between paediatric 
and adult/older age groups, suggesting a redistribution 
of disease burden towards older populations. Virological 
findings further support the need for an integrated 
approach to the surveillance and prevention of 
respiratory infections beyond influenza alone, while 
the excess mortality results highlight the importance of 
combining multiple indicators to better capture seasonal 
burden. Although vaccination coverage improved 
compared with the pre-pandemic period, it remained 
below national targets across key population groups. 
Beyond the regional setting, these findings suggest that 
post-pandemic influenza prevention requires adaptable 
vaccination strategies, closer alignment between national 
recommendations and local implementation, and 
integrated surveillance systems capable of monitoring 
changing epidemiological patterns and informing timely 
public health action.
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Supplementary material

Tab. S1. Missing data on weekly Influenza-like Illness (ILI) incidence.

Piedmont MISSING

season week

2014-2015

43

44

45

2015-2016

42

43

17

2016-2017
42

43

2017-2018
42

43

2018-2019 42

2019-2020

42

43

11

12

13

15

16

2020-2021

42

43

44

45

46

47

48

13

17

2021-2022

7

8

42

43

2022-2023
42

15

2023-2024

42

43

44

Italy MISSING

season week

2015-2016 17

2020-2021 17
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Tab. S2. Cumulative ILI incidence (%) for the seasons 2014/2015 to 2023/2024, by age group in Piedmont.

Estimated cumulative incidence of ILI in Piedmont (%)

Season 0-4 years 5-14 years 15-64 years ≥65 years
Total 

Population
2014-2015 47.9 25.5 13.4 5.9 13.7
2015-2016 43.9 25.2 9.5 4.2 11.4
2016-2017 55.3 20.5 13.0 6.8 13.7
2017-2018 65.3 24.8 15.3 7.3 15.6
2018-2019 63.9 23.2 14.0 5.7 14.5
Average 2014/2015-2018/2019 55.2 23.8 13.0 6.0 13.8
2019-2020 33.6 16.6 11.0 5.0 12.1
2020-2021 6.4 2.4 5.7 3.0 4.5
2021-2022 46.3 22.3 16.8 7.0 16.7
2022-2023 48.5 31.4 26.1 15.3 25.3
2023-2024 34.9 19.6 24.6 13.6 21.6
Average 2019/2020-2023/2024 33.9 18.5 16.8 8.8 16.0

Tab. S3. Cumulative ILI incidence (%) for the seasons 2014/2015 to 2023/2024, by age group in Italy.

Estimated cumulative incidence of ILI in Italy (%)
(estimates including only the weeks for which data were also available for Piedmont)

Season 0-4 years 5-14 years 15-64 years ≥65 years
Total 

Population
2014-2015 24.6 (24.1) 16.8 (16.6) 9.6 (9.4) 4.5 (4.4) 10.3 (10.1)
2015-2016 22.1 (21.9) 16 (15.9) 6.9 (6.8) 2.8 (2.8) 8 (7.9)
2016-2017 22 (21.7) 12.7 (12.5) 8.4 (8.3) 4.9 (4.8) 9 (8.8)
2017-2018 37.7 (37.2) 20.7 (20.5) 13.2 (13) 7.4 (7.3) 14.3 (14.1)
2018-2019 36.6 (36.4) 19.3 (19.3) 12.6 (12.5) 6.1 (6.1) 13.4 (13.3)
Average 2014/2015-2018/2019 28.6 (28.3) 17.1 (17) 10.1 (10) 5.1 (5.1) 11 (10.9)
2019-2020 31.8 (30.2) 19.9 (19.1) 11.8 (10.4) 5.5 (4.7) 12.6 (11.4)
2020-2021 7.5 (5.8) 3.5 (2.6) 4.3 (2.8) 2.8 (1.8) 4 (2.7)
2021-2022 32.4 (28.6) 13.5 (12.2) 10.6 (9.6) 5.6 (5) 11 (10)
2022-2023 69.7 (67.2) 34.3 (33.2) 21.8 (20.9) 12.1 (11.6) 23.7 (22.8)
2023-2024 61.8 (58.8) 26.8 (25.5) 24.8 (23.1) 14.8 (13.7) 24.8 (23.2)
Average 2019/2020-2023/2024 40.7 (38.1) 19.6 (18.5) 14.7 (13.4) 8.1 (7.4) 15.2 (14)

Tab. S4. Maximum weekly incidence of ILI in Piedmont for the 2014/2015 to 2023/2024 seasons. The week of each peak is indicated in paren-
theses.

Maximum weekly incidence of ILI (‰) in Piedmont (week)

Season 0-4 years 5-14 years 15-64 years ≥65 years
Total 

Population
2014-2015 51.8 (6) 31.3 (6) 15.1 (6) 5.9 (7) 14.9 (5)

2015-2016
38.3 (weeks 5 

and 6)
29.9 (8) 8.1 (7) 3.1 (11) 10 (7)

2016-2017 54.3 (3) 21.4 (51) 13.6 (1) 8.7 (1) 13.1 (1)
2017-2018 65.2 (4) 29.9 (52) 19.5 (1) 12.7 (1) 18.1 (1)
2018-2019 54.5 (7) 26.4 (6) 13.3 (6) 6.5 (6) 14.5 (6)
Average 2014/2015-2018/2019 52.8 27.8 13.9 7.4 14.1
2019-2020 38.4 (7) 20.9 (8) 9.2 (5) 4.6 (5) 11.5 (7)
2020-2021 7.3 (4) 2.2 (5) 5.3 (49) 2.5 (9) 3.3 (49)
2021-2022 32.7 (47) 18.2 (12) 12.9 (2) 6.2 (1) 10.9 (2)
2022-2023 47.8 (50) 34.6 (49) 20.9 (50) 12 (50) 21.3 (50)
2023-2024 41.7 (51) 22 (51) 17.4 (50) 11.5 (1) 16.4 (51)
Average 2019/2020-2023/2024 33.6 19.6 13.1 7.3 12.7
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Tab. S5. Weeks of onset, peak, and end, and duration of the epidemic period for the 2014/2015 to 2023/2024 seasons in Piedmont.

Season Beginning Peak End Duration (weeks)
2014-2015 46 5 15 22
2015-2016 50 7 15 19
2016-2017 44 1 13 22
2017-2018 46 1 16 23
2018-2019 45 6 15 23
Average 2014/2015-2018/2019 46 - 15 22
2019-2020 44 7 10 19
2020-2021 49 49 11 16
2021-2022 44 2 17 26
2022-2023 43 50 17 27
2023-2024 45 51 17 25
Average 2019/2020-2023/2024 45 - 14 23

Tab. S6. Weeks of onset, peak, and end, and duration of the epidemic period for the 2014/2015 to 2023/2024 seasons in Italy.

Season Beginning Peak End Duration (weeks)
2014-2015 51 4 13 15
2015-2016 52 8 14 16
2016-2017 48 52 9 14
2017-2018 48 2 12 17
2018-2019 47 5 13 19
Average 2014/2015-2018/2019 49 - 12 16
2019-2020 46 5 12 19
2020-2021 45 45 45 1
2021-2022 42 13 17 28
2022-2023 42 48 17 28
2023-2024 42 52 17 28
Average 2019/2020-2023/2024 43 - 10 21

Tab. S7. Number of weeks per season in which each influenza strain was detected - Piedmont.

Season
Number of weeks 

with samples 
submitted

Number of weeks in which each strain was detected  
(% of weeks with samples sent)

A/not subtyped A(H3N2) A(H1N1)pdm09 B

2016-2017 22 2 (9.1) 10 (45.5) 4 (18.2) 3 (13.6)
2017-2018 18 3 (16.7) 0 (0) 15 (83.3) 8 (44.4)
2018-2019 21 15 (71.4) 10 (47.6) 15 (71.4) 0 (0)
2019-2020 15 10 (66.7) 4 (26.7) 5 (33.3) 9 (60)
2020-2021 22 0 (0) 0 (0) 0 (0) 0 (0)
2021-2022 24 9 (37.5) 13 (54.2) 0 (0) 0 (0)
2022-2023 22 16 (72.7) 10 (45.5) 12 (54.5) 15 (68.2)
2023-2024 21 12 (57.1) 4 (19) 11 (52.4) 3 (14.3)

Tab. S8. Number of weeks per season in which each influenza strain was detected - Italy.

Season
Number of weeks 

with samples 
submitted

Number of weeks in which each strain was detected  
(% of weeks with samples sent)

A/not subtyped A(H3N2) A(H1N1)pdm09 B

2016-2017 24 14 (58.3) 21 (87.5) 14 (58.3) 19 (79.2)
2017-2018 23 19 (82.6) 19 (82.6) 22 (95.7) 21 (91.3)
2018-2019 23 18 (78.3) 23 (100) 23 (100) 5 (21.7)
2019-2020 24 14 (58.3) 19 (79.2) 19 (79.2) 17 (70.8)
2020-2021 24 0 (0) 0 (0) 0 (0) 0 (0)
2021-2022 24 15 (62.5) 23 (95.8) 12 (50) 5 (20.8)
2022-2023 24 23 (95.8) 22 (91.7) 24 (100) 24 (100)
2023-2024 24 21 (87.5) 24 (100) 23 (95.8) 23 (95.8)
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Tab. S9. Number of samples collected, influenza-positive samples, and positivity rate (%) – Italy.

Season 
Total samples 

collected
Total influenza positive 

samples
Influenza 

positivity (%)
2016-2017 12,034 3,518 29.23
2017-2018 16,135 5,494 34.05
2018-2019 20,009 6,368 31.83
2019-2020 16,146 3,760 23.29
Average 2014/2015-2018/2019 16,081 4,785 29.60
2020-2021 6,818 0 0.00
2021-2022 13,063 1,899 14.54
2022-2023 28,977 6,325 21.83
2023-2024 59,662 7,985 13.38
Average 2019/2020-2023/2024 27,130 4,052 12.44

Tab. S10. Influenza vaccination coverage in Piedmont and Italy, and differences in percentage points (pp) for the total population and the 65+ 
age group.

Influenza vaccination: vaccination coverage per 100 inhabitants
≥65 years Total population

Season Italy Piedmont p.p. Italy Piedmont p.p.
2014-2015 48.6 46.3 -2.3 13.6 13.5 -0.1
2015-2016 49.9 46.9 -3 13.9 13.6 -0.3
2016-2017 52 48.2 -3.8 15.1 14.6 -0.5
2017-2018 52.7 47.9 -4.8 15.3 14.5 -0.8
2018-2019 53.1 49 -4.1 15.8 15.3 -0.5
Average 2014/2015-2018/2019 51.26 47.66 -3.6 14.74 14.3 -0.4
2019-2020 54.6 51 -3.6 16.8 16.4 -0.4
2020-2021 65.3 62.4 -2.9 23.7 21.9 -1.8
2021-2022 58.1 55.4 -2.7 20.5 18.8 -1.7
2022-2023 56.7 54.2 -2.5 20.2 18.8 -1.4
2023-2024 53.3 51 -2.3 18.9 18 -0.9
Average 2019/2020-2023/2024 57.6 54.8 -2.8 20.02 18.78 -1.2

Tab. S11. Influenza vaccination coverage in Piedmont and Italy according to PASSI surveillance: adults aged 18–64 years with and without 
chronic diseases (%).

Influenza vaccination coverage: Passi surveillance

18-64 years
18-64 years: with at least 1 

chronic disease
18-64 years: without chronic 

disease
Season Italy Piedmont Italy Piedmont Italy Piedmont

2016-2019 7.8 7 20.7 19.1 5.4 4.6
2020-2021 13.5 10.5 27.6 17.6 10.7 8.9
2021-2022 13.9 11.3 28.7 18.8 10.9 9.6
2022-2023 12.8 10.5 27.6 20.5 10 8.4

Table S12. Influenza vaccination coverage in Piedmont and Italy according to PASSI d’Argento surveillance: adults aged ≥65 years 
with and without chronic diseases (%).

Influenza vaccination coverage: Passi d’Argento surveillance

≥65 years
≥65 years: with at least 1 

chronic disease
≥65 years: without chronic 

disease
Season Italy Piedmont Italy Piedmont Italy Piedmont
2016-2019 56.4 53.4 62.9 64.3 46.3 42.7
2020-2021 68 - 72.7 - 61 -
2021-2022 68.2 - 72.8 - 61.8 -
2022-2023 65.3 59 71 63.6 57.4 53.6
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Fig. S1. Weekly ILI incidence in Italy for the 2019/2020 to 2023/2024 seasons and for the average of the 2014/2015 to 2018/2019 seasons.. 

Fig. S2. Average daily number of observed and expected deaths per week in the population aged 65 and over in Piedmont during the 
2019/2020 season.

Week 53 was excluded, as it occurred only in the 2020/2021 season within our five-year reference period.

Expected deaths were estimated based on the 2014/2015–2018/2019 seasons. The incidence of ILI in the 
65+ age group during the 2019/2020 season is also shown.
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Fig. S3. Average daily number of observed and expected deaths per week in the population aged 65 and over in Piedmont during the 
2020/2021 season.

Fig. S4. Average daily number of observed and expected deaths per week in the population aged 65 and over in Piedmont during the 
2021/2022 season.

Expected deaths were estimated based on the 2015/2016–2019/2020 seasons. The incidence of ILI in the 
65+ age group during the 2020/2021 season is also shown

Expected deaths were estimated based on the 2016/2017–2020/2021 seasons. The incidence of ILI in the 
65+ age group during the 2021/2022 season is also shown.
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Fig. S5. Average daily number of observed and expected deaths per week in the population aged 65 and over in Piedmont during the 
2022/2023 season.

Fig. S6. Average daily number of observed and expected deaths per week in the population aged 65 and over in Piedmont during the 
2023/2024 season.

Expected deaths were estimated based on the 2017/2018–2021/2022 seasons. The incidence of ILI in the 
65+ age group during the 2022/2023 season is also shown.

Expected deaths were estimated based on the 2018/2019–2022/2023 seasons. The incidence of ILI in the 
65+ age group during the 2023/2024 season is also shown.
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Introduction. Influenza is a highly contagious viral respiratory 
infection that spreads quickly in crowded and closed environ‑
ments. Non-physician healthcare workers (HCW) play an essen‑
tial role in vaccination discussions and initiatives in healthcare 
facilities. Our study aims to explore influenza vaccination accept‑
ance and advocacy behavior among non-physician HCW during 
the 2024-25 respiratory virus season within a large healthcare 
system in Georgia, USA. 
Methods. A cross-sectional survey was conducted using vali‑
dated instruments, the Motors of influenza vaccination accept‑
ance (MoVac-flu) and the Motors of engagement with vaccination 
advocacy (MovAd-flu). Data was collected via an online survey 
platform between February 4 and March 15, 2025.
Results. A total of 156 responses were received, with 141 
included after data cleaning. Most participants were registered 
nurses (27.7%), aged 25-34 years (29.8%) and identified as 

female (84.4%). The average MoVac score was 5.31 (SD=1.43) 
and the average MovAd score was 4.7 (SD=1.27), both out of a 
maximum of 7. Linear regression analysis revealed a significant 
positive correlation between participants’ comfort in discussing 
influenza vaccination with patients and their MoVac and MovAd 
scores. Clinical guidelines and recommendations emerged as 
strong motivators for initiating vaccination discussions.
Conclusion. Findings indicate that non-physician HCW demon‑
strate favorable attitudes toward influenza vaccination accept‑
ance and advocacy, as reflected in consistently high MoVac and 
MovAd scores. These results suggest that non-physician health‑
care workers may serve as effective messengers in promoting 
influenza vaccination within healthcare systems. Future initia‑
tives could leverage their role to strengthen vaccination uptake 
and patient engagement. 
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Summary

Introduction

Influenza, or “the flu,” is a highly contagious acute 
viral respiratory infection caused mostly by influenza 
viruses A and B. Its major symptoms are rapid 
fever, sore throat, coughing, muscular pain, exhaustion, 
and, in some cases, a runny nose or nasal congestion. 
While most cases do not require treatment for recovery, 
influenza can cause serious symptoms and complications, 
such as pneumonia and sepsis, particularly in high-risk 
populations [1]. In developed countries, most influenza-
related deaths occur among adults aged 65 and older [2]. 
This age group accounts for the largest share of 
hospitalizations and 62% of deaths. Workingage adults 
(18-64 years) also experienced significant mortality, 
with an estimated 7,800 deaths (36% of all influenza 
related deaths)  [1]. Seasonal influenza spreads quickly 
in crowded and closed  environments such as schools, 
nursing homes, and healthcare facilities. For more than 
60 years, vaccination has been the most effective and 
safe strategy to prevent influenza. Individuals who are 
vaccinated protect themselves from severe morbidity and 

assist to minimize the spread of the virus, particularly 
in vulnerable groups such as the elderly and young 
children, reducing serious sickness [1, 3].
Annual vaccination is recommended since influenza 
viruses change every year, and the virus strains used for 
vaccine development are updated annually to protect 
against the most current threats [4].
The United States has a comprehensive national plan for 
influenza vaccination that aims to protect public health 
and minimize the impact of seasonal and pandemic 
influenza. The flu shot is recommended annually 
for almost every person who is 6 months of age and 
older [5]. Yet, coverage of the influenza vaccine remains 
suboptimal in the United States. During the 2023-24 flu 
season, influenza vaccination coverage among healthcare 
professionals was 75.4%  [6] and similar proportions 
were found during the 2022-23 flu season (75.9%) [7]. 
These vaccination rates experienced a decline following 
the pandemic, as they previously stood at 80.6% [8, 9].
Influenza continues to pose a serious risk to public 
health, especially in healthcare settings where healthcare 
workers (HCWs) play an essential role  in limiting and 
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preventing  the virus’s spread  [1]. Yet, suboptimal 
uptake of influenza vaccines suggests the need for novel 
interventions, potentially engaging new messenger 
groups. Non-physician HCWs, represent a substantial 
portion of the workforce who serve as key influencers 
in vaccine acceptance and advocacy specifically among 
patients. However, the attitudes and behaviors toward 
influenza vaccination of this key population remain 
understudied  [10]. Non-physician HCWs often have a 
positive view about vaccinations [11]. The tendency for 
vaccine uptake can often be motivated by a sense of duty 
and a wish to support public health efforts. These HCWs 
usually identify barriers to vaccination for their patients 
and the general public, rather than for themselves. 
Despite the positive attitude toward vaccinations that non-
physician healthcare workers show, the vaccination rates 
against influenza in this population remain relatively low 
globally  [12]. Several factors contribute to suboptimal 
influenza vaccination uptake among HCWs. Perceptual 
barriers such as low perceived risk of influenza, doubts 
about vaccine effectiveness, and concerns over side 
effects often reduce motivation. Behavioral and social 
influences, including lack of time and cultural attitudes, 
further limit coverage [1, 4]. Prior influenza vaccination 
has been linked to increased odds of recommending 
vaccination to others (OR=10.5; 95%  CI=[5.38-20.3]; 
p<0.001)  [13] suggesting that healthcare workers who 
get vaccinated themselves are more likely to advocate 
for vaccination. 
The primary goal of the research study is to understand 
influenza vaccine advocacy attitudes and recommendation 
behaviors among non-physician healthcare workers. 
Specifically, the study aims to explore two key aspects: 
“Acceptance,” focusing on how non-physician HCWs 
perceive and embrace influenza vaccination, and 
“Advocacy,” examining their roles and actions in promoting 
influenza vaccination within their healthcare settings. 
Through this exploration, the study seeks to uncover 
insights that can describe non-physician HCWs behavior 
toward the influenza vaccine and assess potential factors 
that may influence influenza vaccine communication 
and/or uptake. The research findings may help to support 
the implementation of interventions aimed at supporting 
influenza vaccine uptake and fostering engagement in 
discussions with patients about vaccination by this vital 
group of healthcare professionals.

Methods

The study used a cross-sectional survey to explore 
influenza vaccination acceptance and advocacy behavior 
among non-physician HCWs. 
This research did not receive grant funding agencies in 
the public, commercial, or not-for-profit sectors.

Population and sampling
The population of our study was non physician HCWs 
from a large Southern academic healthcare system. 
This included Medical/Nursing Assistants (MA/NA), 

Licensed Practical Nurses (LPN), Registered Nurses 
(RN), Pharmacists (PharmD) and Advanced Practice 
Providers (APP).  APPs include Nurse Practitioners 
(NP), Physician Assistants (PA), Certified Registered 
Nurse Anesthetists (CRNA), and Certified Nurse 
Midwife (CNM).  Other non-physician HCWs with 
patient contact roles were also included.
To be eligible to take the survey, individuals had to meet 
the following criteria:
Inclusion criteria:
•	 Be 18 years of age and above
•	 Fluent in English
•	 Non-physician HCW within large academic 

healthcare units
•	 Job role with direct patient contact.
Exclusion criteria:
•	 Physicians.
Participants were primarily selected through purposive 
sampling methods. The recruitment flyer was published 
weekly within a broadly distributed healthcare newsletter. 
The flyer outlined the study’s objectives, procedures, 
and benefits including a QR code for easy access 
to the survey. Printed flyers were distributed within 
the healthcare facilities, and direct email invitations 
including detailed information about the study and a 
link to the survey were sent to non-physician HCWs for 
recruitment. 

Study measures: MoVac-flu and MovAd-flu 
scales
The study utilized two previously established and 
validated scales:
•	 Motors of influenza vaccination acceptance (MoVac-

flu): 9 items
•	 Motors of engagement with vaccination advocacy 

(MovAd-flu): 11 items.
The ‘Motors of influenza vaccination acceptance’ (MoVac-
flu)  and the ‘Motors of engagement with vaccination 
advocacy’ (MovAd-flu) scales were established and 
validated in prior studies by Vallée-Tourangeau et. al. 
We incorporated the most updated versions of both 
the MoVac-flu (9 items) and MovAd-flu (11 items) 
scales. Given that previous research has consistently 
demonstrated their accuracy and reliability [10, 14], we 
did not re-evaluate their internal consistency. Instead, our 
focus was on applying these validated scales to assess 
flu vaccination acceptance and advocacy behaviors. 
Numerous global studies have employed the MoVac 
and MovAd scales to evaluate vaccine acceptance and 
advocacy behaviors not only among healthcare workers 
but also across diverse key populations [14, 15]. Initially 
used with The National Health Service in the United 
Kingdom with direct patient contact, the study by Vallée-
Tourangeau assessed the validity of the MoVac-Flu scale 
in predicting influenza vaccination status during the 
2013-14 season. The analysis revealed that demographic 
factors alone did not significantly predict influenza 
vaccination behavior among healthcare workers. 
However, risk perception variables played a crucial role. 
This study confirmed that the MoVac-Flu and MovAd-
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Flu scales were strong predictors of both vaccination 
uptake and advocacy behavior, even after accounting 
for demographic and risk perception variables. Because 
they produced more accurate results, the 9-item MoVac-
flu scale and the 11-item MovAd-flu scale were adopted 
after it was shown that some items of the original 12-item 
scales were poor predictors  [10, 14].The MoVac and 
MovAd scales are scored using a 7-point Likert scale 
from 1 (strongly disagree) to 7 (strongly agree) and 
are meant to assess different empowerment feelings of 
healthcare workers:
•	 The value (How much the vaccine is important to 

protect the health worker’s life and their patients)
•	 The impact (How much vaccination reduces the risk 

of catching the influenza virus)
•	 The knowledge (How much healthcare workers 

understand the benefit of influenza vaccination in 
protecting from the influenza virus)

•	 The autonomy (To which extent healthcare workers 
are free to choose to get vaccinated against influenza).

The MoVac and MovAd scales are grounded in 
Cognitive Model of Empowerment (CME). Unlike 
simple attitude or intention scales, they measure value, 
impact, knowledge, and autonomy, four empowerment 
domains that explain why individuals accept vaccination 
or advocate for it  [10]. They go beyond correlating 
attitudes with uptake; they predict actual vaccination 
behavior and advocacy, making them useful for 
designing interventions [16].

Survey procedures
Our data collection instrument consisted of a one-
time cross-sectional online survey conducted through 
Qualtrics XMTM. Individuals who clicked on the survey 
link were presented with the consent form, the purpose 
of the study, and its voluntary nature. Individuals 
who clicked to continue were directed to the survey 
questionnaire. To guarantee that we are not collecting any 
identifiable data and ensuring participants can complete 
the survey without risking their anonymity, we used 
the specific tool on Qualtrics to “anonymize responses 
and disabled the collection of IP addresses before data 
collection. Consequently, identifying information was 
not retrievable for those responses. 
Participation in the research study was completely 
voluntary, and no incentives were provided to individual 
participants.
The survey consisted of 5 sections:
•	 Screening questions
•	 Practices, attitudes, and comfort levels regarding 

influenza vaccination
•	 The MoVac-flu scale
•	 The MovAd-flu scale
•	 Demographic questions.
The survey was pre-tested and piloted with a group of 
20 individuals including healthcare workers and others 
from the public health field  whose demographic and 
professional features were comparable to those of the 
research population in order to guarantee clarity and ease 
of implementation. Multiple adjustments were carefully 

implemented in the survey, informed by valuable 
feedback received during the processes of survey testing 
and piloting.

Analysis plan

Participants responses were transferred to an Excel 
file, and data was cleaned and analyzed using R studio 
(version 2024.12.0, Build 467) descriptively, as well as 
using linear regression methods. Data were imported 
using the readxl package, cleaned and summarized using 
dplyr and tidyr, and analyzed using statistical procedures 
from the stats package. Kendall’s Tau correlation and 
linear regression analyses were conducted using base R 
functions.
The demographic data, practices, attitudes, and comfort 
levels regarding influenza vaccination were summarized 
descriptively via frequencies (n, %). Kendall’s Tau 
Correlation was employed to assess the strength and 
direction of the relationship between the participants’ 
comfort level in discussing influenza vaccination 
with patients and their corresponding MoVac and 
MovAd scores. We used Kendall’s Tau correlation 
instead of other statistical tests like Chi-square (χ²) or 
Pearson correlation due to the nature of the variables 
as the comfort level in discussing vaccination is an 
ordinal variable and the MoVac and MovAd scores are 
continuous variables. Thus, since Kendall’s Tau is used 
when at least one variable is ordinal, it is considered 
the most appropriate statistical test for our analysis. 
Additionally, Kendall’s Tau is well-suited for small 
sample sizes and demonstrates robustness against 
outliers. Linear regression analysis was conducted 
to explore and quantify the meaningful association 
between the comfort levels and the two scores (MoVac 
and MovAd). This step aimed to further determine the 
extent to which the participants’ comfort levels when 
engaging in vaccination discussions with patients could 
predict variations in MoVac and MovAd scores.
Linear regression was appropriate in this case because 
our outcome variables (MoVac and MovAd scores) were 
continuous and we used the numeric version of comfort 
level as the predictor to facilitate statistical analysis 
(1=Very uncomfortable, 2=Uncomfortable, 3=Neutral, 
4=Comfortable and 5=Very comfortable).

Ethical considerations

This study adhered to strict ethical guidelines to ensure 
the protection and respect of all participants. Ethical 
approval was obtained from Emory institutional review 
board (IRB #: STUDY00008646), and the research was 
conducted in compliance with its standards. Additional 
Ethical and Religious Directives compliant review 
approval was obtained to be able to conduct research 
in certain hospitals within the academic healthcare 
system. Participation in the study was entirely voluntary, 
and consent was documented through clicking on the 
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“continue button” in the beginning of the survey.
 To safeguard participants’ privacy and confidentiality, 
all survey responses were anonymized, and no 
identifying information was recorded through the data 
collection instrument. Data was stored indefinitely 
within secure systems (OneDrive). During the study, 
only authorized study team members had access to the 
data. Data may be shared with other investigators or 
used for future analysis upon submission of a written 
request to the study team, which includes details of the 
use and protection of the data.
Furthermore, participants were provided with detailed 
information about the purpose of the study, their rights 
to withdraw at any time, and how the data would be used. 
Participants were encouraged to voice any concerns 
or ask questions at any point during the process, and 
measures were taken to reduce harm  or discomfort 
while taking the survey. The study sought to guarantee 
honesty, transparency, and consideration for the rights 
and welfare of all participants.

Results

Of 156 survey responses collected between February 
4th, 2025, and March 15th, 2025, 141 were considered 
complete and included in the analysis. Fifteen responses 
were deemed incomplete and excluded from the analysis 
to ensure the accuracy and integrity of the study’s findings.

A. Demographics

1. Healthcare role
Figure 1 shows the summary of healthcare roles reported 
by the participants. Registered nurses represented the 
largest group, comprising 39 individuals (27.7% of the 
total participants). This was followed by medical and 
nursing assistants, who accounted for 34 individuals 
(24.1%). The “other” category encompassed various 
roles, including Pharmacists, Speech-Language 

Pathologists, Clinical Dietitians, Social Workers, 
Respiratory Therapists and Certified Ophthalmic 
Medical Technologists, among others. 

2. Age distribution
Figure 2 shows the age distribution of participants. Most 
participants were between the age range of 25 to 34 
years (n=42, 29.8%). This group was followed by those 
aged 45 to 54 years (n=32, 22.7%).

3. Gender
Figure 3 shows the gender distribution of the participants. 
Most participants identified as female (n=119, 84.4%) 
compared to other genders. 

4. Vaccination status
Figure 4 shows the vaccination status of the participants. 
Most participants (n=136, 96.4%) reported receiving 
the influenza vaccine during the 2024-2025 respiratory 
virus season.

B. Behavioral analysis

1. Frequency of discussing Influenza vaccination 
with patients
Figure 5 shows the frequency of discussing influenza 
vaccination with patients. The majority of participants 
indicated that they either sometimes (n=37, 26.2%) 
or rarely (n=36, 25.5%) discuss influenza vaccination 
with their patients during routine clinical visits. A 
smaller group of healthcare workers (n=11, 7.8%) 
reported always addressing this topic with their 
patients.

2. Factors influencing decisions to recommend 
influenza vaccination to patients
Figure 6 summarizes the factors influencing decisions to 
recommend influenza vaccination to patients. According 

Fig. 1. Healthcare roles of participants.
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to participants, the most important factor influencing 
their recommendation of influenza vaccination to 
patients was clinical guidelines and recommendations 
(n = 89, 63.12%). This was followed by the patient’s age 
and health status (n=80 participants, 56.7%). The least 
influential factor was the availability of vaccine stock in 
the clinic (n=49, 34.75%).

3. Level of comfort when discussing influenza 
vaccination with patients
Figure 7 shows the level of comfort reported by participants 
when discussing influenza vaccination with patients. Most 
participants reported feeling very comfortable discussing 
influenza vaccination with patients (n=56, 39.7%), 
followed by somewhat comfortable (n=35, 24.8%).

Fig. 2. Age distribution of participants.

Fig. 3. Gender distribution of the participants.

Fig. 4. Vaccination status of participants.
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Fig. 5. Frequency of discussing influenza vaccination with patients.

Fig. 6. Factors influencing decisions to recommend influenza vaccination to patients.

Fig. 7. Level of comfort when discussing influenza vaccination with patients.
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C. Calculation of MoVac and MoVad scores
Table I shows the MoVac-flu scale and subscale scores 
out of a maximum score of 7. The average MoVac 
score among participants was 5.31 (SD=1.43). Within 
subscales, the knowledge subscale had the highest 
score (mean=5.74, SD=1.43). In contrast, the autonomy 
subscale had the lowest score (mean=4.01, SD=2.55).
Table II shows the MoVac-flu scale and subscale scores 
out of a maximum score of 7. The average MovAd 
score calculated for the study population was 4.7 
(SD=1.27). The knowledge subscale had the highest 
score (mean=5.19, SD=1.28). The impact subscale had 
the lowest score (mean=4.35, SD=1.5).

D. Kendall’s Tau Correlation between 
the comfort level in discussing influenza 
vaccination and MoVac and MovAd scores

1. Correlation with MoVac score
Table III shows that Kendall’s Tau was determined to be 
0.1632, reflecting a weak positive correlation between 
the comfort level in discussing influenza vaccination and 
the MoVac score (p-value: 0.01177), indicating that this 
correlation is statistically significant at p<0.05. 

2. Correlation with MovAd score
Table III shows that Tau was determined to be 0.3043, 

reflecting a moderate positive correlation between the 
comfort level in discussing influenza vaccination and the 
MovAd score (p-value=2.644e-06) indicating that this 
correlation is highly statistically significant at p<0.05.

E. Linear Regression between the comfort 
level in discussing influenza vaccination and 
MoVac and MovAd scores

1. MoVac score vs. the comfort level in discussing 
influenza vaccination 
The linear regression model in Table IV reveals that the 
comfort level coefficient is 0.163, indicating that for 
each one-unit increase in the comfort level in discussing 
influenza vaccination, the MoVac score increases by 
0.163 points (p-value=0.039), demonstrating statistical 
significance at p<0.05.
There is a weak  positive  but  significant  relationship 
between comfort in discussing vaccination and MoVac 
score. As comfort level increases, MoVac score tends to 
increase slightly. 

2. MovAd score vs. the comfort level in discussing 
influenza vaccination 
The linear regression model in Table IV reveals that the 
comfort level coefficient is 0.268, indicating that for 
each one-unit increase in the comfort level in discussing 
influenza vaccination, the MovAd score increases by 
0.268 points (p-value=0.0001) demonstrating statistical 
significance at p<0.05.
There is a moderate positive and highly significant 
relationship between comfort in discussing vaccination 
and MovAd score. As the comfort level increases, 
MovAd score tends to increase more noticeably 
compared to MoVac score.

Tab. I. Scores of the MoVac-flu scale and subscales.

Mean SD Min Max Lower 95% CI Upper 95% CI
MoVac score 5.31 1.43 1.00 7.00 5.07 5.55
MoVac Value score 5.43 1.61 1.00 7.00 5.16 5.70
MoVac Impact score 5.34 1.52 1.00 7.00 5.09 5.59
MoVac Knowledge score 5.74 1.43 1.00 7.00 5.50 5.97
MoVac Autonomy score 4.01 2.55 1.00 7.00 3.58 4.43

SD: Standard deviation, CI: Confidence Interval

Tab. II. Scores of the MovAd-flu scale and subscales.

Mean SD Min Max Lower 95% CI Upper 95% CI
MovAd score 4.77 1.27 1.00 7.00 4.56 4.98
MovAd Value score 4.68 1.71 1.00 7.00 4.40 4.97
MovAd Impact score 4.35 1.50 1.00 7.00 4.10 4.60
MovAd Knowledge score 5.19 1.28 1.00 7.00 4.98 5.40
MovAd Autonomy score 4.90 1.60 1.00 7.00 4.63 5.17

SD: Standard deviation, CI: Confidence Interval

Tab. III. Kendall’s Tau and p-value.

Scale Kendall’s Tau p-value

MoVac-flu 0.1632 0.01177*
MovAd-flu 0.3043 2.644e-06***

Signif. codes: 0‘***’ 0.001‘**’ 0.01‘*’ 0.05‘.’ 0.1‘’ 1

Tab. IV. Linear regression model results.

Scale Kendall’s Tau p-value
MoVac-flu 0.1632 0.039*
MovAd-flu 0.26794 0.000108***

Signif. codes: 0‘***’ 0.001‘**’ 0.01‘*’ 0.05‘.’ 0.1‘’ 1
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Discussion

Further studies conducted across a broader and more 
diverse population throughout Europe have reinforced 
the validity of the MoVac-flu and MovAd-flu scales [14-
16]. These findings not only confirmed the robustness 
of the scale but also highlighted its strong predictive 
capacity for influenza vaccine uptake. This expanded 
research demonstrated that the scale remains reliable 
and effective when applied to a wider population.
Since their development, the two scales have been 
utilized across numerous regions globally, including 
Europe, Eurasia, North Africa, and the Middle 
East  [17]. Their adaptability has been demonstrated 
through translations into multiple languages  [18] 
enabling their application not only among HCWs 
but also other diverse demographic groups, such as 
elderly populations, and university students  [15, 18]. 
This widespread usage underscores their versatility 
and reliability as tools for understanding vaccination 
behaviors. Furthermore, their integration into varied 
cultural and professional contexts highlights their 
effectiveness in exploring different behaviors regarding 
influenza vaccine acceptance and advocacy on an 
international scale.
Since the onset of the COVID-19 pandemic, a new scale 
known as the MoVac-COVID19S was established, 
specifically tailored to assess acceptance of Covid-19 
vaccines. This scale has been widely adopted in various 
research projects with the shared goal of understanding 
vaccine acceptance dynamics  [19]. The MoVac-
COVID19S Scale was derived from the MoVac-flu 
scale, maintaining the original 9-item structure while 
shifting its focus to the Covid-19 vaccine. The scale 
was implemented with diverse populations, primarily 
in Asian countries such as China, Taiwan, Indonesia, 
and Malaysia [19, 20], then in New Zealand [21]. The 
MoVac-COVID19S scale has eventually been proven 
as a good predictor for vaccination engagement among 
the general population.
This large implementation of MoVac and MovAd 
scales around the world provided critical insights into 
the optimal use of these scales within our study. It 
helped us determine the most effective approach for 
assessing influenza vaccine acceptance and advocacy 
behaviors among our target population. Although 
previous studies’ methods and protocols varied, they 
all came to similar conclusions. The MoVac-flu and 
MovAd-flu scales were considered to be in line with 
the Cognitive Model of Empowerment (CME)  [10, 
21], which takes into account autonomy, knowledge, 
influence, and value. The internal consistency of both 
scales was good  [18]. These MoVac-flu and MovAd 
scales aligned with other validated measures, such as the 
Multidimensional Health Locus of Control, reinforcing 
the importance of HCWs’ beliefs in vaccine utility and 
personal responsibility in improving immunization 
rates [22]. 
It is important to note that there is a gap in research in 
exploring non-physician HCW attitudes and advocacy 

toward influenza vaccine within the United States. By 
assessing both the acceptance and advocacy of influenza 
vaccination among non-physician HCWs, our study 
explored factors influencing vaccine-related decision-
making within this population. The findings from this 
research study can potentially strengthen workplace 
vaccination policies, enhance healthcare workers’ 
engagement in vaccine advocacy and recommendation, 
and ultimately improve patient health outcomes. 
Most participants in our study were female, accounting 
for 84.4% of the sample. This demographic distribution 
is consistent with this healthcare system workforce, 
where 73% of its employees identify as female  [23]. 
This healthcare system data also shows that the most 
common certification among employees is Certified 
Nurse Assistant (CNA) representing 18% of total 
employees   [24]. This aligns with our findings, as 
the study population’s composition showed that 
medical and nursing assistants accounted for 24.1% 
of all participants, following registered nurses, who 
comprised 27.7% of the total sample. 
Our findings show that 96.4% of the total participants 
have received the influenza vaccine during the 2024-
25 respiratory virus season. Influenza vaccination 
is mandatory for all health providers working at 
this healthcare system, unless they have medical 
contraindications or a religious exemption [25]. 
Our study found that discussions about influenza 
vaccination among HCW varied significantly. While 
26.2% of participants reported occasionally addressing 
the topic with their patients, 25.5% admitted to 
discussing it rarely, and 21.3% stated that they never 
brought it up  [26]. These findings suggest that even 
though HCWs might support recommending the 
vaccine, they do not necessarily engage in conversations 
about it with their patients. Additionally, this trend 
of not discussing the influenza vaccine often can be 
attributed to the diverse roles within our healthcare 
population. In certain specialized departments, 
discussing influenza vaccination may not be a routine 
part of patient interactions, which likely explains why 
most respondents either rarely or never engage in 
these conversations. This insight emphasizes the need 
to address communication gaps in vaccine advocacy 
efforts.
Moreover, our study revealed that multiple factors 
influenced recommendation behaviors toward influenza 
vaccination. 63.12% of participants mentioned clinical 
guidelines and recommendations as the major factor 
to influence their decision to recommend influenza 
vaccination to their patients. These findings align with 
previous research, which highlighted the influential role 
of supervisors and institutional leaders in promoting 
vaccination [27, 28]. Furthermore, studies showed that 
individuals who obtain vaccination information from 
official health sources are more likely to get vaccinated 
and consequently advocate for the vaccine  [29]. 
Additionally, patients age and health status emerged 
as significant factors influencing HCWs’ decisions to 
recommend the influenza vaccine. In our study, 56.7% 
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of participants identified this as a primary reason for 
their recommendations. 
Regarding the level of comfort of discussing influenza 
vaccination with their patients, almost 40% (39.7%) of 
HCWs reported being very comfortable, while 24.8% 
stated being somewhat comfortable. Prior research 
has yielded different findings on this topic. While 
some HCWs felt comfortable discussing influenza 
vaccination, as they believed in its efficacy and positive 
impact on patient health, others experienced discomfort 
due to misconceptions about the vaccine’s safety or 
effectiveness  [30, 31]. The variation of the comfort 
levels of HCWs in discussing the influenza vaccine is 
attributed to risk perception [10] or discomfort due to 
skepticism or misinformation [15]. Thus, even though 
most of our population received the influenza vaccine, 
this does not necessarily reflect on their comfort level 
to advocate for it. Therefore, examining the correlation 
between the level of comfort of discussing the influenza 
vaccine and MoVac and MovAd scores provides 
stronger evidence for the connection between the 
comfort level and acceptance and advocacy behavior.
Our findings have shown that the average MoVac-flu 
score of non-physician HCWs was 5.31 (SD=1.43) 
which is above the mid-point of 4, suggesting a strong 
acceptance of the influenza vaccine. The knowledge 
subscale showed the highest score, averaging 5.74 
(SD=1.43). This suggests that non-physician HCWs 
feel confident in their understanding of the influenza 
vaccine. Conversely, the autonomy subscale had the 
lowest score, recorded at 4.01, with considerable 
variation among participants (SD=2.55). This 
discrepancy can be attributed to the HCW influenza 
vaccine mandate [25, 32]. 
The average MovAd score for non-physician HCWs 
was 4.7 (SD=1.27), indicating a positive attitude toward 
advocating for the influenza vaccine. However, this 
score is lower than the MoVac score (MoVac=5.74). 
These findings support our earlier assertion that 
accepting the influenza vaccine does not necessarily 
equate to being motivated to advocate for it. Similarly, 
a Greek study reported comparable results, with a 
MovAd score of 4.7 (SD=1.2), further validating our 
interpretations  [15]. Similar to the MoVac score, the 
knowledge subscale of the MovAd score had the highest 
score, calculated at 5.19 (SD=1.28). This confirms that 
non-physician HCWs feel confident in their ability to 
answer questions and offer advice about the influenza 
vaccine. On the other hand, the impact subscale of 
the score was the lowest among all assessed aspects, 
with a value of 4.35 (SD=1.5). This reflects that even 
though non physician HCWs believe in their ability 
to advocate for the influenza vaccine; they are less 
confident in the impact that vaccine advocacy can have 
on the general population. A previous study reported 
comparable results, with the impact score calculated at 
4.5 (SD=1.3)  [15]. On the other hand, another study 
conducted in multiples countries in Europe have 
found a better impact score (5.67, SD=1.2) suggesting 
that HCW believed that their advocacy for the 

influenza vaccine can have a great impact [14]. These 
discrepancies may be attributed to differences in the 
study populations. While the European study covered 
all healthcare professionals, including physicians, 
our research specifically examined non-physician 
HCWs. The inclusion of physicians in the population 
could suggest that they have greater confidence in the 
influence of their recommendations on patient decisions 
and consequently a greater impact score. In fact, the 
National Foundation for Infectious Diseases surveys 
indicate that 51% of patients who have received or 
plan to receive an influenza vaccine cite their doctor’s 
recommendation as a key motivating factor [27].
Our findings demonstrated that there is a positive 
significant correlation between the comfort level in 
discussing influenza vaccination with patients and 
MoVac and MovAd scores. The linear regression 
model indicates that for each one-unit increase in the 
comfort level in discussing influenza vaccination, the 
MoVac score increases by 0.163 points (p=0.039) 
and the MovAd score increases by 0.268 points 
(p=0.0001). Thus, the comfort level in discussing 
influenza vaccination is considered a significant 
predictor for vaccination acceptance and advocacy. 
Previous research has identified various predictors 
of vaccination behavior. For example, demographic 
factors such as country of origin and age have been 
shown to be significant indicators  [14]. Additionally, 
behavioral aspects like risk perception have proven 
to be strong predictors of vaccination behavior  [10]. 
Analyzing the relationship between the comfort level 
in discussing the influenza vaccine and the MoVac and 
MovAd scores can illustrate the extent to which feeling 
confident and at ease with vaccination discussions 
predicts its acceptance among non-physician HCWs, 
as well as their willingness to advocate for it.

Strengths and limitations

Sample Size and Representativeness
Our study included 141 participants from various 
healthcare facilities. While this exceeds the threshold 
recommended by Green’s rule for regression models 
(N≥104 + k, with k=1 predictor; minimum 105 
participants)  [33], challenges remain in determining 
representativeness. Available resources categorize 
nonphysician HCWs collectively as “staff members” 
without specifying the total number in direct patient 
contact or their distribution across hospitals, clinics, 
and other settings  [23]. Nevertheless, the sample size 
is sufficient for meaningful statistical analyses and 
enhances the study’s power to detect smaller effects.

Study Design and Sampling Methods
Participants were recruited through purposive sampling, 
which may not fully represent the broader healthcare 
workforce. Voluntary participation could have led to 
overrepresentation of HCWs supportive of vaccination, 
while those with negative views may have opted out. 
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Reliance on selfreported behaviors introduces potential 
recall and social desirability biases. Moreover, the 
crosssectional design captures data at a single point in 
time, limiting causal inference. Future longitudinal or 
experimental studies could provide deeper insights into 
vaccine advocacy and acceptance.

Variability and Novelty
Because influenza vaccination is mandated for all 
healthcare providers in our study setting, MoVacflu 
scores could not be used to predict uptake due to limited 
variability in vaccination behavior  [16]. Similarly, 
restricted gender variability prevented assessment of 
gender as a predictor. This limitation redirected focus 
toward behavioral factors, such as comfort in discussing 
vaccination, which showed meaningful associations 
with MoVac and MoVad scores. A notable strength is 
that this study represents one of the first applications of 
these scales among nonphysician HCWs, contributing 
novel insights despite limited comparability with prior 
research.

Conclusion

By establishing a foundational exploration of advocacy 
attitudes and recommendation behaviors among non-
physician HCWs our research serves as a valuable 
starting point for future studies to build upon. 
Overall, both acceptance and advocacy levels were 
found to be good, reflecting positive attitudes toward 
vaccination and active engagement in promoting 
it. However, two specific dimensions showed only 
moderate outcomes. The autonomy subscale, which 
measures the extent to which HCWs feel free to 
choose vaccination, and the impact subscale, which 
reflects the perceived influence of their advocacy 
efforts. These areas represent important targets for 
intervention.
Evidence based strategies should therefore focus on 
strengthening HCWs’ sense of autonomy and enhancing 
the perceived impact of their recommendations. Tailored 
workplace policies and institutional support have 
previously doubled vaccination rates among HCWs [34]. 
By reinforcing these aspects, interventions can improve 
both HCWs’ confidence and their effectiveness in 
vaccine advocacy.
Finally, by situating nonphysician HCWs at the center 
of vaccine advocacy, the findings of our study could 
support broader public health initiatives aimed at 
reducing the burden of respiratory diseases on a global 
level, increasing seasonal influenza vaccination rates, 
and enhancing preparedness for future respiratory virus 
threats. 
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Introduction. According to the World Health Organization, 
Global hepatitis report 2024, there were 254 million people living 
with HBV. Vaccination, testing and antiviral treatment are cur‑
rently available tools to prevent transmission of HBV infection, 
but also to prevent the progression of infection. The aim of this 
research was to identify epidemiological data and risky behaviors 
for infection twenty years after the implementation of vaccination.
Methodology. We performed a case-control study including 63 
respondents that were in contact with HBV (HBsAg positive or 
anti-HBs and anti-HBc IgG positive) and 62 control respondents 
matched by gender and age. All of them completed a question‑
naire focusing on sociodemographic characteristics and potential 
risk factors for HBV-infection.
Results. Out of a total of 63 respondents in the study group, 39 
(61.9%) were male and 24 (38.1%) were female. The mean age 
was 56.90±15.576 years. There were no statistically significant 

differences between HBV cases and control participants with 
respect to employment status, educational level, or marital/inti‑
mate status.
Contact with other people’s blood was identified as a key risk fac‑
tor for HBV infection, with blood transfusion being the most com‑
monly reported route of exposure in this study.
Conclusion. Twenty years after the introduction of mandatory 
vaccination against hepatitis B in Bosnia and Herzegovina, the 
dominant risk factor for the hepatitis B is contact with other peo‑
ple’s blood, and the most common way of coming into contact 
with other people’s blood is transfusion. On the other hand, the 
data obtained, that 20 years after the introduction of the hepatitis 
B vaccine, we see hepatitis B most often in older people speaks 
in favor of the favorable impact of vaccination on the movement 
of HBV.
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Summary

Introduction

HBV (hepatitis B virus) is a hepatotropic DNA 
(deoxyribonucleic acid) virus belonging to the 
Hepadnaviridae family. The virus has a lipid envelope 
with the viral surface antigen (Hepatitis B surface 
antigen, HBsAg) that surrounds the nucleocapsid, 
which contains the core protein (Hepatitis B core 
antigen, HBcAg), polymerase and the viral DNA  [1]. 
According to the World Health Organization (WHO), 
Global hepatitis report 2024 there were 254 million  
people living with HBV   [2]. The prevalence of HBV 
varies worldwide. There are high, medium and low 
endemicity areas according to HBsAg prevalence. 
Southeast Asia, sub-Saharan Africa, China, Indonesia 
and Nigeria are considered highly endemic areas with 
more than 8% of the population living with chronic 
hepatitis B. South America and countries of Central 
America, Southeast Europe and Southwest Asia belong 
to countries of medium endemicity with a prevalence of 
2 to 7%, while countries of Western Europe and North 
America are areas of low endemicity [3]. The route of 
transmission varies according to the prevalence. In high-
prevalence countries, the dominant route of transmission 

is vertical, from mother to child, while in low-prevalence 
countries, the dominant route of transmission is contact 
with the blood of intravenous drug users and the sexual 
route  [4]. The latest data on the prevalence of HBsAg 
in Bosnia and Herzegovina are presented in 2022, 
showing a strong effect of the introduction of mandatory 
vaccination on HBsAg seroprevalence and a statistically 
significant decrease from 0.345% in 1998 to 0.028% in 
2019 among voluntary blood donors [5]. The dominant 
route of transmission in high-prevalence countries is 
vertical from mother to child or horizontal through 
close family contact. In low-prevalence countries, HBV 
is transmitted mainly through intravenous drug usage, 
sexual contact and “piercing”. HBV is still a risk in 
transfusion therapy. However, with the introduction 
and improvement of blood testing, today, the final risk 
of HBV transmission through transfusion in European 
countries ranges from 1 to 10 per million transfusions. 
Although transmission of HBV is also possible through 
a stabbing incident among health care workers, studies 
from Denmark, Germany, Turkey, and Albania have 
shown the same prevalence among health care workers 
as in the general population  [6]. Vaccination, testing 
and antiviral treatment are currently available tools to 
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prevent the transmission of HBV infection, but also to 
prevent the progression of HBV infection  [7]. Since 
1980, HBV infection can be prevented with an effective 
vaccine [4]. According to WHO data, the percentage of 
chronically infected children under the age of five fell to 
1% in 2019 compared to 5% before the introduction of 
vaccination [8]. Vaccination against HBV in Bosnia and 
Herzegovina was introduced in 1999 for first-graders, 
and in 2004, vaccination of newborns after birth was 
introduced according to the scheme 0, 1, 6 months.
This research aimed to identify risky behaviors and risk 
groups for HBV infection with the goal of directing 
prevention measures, more mass vaccination and testing, 
and possibly treatment in Bosnia and Herzegovina. 

Methods

We performed the case control study on 63 subjects, 
which were serologically diagnosed with HBV infection 
in the period 2017-2021 (HBsAg positive or anti-HBs and 
anti-HBc IgG positive). The study included subjects who 
were diagnosed with current or past HBV infection during 
the specified period through serological testing for HBV 
markers, and who agreed to participate in the surveillance. 
Each subject from the examined group was assigned a 
control subject matched by gender and age. The research 
plan, purpose, and possible risks were explained in detail 
to all research participants from the experimental and 
control groups. The participants signed a consent form 
to participate in the research. After informed consent 
was obtained for every HBV-positive and control case, 
respondents filled out self-administered questionnaire. 
The questionnaire focused on sociodemographic status 
(gender, age, educational level and marital status) and 
potential risk factors for HBV infection (tattoo, piercing, 
transfusion, contact with blood, receiving clotting 
factors, transplantation, drug users, intimate relationship 
with HBV or HCV positive partner, sexual transmissive 
diseases, more than 2 sexual partners in last 12 months, 
sexual intercourse with a person of the same sex, a family 
member with viral hepatitis). 
For all HBsAg-positive respondents, HBV-quantitative 
molecular testing was performed. 
Serological testing (HBsAg, HBeAg, anti-HBs, anti-
HBc IgG, anti-HBc IgM, anti-HBe) was performed 
using the Architect system (Abbott) and LIAISON® XL 
(DiaSorin), based on chemiluminescent immunoassay 
technology. HBV DNA testing was performed using the 
Abbott RealTime HBV assay which is an in vitro reverse 
transcription polymerase chain reaction (RT-PCR) 
quantitative assay. Molecular assay was used following 
the manufacturer’s instructions using the Abbott m24 
sample preparation and Abbott m 2000 rt modules.
Statistical analysis was performed with IBM SPSS 
Statistics for Windows, Version 25.0 (IBM Corp). The 
Chi-square test (χ²) and Fisher’s exact test for categorical 
variables were used to establish the difference between 
HBV-positive and control groups according to various 
respondent categories. The odds ratio (OR) and 95% 

confidence interval (CI) for the risk factors were 
calculated. A P value of 0.05 was considered to be 
statistically significant. A binary logistic regression 
calculation was used to assess the dominant risk factor.
Study was approved by the Ethics Committee No. 
1898/16 and No. 01-1-234/16.

Results

Sociodemographic characteristics of HBV-
positive individuals
The study included 63 respondents who were 
serologically diagnosed with HBV infection, and 62 
control respondents. Out of a total of 63 respondents in 
the research group, 39 (61.9%) were men, and 24 (38.1%) 
were women. The average age was 56.90±15.576 years, 
with the youngest respondent being 19 and the oldest 91.
The average age of men was 56.33± 4.592 years, with 
the youngest being 19 and the oldest 91. The average age 
of women was 57.83±17.342 years, with the youngest 
woman being 26 and the oldest 86.
There was no statistically significant difference between 
HBV and control respondents regarding employment 
status (p=0.071), educational level (p=0.336) and 
marital or intimate status (p=0.573) (Tab. I). 

Risk factors for HBV infection
Risk factors for HBV infection were calculated by 
comparing the group of subjects who were in contact 
with HBV with the control group using the χ² test, 
the Odds Ratio (OR) and the 95% confidence interval 
(Tab. II). p-value 0.05 was considered to be statistically 
significant.
Of all the risk factors we observed, contact with other 
people’s blood showed a statistically significant 
difference compared to the control group.
Answering the question of how they came into contact 
with other people’s blood, the majority of respondents, 
eight of them (42.10%), indicated transfusion, seven 
(36.84%) providing help for various injuries, in the war 
and traffic accidents. Two healthcare professionals and 
one police officer reported contact with other people’s 
blood at the workplace (15.79%).
Binary logistic regression of risk factors for HBV 
infection also singled out contact with other people’s 
blood as a risk factor for HBV infection (Tab. III). In the 
binary logistic regression, only the variables where there 
was an incidence in both groups were included. Variables 
that were more frequent in the control group and variables 
with zero in one of the groups were not included in the 
model due to the impossibility of estimating the odds 
ratio (problem of complete separation).

Discussion

An analysis of the socio-demographic characteristics of 
the respondents who were in contact with HBV revealed 
that out of a total of 63 HBV subjects, 39 (61.9%) were 
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men and 24 (38.1%) were women, with the average age 
of the subjects 56.90±15.576 years.
Contact with other people’s blood showed a statistically 
significant difference compared to the control group 
(p=0.014; OR=3.393). Binary logistic regression 
analysis also singled out contact with others people blood 
as risk factor for acquiring hepatitis B virus infection.
By comparing with the control group, no statistically 

significant difference was obtained according to gender 
and age, because the control group was chosen to be 
comparable in terms of gender and age to the research 
group. A higher frequency of HBV chronic carriage 
in men is already known in the literature, as well as a 
faster progression of liver damage. This data is linked 
to greater exposure to HBV in men, but also to a better 
immune response in eliminating the virus in women [9].
The average age of the subjects which were in contact 
with HBV of 56.90±15.576 years in Bosnia and 
Herzegovina, could be explained with the implementation 
of HBV vaccination. Namely, vaccination against HBV 
in Bosnia and Herzegovina was introduced in 1999 
for first-graders, and in 2004, vaccination of newborns 
after birth was introduced according to the scheme 0, 
1, 6 months. The effect of HBV vaccination on HBsAg 
seroprevalence was presented in a paper from 2022, 

Tab. I. Socio-demographic characteristics of HBV infected respondents.

Socio-demographic 
characteristics

HBV group
N=63

Control group
N=62

p

N (%) N (%)

Gender 
Male 39 (61.9) 38 (61.3) 1.000*
Female 24 (38.1) 24 (38.7)

Age
0–40 7 (11.1) 7 (11.3)

0.99141–65 36 (57.2) 36 (58.1)
>65 20 (31.7) 19 (30.6)

Employment
Employed 21 (33.3) 34 (54.8)

0.071Unemployed 13 (20.6) 6 (9.7)
Retired 29 (46.1) 22 (25.5)

Educational level

Uncompleted elementary school 6 (9.5) 2 (3.2)

0.336
Elementary school 8 (12.7) 7 (11.3)
Secondary school 42 (66.6) 41 (66.1)
High school/academy 7 (11.1) 12 (19.4)

Marital/intimate status

Married                        46 (73.0) 41 (66.1)

0.573
Single 5 (7.9) 10 (16.1)
Widow 10  (15.9) 9 (14.5)
Divorced 2 (3.2) 2 (3.3)

Tab. II. Risk factors for HBV infection.

Risk factors
HBV group

N (%)
Control group

N (%)
OR 95 % CI p

N=63 N=62
Tattoo 9 (14.3) 11 (17.7) 0.773 0.296-2.019 0.863*
“Piercing” 5 (7.9) 0 _ _ 0.058*
Transfusion 15 (24.2) 8 (12.9) 2.154 0.839-5.531 0.165
Contact with  other people’s 
blood

19 (30.2) 7 (11.3) 3.393 1.308-8.799 0.014*

Receiving clotting factors 0 0 _ _ 1.000
Transplantation 0 0 _ _ 1.000
Drug usage 3 (4.8) 1 (1.6 ) 3.050 0.309-30.150 0.619
Intimate relationship with HBV 
or HCV positive partner  

3 (4.8) 0 _ _
0.244

Sexual transmissive diseases 0 0 _ _ 1.000
More than 2 sexual partners in 
the last 12 months 

1 (1.6) 2 (3.2)
0.484

0.423-5.477
0.619*

*Fisher exact test

Tab. III. Binary logistic regression analysis of risk factors for HBV in-
fection.

Variable Adjusted OR 95% CI p-value
Contact with other 
people’s blood

2.92 1.03-8.27 0.044

Blood transfusion 1.46 0.51-4.19 0.478
Drug use 4.12 0.41-41.14 0.228



I. TALIĆ DRLJE ET AL.

E166

which showed a statistically significant decline in 
HBsAg seroprevalence from 0.345% in 1998 to 0.028% 
in 2019 among voluntary blood donors in Herzegovina. 
In the same paper, an increase in the average age of 
HBsAg-positive donors was also determined through 
three periods, namely 30.52±10.26; 37.56±10.13 and 
47.28±12.14 during the periods from 1998 to 2002, from 
2004 to 2008 and from 2015 to 2019 [5]. 
By analyzing potential risk factors for hepatitis B virus 
infection, comparing HBV group with the control group, 
only contact with other people’s blood was singled out as 
statistically significantly more frequent among persons 
who were in contact with HBV.
The most common way in which the respondents came 
into contact with other people’s blood was transfusion, 
however 15 (24.2%) of the respondents received blood. 
Other reported ways of coming into contact with other 
people’s blood were providing help for injuries, in war 
and traffic accidents in seven (36.84%) respondents and 
contact with other people’s blood at the workplace in 
two healthcare professionals and one police officer 
(15.79%). It is known that the risk of HBV transmission 
through transfusion is very low, but it is still higher 
compared to other potential causes of blood-borne 
diseases for which mandatory testing is prescribed [10]. 
This could be explained by  the variability of the clinical 
presentation of hepatitis B virus infection and the 
immune response of the host, but also by the replication 
of the virus and the dynamics of serological markers of 
HBV infection, all of which complicates donor selection 
and screening [11].
“Piercing” is highlighted in the available literature 
as a risk factor for hepatitis B virus infection. Thus, a 
systematic review of 14 studies confirmed a statistically 
significant association between “body piercing” and 
hepatitis B virus infection. Although the same study 
showed a stronger risk effect of “piercing” for acquiring 
HCV compared to HBV, this data can be explained by the 
influence of vaccination [12]. Piercing was statistically 
more frequent among the anti-HCV-positive respondents 
compared to the control group in the study from 2024, 
but in the same study, binary logistic regression singled 
out drug usage as a dominant risk factor for acquiring 
HCV infection in Bosnia and Herzegovina [13]. 
Here, it is certainly important to mention the problem 
that population migration could bring with it. With the 
migration increase, there is also an increase in HBV 
prevalence in countries that were among low-prevalence 
countries. This is confirmed by the fact that the dominant 
risk factor for HBV infection in North America and 
Europe (including the UK) is actually the place of birth; 
an endemic area for HBV, intravenous drug use and 
male-to-male sex [14].
Contact with other people’s blood and transfusion, 
as the most frequently mentioned way of coming into 
contact with other people’s blood, still remains a threat 
in the transmission of HBV. Despite the introduction of 
molecular testing for viral DNA in transfusion activities, 
the residual risk still exists even in the most developed 
countries. The residual risk for HBV infection in 

transfusion practice is not limited to preseroconversion 
window period but it extends to donors with occult HBV 
infection (OBI) characterized by the presence of HBV 
DNA in liver and the absence of HBsAg [15]. However, 
among the potential recipients of blood products there 
are certainly people who have not passed the mandatory 
HBV vaccination program.
The average age of persons who were in contact with 
HBV speaks in favor of the positive impact of the 
introduction of vaccination against HBV, meaning that 
persons who were in contact with HBV were not included 
in the program of compulsory vaccination against HBV.
In this research we were unable to assess the risk of 
vertical transmission of HBV from mother to child due 
to the lack of information regarding the respondent’s 
mothers HBV status at the delivery time. This survey 
also did not include testing of household members. 
The above mentioned and the number of participants 
included in the research represents the limitations of 
the research itself. Also, case–control design does not 
allow estimation of population-level prevalence of HBV 
infection. Future studies using population-based cross-
sectional designs, potentially with nested case–control 
analyses, may provide more comprehensive insights 
into both prevalence and risk factors. Nevertheless, the 
present design is appropriate for identifying associations 
and generating hypotheses regarding HBV risk factors.

Conclusion

Twenty years after the implementation of mandatory 
HBV vaccination, people who have been in contact 
with HBV are more likely to be male and older, with no 
specific sociodemographic characteristics (employment 
status, educational level and marital or intimate status). 
Factor recognized as risk factor for acquiring HBV 
infection is contact with others people blood. The most 
common way of coming into the contact with other 
people’s blood in this research was transfusion. 
Although the higher average age of people who have 
been in contact with HBV confirms the positive impact 
of the introduction of vaccination, we should certainly 
be aware of the risk that comes with the migration of the 
unvaccinated population.
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Background. Dog bites are an important public health prob‑
lem throughout the world because of the risk of rabies transmis‑
sion. This study aimed to describe the epidemiological profile of 
reported dog bite cases in Al-Anbar Governorate and to assess the 
utilization of anti-rabies vaccination.
Methods. We conducted a retrospective surveillance-based 
study in Al-Anbar Governorate, Iraq, using registered records of 
dog bite cases reported between 1January 2020 and 31 Decem‑
ber 2025. Dog bite records were included in the main analysis. 
Descriptive statistics, chi-square tests, and binary logistic regres‑
sion were used to assess factors associated with documented com‑
pletion of rabies PEP.
Results. Among 6,927 registered animal bite records, 5,655 
(81.7%) were dog bites. The mean age of patients was 20.6±15.5 

years, and 4,434 (78.4%) were male. The highest proportion of 
cases occurred among individuals aged 10–14 years (22.1%). 
Stray dogs accounted for 4,603 (66.5%) of all animal bite records. 
Among dog bite victims, 4,837 (85.5%) initiated PEP, but only 
1,377 (24.4%) had documented completion of all four vaccine 
doses. In multivariable analysis, multiple bites were associated 
with higher odds of PEP completion, while face and head bites, 
penetrating surface scratches, and RIG administration were asso‑
ciated with lower odds of documented completion.
Conclusion. Dog bites remain a major public health problem 
in Al-Anbar Governorate, with low documented completion of 
rabies PEP. Strengthening surveillance, improving follow-up, 
ensuring vaccine and RIG availability, and implementing One 
Health rabies prevention strategies are needed. 
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Summary

Introduction

Dog bites are an important public health problem 
worldwide, causing considerable morbidity for physical 
injuries and the risk of infectious complications, 
including zoonoses [1]. Based on the severity of contact, 
the World Health Organization (WHO) classifies animal 
bites into three categories (I-III) and recommends the 
immediate post-exposure prophylaxis (PEP) for the 
prevention of rabies infection in exposed individuals [2]. 
Rabies remains the most severe consequence of dog 
bites, being almost always fatal after the onset of clinical 
symptoms, although it is entirely preventable by proper 
vaccination in time [3]. Dogs are the main reservoir and 
source of human rabies transmission worldwide [4].
Rabies is still present in many parts of the world, 
particularly in some parts of the Middle East where 
canine rabies is still enzootic  [5]. Rabies has been 
recognized in Iraq for many years, but effective control 
remains a challenge because of weakened surveillance 
systems, low vaccination coverage of dogs, lack of 
routine laboratory confirmation, and reliance on 
ineffective population control measures such as culling, 
which disrupt long-term rabies control [6].
Dog bites are of public health importance, but 
epidemiological data on dog bites in Iraq are scarce 
due to the lack of systematic monitoring in the Iraqi 

provinces. This lack of surveillance data limits the ability 
to effectively evaluate the effectiveness of preventive 
measures and assess regional differences in exposure 
patterns  [7]. Therefore, a strengthened surveillance 
system is an important epidemiological indicator to 
estimate the ongoing risk of transmission of rabies virus 
and to assess the need for post-exposure prophylaxis 
(PEP) [8].
The World Health Organization, in collaboration with 
the Global Alliance for Rabies Control, has set a target at 
the global level to eliminate dog-mediated human rabies 
by 2030 through a coordinated One Health approach 
involving human health care, animal vaccination 
programs, and methods for managing dog populations. 
This can be achieved only by improving surveillance 
systems and using vaccines optimally [9].
Al-Anbar Governorate is one of the largest in Iraq. There 
are no specific epidemiological studies on dog bites and 
the use of anti-rabies vaccination in exposed individuals. 
The aim of the study was to assess the utilization of 
anti-rabies vaccination among dog bite victims and to 
describe the epidemiological profile of reported dog bite 
cases in Al-Anbar Governorate. Specifically, the study 
described demographic characteristics, circumstances of 
exposure, and time trends and measured the proportion 
of people who initiated and completed the recommended 
PEP regimen.
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Methods 

Study design and setting
A retrospective surveillance-based study was conducted 
in Al Anbar Governorate, Iraq, using registered dog 
bite cases reported between 1 January 2020 and 31 

December 2025. This study was reported in accordance 
with the STROBE guidelines for observational studies, 
and the completed STROBE checklist is provided as 
supplementary material (Tab. S1).

Data source and study population
Data were obtained from the Al-Anbar Health 
Directorate’s records, specifically from the Public 
Health Department, Communicable Diseases Division, 
and Zoonotic Diseases Unit, which uses a standardized 
surveillance form to collect primary information from 
hospitals and primary health care institutions across Al-
Anbar Governorate. 
All registered animal bite cases from 1 January 2020 
to 31 December 2025 were reviewed. No sample 
size calculation was performed because all eligible 
surveillance records available during the study period 
were included. Dog bite cases were included in the main 
analysis to determine the epidemiology of dog bites 
and the use of anti-rabies vaccination. Cases involving 
other animals were included only to describe the overall 
distribution of animal exposures. 
Some cases were excluded from specific statistical 
analyses because critical information required for these 
analyses was missing or inconsistent. The surveillance 
records for 2025 included all registered cases reported 
between 1 January and 31 December 2025; therefore, 
annual data for 2025 were complete.

Operational definition and variables 
Throughout the study period, an animal bite was defined 
as any documented bite recorded in the official registers 
for individuals of all ages. The biting animal was 
classified based on registry records as owned dogs, stray 
dogs, or other animals [10].
The study variables included age, sex, residence, 
exposure site (head/face, upper limb, lower limb, trunk, 
or multiple sites), type of biting animal, and injury 
severity.
Clinical records categorized the severity of exposure 
into superficial scratches or abrasions, superficial bite 
wounds, and deep bite wounds. In addition, the interval 
between the date of the bite and the initiation of anti-
rabies vaccination was recorded.
Post-exposure prophylaxis (PEP) variables included the 
administration of the rabies vaccine; the vaccination 
schedule used (Zagreb regimen: two doses on day 0, 
followed by single doses on days 7 and 21); the total 
number of vaccination doses administered in accordance 
with the schedule; and recorded administration of rabies 
immunoglobulin (RIG). 
In this study, completion of anti-rabies vaccination (ARV) 
was defined as cases that received all four vaccine doses 

according to the prescribed schedule, whereas incomplete 
ARV was defined as receiving fewer than the full four-
dose regimen [11]. Completion status was assessed using 
all registered dog bite records. Cases were classified 
as completed when documentation showed receipt of 
all four doses of the Zagreb regimen. Records lacking 
documentation of four doses were classified as incomplete.

Missing information
Missing information was present in several variables. 
Vaccination status was unknown in 773 cases (13.7%), 
RIG status in 695 cases (12.3%), and occupation in 1660 
cases (29.4%). In addition, 980 records were excluded 
from the analysis of the interval between exposure and 
initiation of PEP because of missing or inconsistent 
dates. Analyses were conducted using available data 
only, and no imputation procedures were performed. 
No registered records were available for 2021 because 
surveillance reports for that year were missing from 
the archived database. Potential information bias was 
assessed by describing the extent of missing data and by 
excluding records with unknown or missing values from 
the multivariable regression analysis.

Statistical Data Analysis
Collected data were coded, entered, presented, and 
analyzed using IBM SPSS Statistics version 26 (IBM 
Corp., Armonk, NY, USA). The data were presented 
by using descriptive statistics such as frequencies, 
percentages, means and standard deviation.
The chi-square test was used to assess the association 
between categorical variables and completion of post 
exposure prophylaxis. Statistical significance was 
considered at p≤0.05  [12]. Binary logistic regression 
analysis was performed to identify independent 
predictors of documented completion of rabies post-
exposure prophylaxis. PEP completion was coded as 
completed versus not completed. Variables considered 
clinically relevant, including age group, sex, type of 
dog, anatomical site of bite, bite description, number 
of bites, and RIG status, were included in the model. 
Adjusted odds ratios (AORs) with 95% confidence 
intervals (CIs) were reported. Records with missing or 
unknown values in any model variable were excluded 
from this analysis.

Results

A total of 6,927 animal bite cases were registered in Al 
Anbar governorate between 2020 and 2025, which included 
5,655 (81.7%) cases of dog bites. The selection of animal 
bite records included in the study is presented in Figure 1.

Demographic characteristics
Among 5,655 dog bite cases, the mean age of the patient 
was 20.6±15.5; the most affected age group was 10-14 
(22.1%), followed by 5-9 years (17.5%), and the lowest 
proportion was observed in the 55-59 years group 
(1.5%). Males constituted the majority of dog bite cases 
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(78.4%), while females accounted for 21.6% (Tab. I).
Students represent the largest occupational group 
(32.6%), followed by cases where their occupation was 
unknown (29.4%), and health workers were the lowest 
proportion (0.1%).

Spatial and temporal distribution
Table II demonstrates the highest proportion of dog 
bite cases was reported in Al Fallujah district (40.5%) 
followed by Al Ramadi (18.2%) and the lowest 
proportion was observed in Al Habbaniyah (0.3%).
The annual distribution of the cases showed a marked 
increase of the bites over time, with the highest number 
of bites recorded in 2025 (36.8%) and the lowest in 2020 
(4.3%). In the year 2021, there were no registrations, 
according to records. The annual distribution of dog bite 
cases is shown in Figure 2.
Seasonally, the highest proportion was observed in 
autumn (26.6%), followed by summer (26.3%), and the 
lowest in winter (23.1%). The monthly distribution of 
dog bite cases is shown in Figure 3.

Characteristics of bites
Table III shows the distribution of all registered animal 
bite records according to the type of biting animal. Dog 
bites represented the majority of records, accounting 
for 5,655 cases (81.7%), and these dog bite records 

were used for the main analysis of epidemiological 
characteristics and rabies PEP utilization.
Table IV shows that the anatomical site of the bite was 
the lower limbs in more than half of the cases (54.3%), 
followed by the upper limbs (33.1%) and the genitals in 
the lowest percentage (0.3%).
The description of bites according to records shows 
that more than half of the cases, 54.3%, suffered from 
superficial scratches, followed by penetrating surface 
scratches, 18.4%, and penetrating wounds, 14%, while 
the lowest percentage, 13.3%, were superficial wounds.
Out of 5,655 cases, the most common bite category 
found was category II (84.2%), and category III was 
represented by 15.8%. single bites accounted for 77.6% 
of all bites or wounds, while multiple bites accounted for 
22.4%, which represented the lowest percentage.

Post-exposure prophylaxis 

Among 5,655 dog bite cases, 4,837 (85.5%) initiated 
the first dose of PEP, 13.7% had unknown vaccination 
status, and 0.8% did not receive the vaccine because it 
was unavailable. More than half of the cases, 55.8%, 
received rabies immunoglobulin, followed by cases that 
did not receive RIG (31.9%) and the lowest percentage 
(12.3%) in cases where their RIG status was unknown. 
Among all 5,655 registered dog bite cases, 1,377 (24.4%) 
were documented as having completed all four doses of 
the rabies vaccination schedule, while 75.6% did not. 

Tab. I. Demographic characteristics.

Variable Category n
Percentage 

%

Age group 
(years)

<5 years 405 7.2%
5-9 988 17.5%

10-14 1,250 22.1%
15-19 698 12.3%
20-24 497 8.8%
25-29 413 7.3%
30-34 325 5.7%
35-39 265 4.7%
40-44 231 4.1%
45-49 176 3.1%
50-54 163 2.9%
55-59 82 1.5%

≥60 years 162 2.8%
Mean±SD 20.6±15.5 - -

Sex 
Male 4,434 78.4%

Female 1,221 21.6%

Occupation

Student 1,843 32.6%
Unknown 1,660 29.4%

Unemployed 1,569 27.7%
Housewife 277 4.9%
Employee 138 2.4%

Military 133 2.3%
Retired 20 0.4%
Health 
worker

6 0.1%

Farmer 9 0.2%
Total 5,655 100%

Tab. II. Spatial and temporal distribution.

Variable Category n
Percentage 

%

District

Al Fallujah 2,287 40.5%
Al Ramadi 1,032 18.2%
Al Qaim 860 15.2%

Heet 290 5.1%
Al Amiriyah 313 5.5%

Al Karma 284 5.0%
Haditha 138 2.4%

Anah 99 1.8%
Rawah 58 1.1%

Al Khalidiyah 116 2.1%
Al Rutbah 98 1.7%

Al Baghdadi 61 1.1%
Al 

Habbaniyah
19 0.3

Year

2020 243 4.3%
2022 674 11.9%
2023 1,275 22.5%
2024 1,383 24.5%
2025 2,080 36.8%

Season

Autumn 1,504 26.6%
Summer 1,488 26.3%
Spring 1,358 24.0%
Winter 1,305 23.1%
Total 5,655 100%
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Interval between dog bite exposure and 
starting PEP
Among 4,675 dog bite cases, the majority of cases, 
88.5%, began receiving the vaccine on the same day of 
exposure, followed by 4.6% initiated PEP after one day, 
whereas 1.0% initiated PEP after 4-7 days. We excluded 
980 cases as follows: 773 cases had an unknown first 
dose date; 45 cases were not vaccinated because the 
vaccine was unavailable; and 162 cases were excluded 
due to either an unknown date of the bite or receiving the 
first dose at another site, as documented in the records. 

Factors associated with completion of post-
exposure prophylaxis
A statistically significant association was observed 
between the completion of vaccination and the type of 
biting animal, the description of bites, and the number 

of bites; however, no significant association was found 
with sex or the anatomical site of the bite. 

Multivariable logistic regression analysis
In the multivariable logistic regression model, 4,666 dog 
bite records with complete data were included. Multiple 
bites were independently associated with higher odds of 
documented PEP completion compared with singular 
bites. Bites involving the face and head and penetrating 
surface scratches were associated with lower odds of 
completion. RIG administration was also associated 
with lower odds of documented PEP completion. 

Characteristics of rabies-related death 
during the study period
Three rabies-related deaths were identified during the 
study period. All three cases were male and involved bites 

Fig. 1. Flow diagram of animal bite records and dog bite cases included in the study.
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to the face or head region; two patients did not receive 
post-exposure prophylaxis, while one patient initiated 
but did not complete the full vaccination schedule. The 
diagnosis was based on clinical presentation compatible 
with rabies and a documented history of dog-bite 
exposure. Laboratory confirmation was unavailable in the 
reviewed surveillance records, and information regarding 
laboratory testing was not documented; therefore, 
confirmation status could not be verified retrospectively. 

Discussion

To the best of our knowledge, this is the first study to 

describe the epidemiological profile of dog bite cases 
and rabies post-exposure prophylaxis (PEP) practices 
in the Al-Anbar governorate, western Iraq. The findings 
provide baseline data that may support the development 
of local prevention strategies and allow comparison with 
other regions and international studies.
Age is an important determinant of dog bite injuries, 
as nearly half of the victims (46.8%) in this study were 
under 15 years old, and this observation is consistent 
with previous studies [13-16]. This may be because 
children are particularly vulnerable to dog bites due to 
their spontaneous affection for animals, smaller stature, 
and lack of awareness about safe interactions.
Males accounted for the majority of dog bite victims. In 

Fig. 2. Annual distribution of dog bite cases among the study sample (n=5,655).

Fig. 3. Monthly distribution of dog bite cases, showing the highest number in July and the lowest number in February.
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the current study, dog bites were almost three times more 
common among males than females, this finding agrees 
with previous studies [17, 18]. Males may spend more 
time outdoors, increasing their likelihood of exposure 
to dogs. However, other research suggests that dogs are 
more likely to bite women. These differences may reflect 
socio-cultural and behavioral variations between males 
and females [19]. Interpretation of occupational patterns 
should be made cautiously, as occupation was unknown 
for nearly one-third of records. Students represented 
the largest occupational group among bite victims, 
and this finding is consistent with previous research, 
demonstrating that students engage in more interactive 
behavior with animals, leading to a higher likelihood 
of dog bites [20-22]. Students may be more frequently 
exposed to dogs because of increased outdoor activities 
and unsafe interactions with animals. The present study 
is consistent with the literature, as more than half of 
dog bites occurred in urban areas  [23, 24]. This could 
be related to the distribution and density of the human 
population in relation to the number of dog bite cases.

The present study showed a positive trend in the number 
of dog exposures from 2020 to 2025, with no available 
records in 2021, similar temporal increases have been 
reported in other studies [25]. Several factors may explain 
this pattern, including improvements in surveillance 
and reporting systems, increased healthcare utilization, 
changes in dog population dynamics, or increased 
human–dog interactions. However, because the present 
study was based on surveillance records and was not 
designed to investigate the causes of temporal changes, 
no causal explanation can be established. The majority of 
bites occurred in the autumn and summer. This seasonal 
pattern may be associated with increased outdoor human 
activity during warmer months, resulting in more frequent 
human–dog interactions. Seasonal behavioral changes 
in dogs, including reproductive activity and aggression, 
may also contribute to this finding [17, 26]. In the present 
study, dog attacks occurred in over eighty percent of 
cases, and more than half (54.3%) affected the lower 
limbs. Similar results have been reported in previous 
studies  [21, 27]. This pattern may also reflect the local 
context in Iraq, where dogs are allowed to roam freely, 
and there is no vaccination program in place. Dog culling 
campaigns may provide only temporary control and are 
often ineffective as a long-term strategy. Inadequate dog 
population control and the free roaming of both stray and 
owned dogs may increase the risk of dog-related incidents 
and contribute to public health concerns [6].
The majority of dog bite victims were classified as 
category II according to the WHO classification. More 

Tab. III. Distribution of registered animal bite records by type of bit-
ing animal during the study period (n=6,927).

Animal Type n Percentage%
Stray dog 4,603 66.5%
Owned dog 1,052 15.2%
Cat 763 11.0%
Other 344 5.0%
Unknown 148 2.1%
Wolf 10 0.1%
Fox 7 0.1%
Total 6,927 100%

This table includes all registered animal bite records. Dog bite records 
(n=5,655) were included in the main analysis of dog bite epidemiology 
and rabies PEP utilization. Records involving non-dog animals were pre-
sented only to describe the overall distribution of animal exposures.

Tab. IV. Characteristics of bites.

Variable Category n
Percentage 

%

Bite site

Lower limbs 3,070 54.3%
Upper limbs 1,872 33.1%
Trunk 250 4.4%
Multisite 326 5.8%
Face and head 119 2.1%
Genitals 18 0.3%

Bite 
description

Superficial scratches 3,072 54.3%
Penetrating surface 
scratches

1,041 18.4%

Superficial wounds 752 13.3%
Penetrating wounds 790 14%

WHO 
exposure 
category

Category II 4,762 84.2%

Category III 893 15.8%

Number of 
bites

Singular 4,387 77.6%
Multiple 1,268 22.4%
Total 5,655 100%

Tab. V. Post exposure prophylaxis status.

Variable Category n
Percentage 

%

PEP status

Initiated PEP  4,837 85.5%

No vaccine (Not 
available)

45 0.8%

Unknown 
vaccination status 

773 13.7%

RIG status

Yes 3,156 55.8%

No 1,804 31.9%

Unknown 695 12.3%

Dose status

Not completed 4,278 75.6%

Completed all four 
doses

1,377 24.4%

Total 5,655 100%

Tab. VI. Interval between dog bite exposure and starting PEP.

Interval between dog bite 
exposure and starting PEP

n
Percentage 

%
On the same day of exposure 4,141 88.5%
After 1 day 216 4.6%
After 2-3 days 119 2.5%
After 4-7 days 45 1%
More than 7 days 154 3.4%
Total 4,675 100%
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than half of the cases (54.3%) involved superficial 
scratches and single wounds. These findings are 
consistent with other studies  [12, 18] although 
inconsistent results have also been reported [19, 28].
Although most dog bite victims received the first dose 
on the day of exposure, we found that only 24.4% of 
cases completed all four doses of rabies vaccination, 
while 75.6% did not. Similar findings have been 
reported in previous studies, indicating that negligence, 
lack of awareness, logistical challenges and vaccine 
unavailability are all factors that may contribute to poor 
adherence to the vaccination schedule  [29, 30]. More 
than half of the cases received rabies immunoglobulin, 
and previous studies have reported that this may 
reflect differences in health care access, awareness, 
and adherence to WHO recommendations regarding 
category III exposures [31].
No significant association was observed between gender 
or bite site and vaccine completion. However, type of 
animal, bite description, and number of bites were 
significantly associated with vaccine completion status. 
Similar findings have been documented in previous 
studies [30, 32, 33]. 
In the multivariable logistic regression analysis, multiple 
bites, anatomical site of injury, bite description, and 
RIG administration were associated with documented 
completion of rabies PEP. Victims with multiple 
bites had higher odds of completing the vaccination 
schedule, which may be explained by greater perceived 
severity of exposure and better recognition of the need 
to complete PEP after more extensive injuries. Previous 
studies have reported that clinical and exposure-related 
factors can influence adherence to rabies vaccination 
schedules  [30, 32, 33]. Unexpectedly, bites involving 

the face and head were associated with lower odds 
of documented PEP completion. This should not be 
interpreted as indicating lower clinical importance, as 
head and face bites are high-risk exposures because of 
their proximity to the central nervous system; in the 
present study, all three rabies-related deaths involved 
bites to the face or head region. This finding may reflect 
the small number of such injuries, referral of severe 
cases to other facilities, death before completion of 
vaccination, or incomplete follow-up documentation. 
The association between RIG administration and lower 
odds of PEP completion should not be interpreted 
causally, as RIG is generally indicated for more severe 
exposures and routine surveillance records may include 
documentation or classification errors  [2, 31]. Three 
deaths associated with dog bites were recorded during 
the study period; all cases were clinically diagnosed 
without laboratory confirmation. Two patients did 
not receive PEP and sought medical care only after 
clinical symptoms appeared; the third patient failed to 
complete the vaccination schedule because of vaccine 
unavailability.
The present study had some limitations. First, the 
retrospective use of surveillance records resulted 
in incomplete documentation and missing data, 
particularly for the year 2021. In addition, missing 
information for some variables, including occupation, 
vaccination status, and RIG administration, may have 
introduced information bias and affected the accuracy 
of certain estimates. Therefore, findings related to these 
variables should be interpreted with caution. Second, 
laboratory confirmation of rabies-related deaths was 
unavailable in the surveillance records reviewed for 
this study.

Tab. VII. Factors associated with completion of post exposure prophylaxis.

Variable Category Completed n (%)
Not completed 

n (%)
p-value

Sex ) n=5655) 
Male 1,064 (24) 3,370 (76)

0.8231
Female 313 (25.6) 908 (74.4)

Site bite(n 5655)

Face and head 27 (22.7) 92 (77.3)

0.083

Genitals 7 (35) 13 (65)
Lower limbs 785 (25.6) 2,285 (74.4)
Multisite 81 (24.8) 245 (75.2)
Trunk 64 (25.6) 186 (74.4)
Upper limbs 414 (22.1) 1,458 (77.9)

Bite description
(n=5655)

Penetrating surface scratch 197 (18.9) 844 (81.1)

0.001*
Penetrating wound 195 (24.7) 595 (75.3)
Superficial scratch 733 (23.9) 2,339 (76.1)
Superficial wound 252 (33.5) 500 (66.5)

Number 0f bites
(n=5655)

Multiple 363 (28.6) 905 (71.4)
0.001*

Singular 1,014 (23.1) 3,373 (76.9)

Animal type
(n=6779)

Cat 160 (21) 603 (79)

0.001*
Other+ 40 (11.1) 321 (88.9)
Owned dog 303 (28.8) 749 (71.2)
Stray dog 1,074 (23.3) 3,529 (76.7)

* Significant difference between percentages using Pearson Chi-square test (χ2-test) at 0.05 level. + Other animals included foxes, wolves and other ani-
mals’ species. For animal type analysis, records with unknown animal type were excluded; therefore, the denominator was 6,779.



DOG BITES AND ANTI-RABIES VACCINE IN AL-ANBAR

E175

Although findings may not be fully generalizable to all 
Iraqi governorates because of regional differences in dog 
populations and healthcare access, the results provide 
important evidence for rabies prevention strategies in 
western Iraq.

Conclusion

Dog bites remain an important public health problem 
in Al-Anbar Governorate, particularly because of the 
low documented completion rate of rabies PEP despite 
a high rate of vaccine initiation. The findings highlight 
the need to improve adherence to the full PEP schedule, 
ensure continuous availability of rabies vaccine and RIG, 
strengthen surveillance and documentation systems, 

and expand public education on rabies prevention. 
Integrated One Health interventions, including mass 
dog vaccination and humane management of stray dog 
populations, are essential to reduce the risk of rabies 
transmission in Al-Anbar Governorate and Iraq.
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Tab. VIII. Multivariable logistic regression analysis of predictors of rabies PEP completion among dog bite victims.

Variable Category AOR 95% CI p-value

Age group (years)

<5 years Reference ---- ----

5-9 0.851 0.626-1.158 0.305

10-14 0.755 0.558-1.021 0.068

15-19 0.786 0.566-1.093 0.152

20-24 0.908 0.641-1.286 0.586

25-29 0.793 0.547-1.151 0.223

30-34 0.867 0.584-1.287 0.480

35-39 0.743 0.492-1.123 0.159

40-44 0.870 0.562-1.346 0.531

45-49 0.549 0.326-0.923 0.024*

50-54 0.767 0.470-1.253 0.290

55-59 0.894 0.470-1.698 0.731

≥60 years 1.301 0.805-2.103 0.283

Sex
Female Reference ---- ----

Male 0.853 0.719-1.011 0.067

Dog type 
Stray dog Reference ---- ----

Owned dog  0.995 0.823-1.203 0.961

Bite site 

Lower limbs Reference ----- -----

Face and head 0.468 0.271-0.807 0.006*

Genitals 0.913 0.287-2.907 0.877

Multisite 0.880 0.584-1.325 0.540

Trunk 0.883 0.632-1.232 0.463

Upper limbs 0.889 0.761-1.038 0.137

Bite description

Superficial scratch Reference ----- -----

Penetrating surface scratch 0.630 0.518-0.788 <0.001*

Penetrating wound 0.867 0.687-1.095 0.231

Superficial wound 1.249 1.016-1.535 0.035*

Number of bites 
Singular Reference ----- -----

Multiple 1.316 1.089-1.590 0.004*

RIG status
No Reference ---- ----

Yes 0.777 0.661-0.914 0.002*

AOR: adjusted odds ratio; CI: confidence interval; RIG: rabies immunoglobulin; PEP: post-exposure prophylaxis. The model included 4,666 dog bite records 
with complete data. Records with missing or unknown values in any model variable were excluded. *Statistically significant at p≤0.05.
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Objectives. Head and neck cancers (HNC) are major global 
issues that are associated with tobacco use. The increasing preva‑
lence of electronic cigarettes (e-cigarettes) necessitates exploring 
their health risks. The aim of the study is to identify the HNC risk 
associated of e-cigarettes compared to conventional cigarettes. 
Methods. Data from the National Interview Health Survey 
(NHIS) from 2020-2022 was analyzed. The diagnosis of HNC was 
the primary outcome. Exposure included electronic and conven‑
tional cigarette use. Regression analysis was used to establish the 
relationship between both variables.
Results. The study included 77,419 individuals, with 409 of whom 
were diagnosed with HNC. Conventional cigarette use was higher 
in the HNC group compared to the non-HNC group (46.6% vs. 

32.3%, p<0.001) with a higher risk of HNC (OR: 1.583, p<0.001). 
Subgroup analysis showed elevated risk of developing laryngeal 
cancer (OR: 11.774), pharyngeal cancer (OR: 2.329), and mouth 
and tongue cancer (OR: 1.08, p<0.001 for all) with conventional 
cigarettes. E-cigarette use had a lower prevalence in the HNC 
group (15%) compared to the non-HNC group (18.4%, p<0.001), 
but higher odds of having HNC (OR: 1.619, p<0.001), particu‑
larly for mouth and tongue cancer (OR: 5.18) and pharyngeal 
cancer (OR: 1.19, p<0.001 for both).
Conclusion. Electronic cigarette use is associated with an 
increased risk of head and neck cancers, comparable to that of 
conventional cigarette use. This highlights the need for further 
research on the long-term effects of e-cigarette use.
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Summary

Introduction

Electronic cigarettes (E-cigarettes) are handheld vaping 
devices that use electricity to aerosolize a nicotine-
containing liquid. The use of e-cigarettes among 
individuals of various age groups is growing rapidly, 
especially since it is sometimes used to help conventional 
cigarette smokers stop smoking. This necessitates the 
investigation of their health-related consequences to 
regulate their use and limit the increase of health issues, 
given that the health effects of electronic cigarette use 
are sparse [1].
Head and neck cancer (HNC) is a broad range of 
cancers that originate in the head and neck regions, 
including malignancies of the oral cavity, nasopharynx, 
oropharynx, larynx, and hypopharynx  [2, 3]. More 
than 90% of head and neck cancers are head and 
neck squamous cell carcinoma (HNSCC), which 
develops from the epithelial linings of the oral cavity, 
hypopharynx, oropharynx, and larynx  [4]. HNC 
accounts for approximately 660,000 new cases and 
325,000 deaths yearly, making HNC the seventh 

most common cancer worldwide  [2]. Regarding the 
epidemiology of HNC in the United States in 2019, 
there were 10,860 HNC-related deaths and 53,000 
new cases. It is anticipated that by 2030, there will 
be a 30% yearly increase in the overall incidence of 
HNC [5, 6].
The risk factors for HNC include smoking, alcohol 
consumption, Epstein-Barr virus (EBV), and human 
papillomavirus (HPV) infection. Tobacco and alcohol 
remain the main risk factors, while HPV infection has 
increasingly contributed to HNC incidence [3,7]. Also, 
smoking is proposed to be related to increasing mortality 
rates in a dose-dependent manner, especially when 
exposure occurs before diagnosis [8].
Cigarette smoking is a known risk factor for the 
development of laryngeal cancer [9] and oropharyngeal 
cancer  [10]. However, it has been shown in multiple 
studies that smoking decreases the risk of developing 
thyroid cancer  [11-13]. Data concerning the effect of 
e-cigarette use on the development of head and neck 
cancer are still inconclusive, with a notable lack of 
longitudinal and controlled studies to establish a clear 
association [14].
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Methods

Study design and population
In this study, we retrospectively analyze data from the 
National Health Interview Survey (NHIS). NHIS is a 
wide-scale interview-based survey that aims to collect 
information related to health and disease from adults 
residing in the United States [15]. Data from the years 
2020, 2021, and 2022 were used in this study to assess 
the relationship between the occurrence of head and 
neck cancers and electronic cigarette use and compare 
them to conventional cigarette use. Subjects who have 
had any other type of cancer were excluded from this 
study. Therefore, those who mentioned any type of 
the following cancers, did not know if they had them, 
or refused to answer were excluded from the study: 
colorectal cancer, uterine cancer for females, stomach 
cancer, skin cancer (melanoma, non-melanoma, or 
unidentified types), rectal cancer, prostate cancer for 
males, pancreatic cancer, ovarian cancer for females, 
melanoma, lymphoma, lung cancer, liver cancer, 
leukemia, gall bladder cancer, esophageal cancer, colon 
cancer, cervical cancer for female subjects, breast cancer, 
brain cancer, bone cancer, blood cancer, bladder cancer, 
or other cancers (n=77419).

Variables of the study

Dependent variable (outcome)
The occurrence of head and neck cancers (namely thyroid 
cancer, laryngeal cancer, throat/pharyngeal cancer, 
mouth, tongue, and lip cancer) is the dependent variable 
in this study. It was assessed by asking the participants 
directly if any of the previously named cancers were 
mentioned to them by a doctor or other healthcare 
professional. Those who answered “yes” when asked 
if thyroid, laryngeal, throat/pharyngeal, mouth, tongue, 
or lip cancers were mentioned were considered to have 
the respective type of cancer. Only those who answered 
“yes” to the question “Have you ever been told by a 
doctor or other health professional that you had... cancer 
or a malignancy of any kind?” were asked about specific 
cancer types afterwards. Those who answered with “I 
don’t know”, “not ascertained”, or refused to answer 
were excluded from the study population.

Independent variable (exposure of interest)
In this study, electronic cigarette use and conventional 
cigarette use are considered to be independent variables. 
These variables were assessed by asking subjects, “Do 
you now use e-cigarettes or other electronic vaping 
products every day, some days, or not at all?” and “Do 
you now smoke cigarettes every day, some days, or not 
at all?” Anyone who answered with “some days” or 
“every day” was considered to be a current electronic 
cigarette and conventional cigarette user.

Demographic and clinical covariates
In this study, we considered demographic covariates like 
age (collected as a continuous variable), gender, marital 

status, race, and educational level. Direct questions were 
used to assess each of the previously mentioned factors. 
As for clinical factors, we considered the presence 
of comorbid conditions including hypertension, 
prediabetes, and diabetes, using the following questions: 
“Have you ever been told by a doctor or other health 
professional that you had... hypertension, also called 
high blood pressure?”; “Has a doctor or other health 
professional ever told you that you had prediabetes or 
borderline diabetes?”; and “Has a doctor or other health 
professional ever told you that you had diabetes?”. 
BMI was calculated and was gathered categorically as 
either “underweight”, “healthy weight”, “overweight”, 
“obese”, or “unknown”. Furthermore, we considered 
possible confounders that may interfere with the results 
of the study, like cigar smoking, pipe smoking, and 
smokeless tobacco. These factors were gathered by 
asking the participants about the frequency of cigar or 
pipe smoking and the use of smokeless tobacco. Every 
day and some day users were considered to be current 
users.

Statistical analysis
In this paper, the categorical data of the subjects in this 
study were reported as percentages, and continuous 
data were reported as medians. The occurrence of any 
of the previously mentioned head and neck cancers 
was evaluated among users of electronic cigarettes and 
conventional cigarettes. Regression analysis was used to 
control for confounding factors. We used a chi-square 
test to compare the occurrence of head and neck cancers 
among users and non-users of both electronic cigarettes 
and conventional cigarettes.

Results

This study included a total of 77,419 individuals, 409 of 
whom were diagnosed with head and neck cancers; the 
other 77,010 were categorized as non-H&N cancer subjects.
Table I shows the baseline characteristics of the 
population in the study. In terms of gender distribution, 
males constituted 48.8% of the total population, with 
39.1% of the head and neck cancer group and 48.9% of 
the non-head and neck cancer group, having a statistically 
significant difference between both groups (p<0.001). As 
for the race, the population of our study shows notable 
diversity. Hispanic racial origins constituted 18.1% of 
the total population, with a lower percentage among the 
head and neck cancer group (13.4%, p<0.001). Asians 
and African Americans had a total percentage of 6.4% 
and 12.3%, with higher rates among the non-head and 
neck cancer group (6.4% and 12.3%, p<0.001). White 
origins constituted 60.4% of the entire population, with 
a higher percentage in the head and neck cancer group 
(73.2%) compared to the non-head and neck cancer 
group (60.3%, p<0.001).
Regarding BMI, 1.6% were classified as underweight, 
31.5% were classified as healthy weight, 33.1% were 
classified as overweight, and 33.8% were classified as 
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obese. Notably, obesity was significantly more prevalent 
among the head and neck cancer group than the non-
head and neck cancer group (40.2% vs. 33%, p<0.001), 
and healthy weight was more common in the non-head 
and neck cancer group (31.5%) compared to the head 
and neck cancer group (26.3%, p<0.001). 
For history of chronic diseases, comorbid conditions 
were observed to have a higher prevalence among those 
with head and neck cancers compared to the non-head 
and neck cancer subjects; these comorbidities include 
hypertension (49.1% vs. 29.1%, p<0.001), borderline 
diabetes (20.9% vs. 13.4%, p<0.001), and diabetes 
mellitus (13.3% vs. 8.7%, p<0.001).
The smoking history of the subjects involved in this 
study showed that 32.4% of the total population smoked 
conventional cigarettes, with the percentage being 
higher among the head and neck cancer patients (46.6%) 
compared to the non-head and neck cancer subjects 
(32.2%, p<0.001). For e-cigarette use, 18.4% of the 
entire population reported electronic cigarette use, with 
a lower percentage of e-cigarette users among the cancer 
patients compared to the non-cancer subjects (15% vs. 
18.4%, p<0.001). 
Figure 1 shows the multivariate analysis after adjustment 
for age and gender. Conventional cigarette use showed 
increased risk of overall head and neck cancers, as 
shown by its odds ratio (OR: 1.23, 95% CI: 1.226-1.23, 
p<0.001). This was similarly evident in e-cigarette use, 
which also showed increased odds of developing head 
and neck cancers (OR: 1.619, 95%  CI: 1.615-1.622, 

p<0.001). As for thyroid cancer, a decreased risk was 
shown in both conventional cigarette use (OR: 0.614, 
95% CI: 0.611-0.618, p<0.001) and electronic cigarette 
use (OR: 0.367, 95% CI: 0.364-0.37, p<0.001). Throat/
pharyngeal cancer were associated with an increased 
risk in both types of smoking, with the odds for 
conventional cigarette use (OR: 2.13, 95%  CI: 2.114-
2.145, p<0.001) higher than the odds for e-cigarette use 
(OR: 1.295, 95% CI: 1.283-1.307, p<0.001). Regarding 
oral and tongue cancers, a significant increase in odds 
of developing the cancer was noted with electronic 
cigarette use (OR: 5.032, 95% CI: 4.976-5.088, p<0.001) 
compared to conventional cigarette use, which showed a 
minor increase in odds (OR: 1.087, 95% CI: 1.077-1.098, 
p<0.001). Conversely, the risk of developing laryngeal 
cancer was largely higher with conventional cigarette 
use than with e-cigarette use, which showed a lower risk 
of developing the cancer (OR: 10.239, 95% CI: 9.949-
10.537, p<0.001) versus (OR: 0.512, 95%  CI: 0.496-
0.528, p<0.001).
Similar trends were observed after adjusting for age, 
gender, hypertension, and diabetes mellitus (Fig. 2). 
Overall, head and neck cancer risk was increased in 
both conventional cigarette use (OR: 1.583, 95%  CI: 
1.580-1.587, p<0.001) and electronic cigarette use (OR: 
1.619, 95% CI: 1.615-1.622, p<0.001). Thyroid cancer 
risk was also lower with electronic cigarette use (OR: 
0.347, 95% CI: 0.344-0.349, p<0.001) and conventional 
cigarette use (OR: 0.585, 95%  CI: 0.582-0.589, 
p<0.001) after adjusting for hypertension and diabetes. 

Tab. I. Baseline characteristics of H&N cancer and non-H&N cancer patients.

Total H&N cancer 
Non-H&N 

cancer 
p-value

Number 77419 409 77010
Gender: male (%) 48.8 39.1 48.9 <0.001
Race 

Hispanic (%) 18.1 13.4 18.1

<0.001

American Indians (%) 1.5 2.6 1.5
Asian (%) 6.4 4.5 6.4
African American (%) 12.3 6 12.3
White (%) 60.4 73.2 60.3
Other races (%) 1.4 0.4 1.4

BMI 
Underweight (%) 1.6 1.9 1.6

<0.001
Healthy weight (%) 31.5 26.3 31.5
Overweight (%) 33.1 31.6 33.8
Obese (%) 33.8 40.2 33

History of chronic diseases 
History of HTN (Y, (%)) 29.2 49.1 29.1 <0.001
Borderline diabetes (Y, (%)) 13.4 20.9 13.4 <0.001
History of DM (Y, (%)) 8.7 13.3 8.7 <0.001

History of Smoking
Conventional cigarettes smoking (%) 32.4 46.6 32.3 <0.001
e-Cigarettes smoking (%) 18.4 15 18.4 <0.001

Smoking cigars (Y, (%)) 3.6 3.6 0.8 <0.001
Smoking pipe (Y, (%)) 1 0.3 1 <0.001
Receiving smokeless tobacco (Y, (%)) 2.2 0.9 2.2 <0.001



E-CIGARETTE AND HEAD-NECK CARCINOMA

E183

Furthermore, conventional cigarettes exhibited a higher 
risk for developing throat/pharyngeal cancer (OR: 2.329, 
95%  CI: 2.312-2.346, p<0.001) and laryngeal cancer 
(OR: 11.774, 95% CI: 11.44-12.118, p<0.001) compared 
to electronic cigarette use (OR: 1.197, 95% CI: 1.185-
1.208, p<0.001) and (OR: 0.738, 95% CI: 0.715-0.762, 
p<0.001). Mouth and tongue cancer had more odds with 
electronic cigarette use (OR: 5.18, 95% CI: 5.122-5.239, 
p<0.001) compared to conventional cigarette use (OR: 
1.08, 95% CI: 1.07-1.09, p<0.001).

Discussion

This study represents a pioneering effort to investigate 
the risk of head and neck carcinomas (HNCs) among 
e-cigarettes users versus traditional smokers. Our study 
utilized the NHIS database and analyzed a cohort of 
409 patients diagnosed with HNC. The demographic 
characteristics of our sample were predominantly female 

(60.9%), with a high prevalence of obesity (40.2%), 
hypertension (49.1%), and to a lesser extent DM (13.3%), 
which may serve as potential confounding factors. These 
findings resonate with existing literature that indicates 
DM and HTN have been linked to an increased risk of 
oral, laryngeal, and esophageal cancers. Also, DM may 
contribute to more aggressive head and neck tumors 
due to factors like high blood sugar, insulin resistance, 
inflammation, and weakened immunity  [16, 17]. 
Furthermore, studies have shown that the combination 
of hypertension and diabetes significantly increases the 
risk of these cancers, even in non-smokers [17].
Our study agreed with the current data regarding 
the correlation between smoking and HN 
carcinogenesis [18, 19], as the cumulative risk of head and 
neck carcinoma among cigarette smokers and e-cigarette 
smokers was shown to be comparable (adjusted odd 
ratio [aOR]: 1.583, CI 95%: 1.580-1.587 vs. aOR: 1.619, 
CI 95%: 11.615-1.622, respectively). Supporting the 
positive correlation, the Carolina Head and Neck Cancer 

Fig. 1. The likelihood of developing head and neck cancers among conventional cigarette and electronic cigarette use groups after adjust-
ing for age and gender.
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Study, which includes 1,153 cases, demonstrated that 
the adjusted OR of current smoking status is 4.16. . The 
OR was adjusted for sex, race, age, pack-year smoking 
history, total lifetime alcohol consumption, smokeless 
tobacco use, family history of cancer, and oral health 
parameters  [20]. The findings of this large-scale study 
are consistent with those from the International Head 
and Neck Cancer Epidemiology (INHNCE) consortium, 
which encompasses 32 control-case studies with over 
19,000 HNC cases. The results of the pooled analysis 
indicated a direct correlation between the frequency of 
cigarette smoking and HNC risk, with even minimally 
daily smoking (>0-3 cigarettes per day) being associated 
with a 50% increase in risk (OR: 1.52, 95% CI: 1.21-
1.90). This trend was more evident in laryngeal cancer, 
where the highest probability was observed among those 
who smoked >5-10 cigarettes per day  [21]. However, 
these studies do not specifically examine the effect 
of electronic cigarettes as a potential risk factor for 
HNC. Our results indicate conventional smoking and 

e-cigarette smoking have similar odds of increasing 
the risk of the prevalence of HNC cases, possibly due 
to various probable carcinogens in e-liquids, including 
aromatic amino acids, N-nitrosamines, or volatile 
hydrocarbons. Although these substances are found in 
lower quantities in e-cigarettes compared to traditional 
non-filtered cigarettes, their presence could contribute to 
the increasing likelihood of developing HNCs [22].
Laryngeal cancer is the second most tobacco-related 
cancer in Europe, following lung cancer, according to 
GLOBOCAN 2018 data  [23]. Cigarette smoking was 
significantly associated with laryngeal cancer (aOR: 
11.77, 95% CI: 11.44-12.11) in our study. This finding 
came consistent with the Korean National Health 
Insurance Service database study published in 2022, 
which confirmed the positive relationship between 
smoking and laryngeal cancer with an increasing 
incidence rate among smokers (OR: 3.256, 95%  CI: 
2.945-3.599, p<0.0001) after adjustment of potential 
confounders  [24]. In contrast, our study showed that 

Fig. 2. The likelihood of developing head and neck cancers among conventional cigarette and electronic cigarette use groups after adjust-
ing for age, gender, diabetes mellitus and hypertension.
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e-cigarettes were not associated with a significant 
risk of laryngeal cancer (aOR: 0.738, 95%  CI: 0.71-
0.76). In spite of these findings, two systematic 
reviews of experimental studies have suggested that 
e-cigarettes may pose a carcinogenic risk for head 
and neck carcinoma. They concluded that multiple 
chemical components found in e-cigarettes can cause 
DNA damage, increase oxidative stress, and induce 
metaplasia [14, 25]. However, no clinical longitudinal 
studies have yet examined this association. Surprisingly, 
our results were not consistent with the current 
understanding of the association between e-cigarettes 
and laryngeal cancer.
A population-based cohort study conducted in Japan 
in 2018 showed a hazard ratio of 2.37 (95%  CI 1.51-
3.70) among smokers in the risk of increasing incidence 
of oral cavity and pharyngeal cancer  [26]. Our study 
showed that e-cigarette smoking was associated with 
increasing odds of oral cavity cancers (aOR: 5.18, 
95% CI: 5.12-5.23), with a lesser association observed 
for conventional cigarette smoking (aOR: 1.08, 95% CI: 
1.07-1.09). Our data differ from the findings of the 
ICARE study based in France, which highlighted that 
not only smoking status but also the duration contributes 
to the rising trend of oral cavity cancers  [<30 years 
of smoking; (OR: 3.9, 95% CI: 2.7-5.8), >30 years of 
smoking; (OR 9.4, 95% CI: 6.3-13.9)] [27]. There is a 
positive correlation between e-cigarettes and tongue and 
lip cancers demonstrated in three case reports where 
e-cigarettes were the exceptional possible incriminating 
factor for the development of basaloid and invasive 
squamous cell carcinoma [28, 29].
Regarding pharyngeal and throat cancers, our study 
showed that both cigarette smoking (aOR: 2.32, 
95%  CI: 2.312-2.346) and e-cigarette smoking (aOR: 
1.19, 95%  CI: 1.185-1.208) were associated with the 
development of the cancer. In a systematic review 
published in 2015, cigarette smoking was found to be a 
significant risk factor for different types of head and neck 
carcinoma, including pharyngeal cancer. This review 
demonstrated a dose-response relationship, with the risk 
intensifying with the duration of smoking [1-19 years of 
smoking (OR: 2.09, 95% CI: 1.08-4.05) vs. 20-39 years 
of smoking (OR: 3.29, 95% CI: 1.18-9.13) vs. >40 years 
of smoking (OR: 6.03, 95% CI: 2.34-15.54)] [30]. 
Unlike other head and neck carcinomas, thyroid cancer 
was revealed to be negatively associated with smoking, 
as demonstrated by a recent meta-analysis done in 
2021 by Joon-Hyop Lee et al. (OR: 0.798, 95%  CI: 
0.681–0.935), corroborating earlier findings from a 
meta-analysis by Young Ae Cho et al. (2014) [12, 13]. 
A 2022 cohort study in Korea, included 89,527 patients 
diagnosed with thyroid cancer. The study illustrated 
that those who smoke are at a lower risk of developing 
thyroid cancer compared to those who are nonsmokers 
(aHR: 0.74, 95% CI: 0.72-0.76) [11]. Our study findings 
align with the literature, and it showed that both cigarette 
use (aOR: 0.585, 95% CI: 0.582-0.589) and e-cigarette 
use (aOR: 0.347, 95% CI: 0.344-0.349) were inversely 
associated with the odds of thyroid cancer. Although 

this inverse association may appear counterintuitive, 
it has been hypothesized that the suppressive effect of 
smoking on TSH levels thereby reducing the risk of 
thyroid cancer [31].

Limitations

The potential limitations of this study should be 
considered when interpreting the results. First, this study 
is based on a retrospective analysis of cross-sectionally 
collected information, which, despite being a good 
method for wide-scale epidemiological studies, cannot 
establish causality or temporality but rather identify 
possible association. Furthermore, we relied heavily on 
self-reported diagnoses of head and neck cancer, which 
can depend on the level of understanding of the patient 
himself and the possibility of recall bias. Also, this 
study analyzes head and neck cancers in general without 
including the histological subtypes of each cancer in the 
analysis. Moreover, some possible confounders were 
not collected by the original questionnaire and therefore 
were not included in the analysis, which may be related 
to the development of head and neck cancers.

Conclusion

In conclusion, our analysis has shown a significant 
association between both electronic cigarette and 
conventional cigarette use and head and neck cancers, 
with electronic cigarette use risk being higher than that 
of the conventional cigarettes. Furthermore, both of them 
have distinct patterns of cancer risk, with e-cigarettes 
linked to a higher risk of certain types of cancer, like 
mouth and tongue cancer, and conventional cigarettes 
having a broader risk profile, especially for pharyngeal 
and laryngeal cancer. These findings highlight the 
necessity for comprehensive preventive and smoking 
cessation programs. More research is needed to further 
elucidate the long-term effects of e-cigarette use.
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Introduction. Inadequate fruit and vegetable consumption is a 
recognized risk factor for non-communicable diseases. This study 
aimed to identify the sociodemographic determinants of fruit and 
vegetable consumption in Indonesia, which would be fundamental 
to developing targeted public health interventions for non-com‑
municable diseases.
Methods. This cross-sectional study utilized secondary data from 
the 2023 Indonesian Health Survey. We analyzed the data from 
595,303 adults aged 19 years or older, comprising variables of 
fruit and vegetable consumption and sociodemographic deter‑
minants. A logistic regression analysis is conducted to examine 
associations between sociodemographic factors and fruit and 
vegetable consumption.
Results. A significant majority of Indonesians (97.1%) fail to 
meet the recommended intake of fruits and vegetables. Bet‑
ter fruit and vegetable consumption patterns were observed 

among females (aOR=1.31; 95%  CI=1.24-1.38), individuals 
with higher education (aOR=1.47; 95%  CI=1.23-1.75), those 
employed (aOR=1.13; 95% CI=1.06-1.20), married (aOR=1.25; 
95%  CI=1.16-1.34), from lower economic status groups, and 
residents of Nusa Tenggara (aOR=1.32; 95%  CI=1.13-1.53), 
Maluku (aOR=1.54; 95%  CI=1.16-2.06), Papua (aOR=1.95; 
95% CI=1.46-2.60), and rural areas (aOR=1.12; 95% CI=1.02-
1.23). 
Conclusion. Indonesians consume very few fruits and vegetables, 
and this low consumption isn’t uniform. We see significant dif‑
ferences based on factors like gender, education level, occupa‑
tion, marital status, socioeconomic status, and place of residence. 
These findings underscore the urgent need for targeted nutritional 
interventions and the formulation of context-specific public health 
policies to promote healthier dietary behaviors. 
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Summary

Introduction

In 2016, non-communicable diseases (NCDs) accounted 
for 73% of all deaths in Indonesia. The mortality 
breakdown consisted of 35% from cardiovascular 
diseases, 12% from cancer, 6% from diabetes mellitus, 
and 15% from other NCDs [1]. According to the national 
health survey Indonesian Basic Health Research 
(Riskesdas), the prevalence of NCDs in Indonesia has 
increased from 2013 to 2018  [2]. Prevention of risk 
factors contributing to NCDs must be prioritized in 
national health strategies to reduce the future prevalence 
of these diseases [3]. 
One of the primary risk factors for NCDs is inadequate 
consumption of fruits and vegetables (2). NCDs such 
as obesity are caused by unhealthy diets [4]. Changing 
unhealthy diets to healthy ones can reduce NCDs cases 
and help people achieve a healthier lifestyle [5]. Regular 
intake of fruits and vegetables can help reduce the risk 
of cardiovascular diseases, stroke, and hypertension; 
prevent certain types of cancer, such as breast, colon, 

and lung cancer; and protect against neurodegenerative 
diseases like Alzheimer’s and Parkinson’s  [6]. 
While these fruits and vegetables-NCDs relationship 
is established globally, their sociodemographic 
determinants in Indonesia remain underexplored despite 
rising NCDs [2] and current low consumption. 
Kucuk (2023), in an analysis of the 2019 Turkish 
Health Survey, reported that fruit and vegetable 
consumption was positively associated with multiple 
sociodemographic and lifestyle variables - such as marital 
status, educational attainment, active behaviors (cycling 
and walking), adequate rest, higher income, place of 
residence, age, and total duration of physical activity [7]. 
While these insights underscore the multifaceted drivers 
of diet in Turkey, Indonesia’s distinct cultural, economic, 
and geographic diversity may yield different patterns. 
Context-specific research is therefore indispensable 
for uncovering Indonesia’s unique sociodemographic 
determinants of fruit and vegetable intake.
As non-communicable diseases continue to rise in 
Indonesia, and dietary habits shift alongside rapid 
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urbanization and income growth, the determinants of 
fruit and vegetable consumption remain underexplored. 
Addressing this gap is critical for developing well-
targeted public health strategies. Accordingly, the 
primary objective of this study is to analyze the 
association between sociodemographic characteristics 
and fruit and vegetable consumption in Indonesia, using 
data from the 2023 Indonesian Health Survey (IHS). 
Specifically, we (1) characterized national patterns 
of fruit and vegetable consumption and (2) examined 
how these patterns vary across key sociodemographic 
subgroups, thereby informing targeted public health 
interventions.

Methods

Study Design
This study employed a quantitative approach with a 
cross-sectional design, utilizing secondary data from 
the 2023 IHS. The IHS – known in Indonesian as Survei 
Kesehatan Indonesia (SKI) – is a nationally representative 
health survey conducted by the Indonesian Ministry of 
Health  [8]. The 2023 IHS was selected for this study 
because it provides the most recent and comprehensive 
data on individual health status, sociodemographic 
characteristics, and regional variations. Data collection 
for the IHS was carried out between August and 
September 2023.

Participants and Data Collection
The sample for this study consists of individuals aged 19 
years and older, drawn from the 2023 IHS dataset. The 
independent variables include age, gender, education 
level, employment status, economic status, marital 
status, place of residence, and area classification. In the 
IHS dataset, economic status is assessed based on an 
index of household ownership of durable goods, which 
is then categorized into five quintiles. The dependent 
variable in this study is fruit and vegetable consumption. 
Data on fruit and vegetable consumption were collected 
using the STEPwise instrument developed by the World 
Health Organization (WHO)  [8]. This study utilized 
the individual questionnaire from the 2023 IHS, with 
instruments sourced from both individual and household 
questionnaires. These were obtained from the official 
website of the Ministry of Health of the Republic 
of Indonesia (badankebijakan.kemkes.go.id/hasil-
ski-2023/). 
The sample included respondents who met the inclusion 
criteria, which required complete data on all relevant 
variables. Respondents were categorized into two groups 
based on their dietary behavior. Those who consumed an 
adequate amount of fruits and vegetables during the past 
week were classified as the “healthy group,” while those 
who did not were classified as the “less healthy group.” 
Adequate consumption was defined per WHO-STEPS 
as the intake of at least five servings of fruits and/or 
vegetables per day, for seven consecutive days  [7,  8]. 
This WHO‑STEPS–based cutoff exceeds Indonesia’s 

Isi Piringku guideline (~3-4 servings/day across three 
meals) but enables international comparability.

Statistical Analysis
Initial dataset configurations were performed according 
to the guidelines outlined in the 2023 IHS Data 
User Manual. This setup included the application of 
sampling weights, as the IHS 2023 employed a complex 
sampling design, ensuring that the analytical results are 
nationally representative. Missing data were identified 
in the economic status variable (n=46). Given the small 
proportion relative to the total sample size (n=593,303), 
these cases were excluded from the analysis. Following 
data cleaning, variables were categorized according to 
the study’s inclusion criteria.
Descriptive statistical analysis was conducted to 
summarize the data. Frequencies and percentages 
were used to describe both independent and dependent 
variables, with univariate results presented in tabular 
format. Bivariate analysis was performed using the chi-
square test and odds ratios (ORs). The chi-square test 
assessed the significance of associations between each 
sociodemographic variable and fruit and vegetable 
consumption, while ORs measured the strength of these 
associations. A significance level of p<0.05 was used for 
all bivariate tests.
Multivariable analysis was conducted using logistic 
regression. Only independent variables that demonstrated 
statistically significant associations in the bivariate 
analysis were included in the regression model. This 
approach was intended to minimize the influence of 
non-significant variables on the model’s outcomes.

Results

As presented in Table I, only 2.9% of respondents met 
the criteria for a healthy fruit and vegetable consumption 
pattern. The majority of participants (83.6%) were within 
the 19-59 age range. The sample was slightly skewed 
toward ≥ female respondents, with most individuals 
reporting marital status as married and employment status 
as employed. Educational attainment was predominantly 
at the primary level, representing 50.2% of the sample. 
Economic status was distributed relatively evenly 
across quintiles. Geographically, the largest proportions 
of respondents resided in Java (28.5%) and Sumatra 
(31.0%), with smaller distributions across Sulawesi, 
Kalimantan, Bali, Nusa Tenggara, Maluku, and Papua.
Bivariate analysis (Tab. II) indicated statistically 
significant associations between fruit and vegetable 
consumption patterns and several sociodemographic 
variables, including gender, educational attainment, 
employment status, economic status, marital status, 
place of residence, and area classification. Age did not 
demonstrate a significant association and was therefore 
excluded from subsequent multivariable analysis.
Multivariable logistic regression analysis revealed that 
gender, education level, employment status, economic 
status, marital status, and regional residence remained 
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significantly associated with healthy dietary patterns 
after adjusting for potential confounders. Female 
respondents were 1.31 times more likely to exhibit 
healthy fruit and vegetable consumption compared 
to male respondents (95%  CI: 1.24-1.38). Higher 
education was positively associated with healthy 
dietary behavior, with respondents possessing higher 
education being 1.47 times more likely to meet 
recommended intake levels compared to those with no 
formal education (95%  CI: 1.23-1.75). Employment 
status also showed a positive association, with 
employed individuals being 1.13 times more likely to 

consume fruits and vegetables adequately than their 
unemployed counterparts (95% CI: 1.06-1.20).
Contrary to expectations, higher economic status was 
inversely associated with healthy fruit and vegetable 
consumption. Married individuals were 1.25 times more 
likely to adhere to healthy dietary patterns compared to 
unmarried individuals (95%  CI: 1.16-1.34). Regional 
analysis indicated that respondents residing in Sulawesi, 
Nusa Tenggara, Maluku, and Papua were more likely to 
consume fruits and vegetables adequately compared to 
those in Java. In contrast, respondents from Sumatra, 
Kalimantan, and Bali exhibited lower odds of healthy 
consumption. Additionally, rural residence was 
associated with a higher likelihood of healthy dietary 
behavior compared to urban residence (aOR=1.12).

Discussion

The present analysis found that 97.1% of respondents 
were classified as having inadequate fruit and 
vegetable intake under the WHO‑STEPS definition 
(≥5 servings/day for 7 consecutive days). This high 
prevalence reflects the stringency of the operational 
cutoff, capturing shortfalls relative to an international 
benchmark, rather than implying an absence of fruit 
and vegetable consumption. Consequently, the outcome 
distribution is highly imbalanced (2.9% “healthy”), 
which is expected when applying a strict criterion 
in a population with generally low intake. To ensure 
population-level inference remains valid despite this 
skewed distribution, all analyses incorporated the IHS 
2023 complex survey design and sampling weights, 
preserving national representativeness of estimated 
associations and standard errors.
Our findings underscore the necessity for health 
promotion strategies aimed at increasing fruit and 
vegetable consumption to be specifically tailored 
to distinct socio-demographic groups. Key factors 
warranting consideration for targeted interventions 
include gender, education level, employment status, 
economic status, marital status, place of residence, and 
area classification. Priority for interventions should 
be given to individuals who are male, possess lower 
educational attainment, are unemployed, belong to 
higher economic status groups, are unmarried, reside in 
regions such as Sumatra, Kalimantan, or Bali, and live 
in urban areas.
Gender disparities in dietary behavior are particularly 
salient, with women consistently demonstrating a higher 
propensity to consume fruits and vegetables compared 
to men. This observation aligns with previous studies 
reporting significantly higher intake levels among 
women across various contexts [7, 9-11]. For instance, 
Li et al  [11] found that women in China consumed 
more fruit than men, and similar patterns were observed 
in Turkey, where women exhibited higher fruit and 
vegetable consumption than their male counterparts [7].
A consistent positive correlation was observed between 
higher educational attainment and healthier dietary 

Tab. I. Description of respondents based on diet and sociodemo-
graphic characteristics.

Variables N %
N 593,303 100.0
Dietary pattern category
Unhealthy dietary pattern 576,119 97.1*
Healthy dietary pattern 17,184 2.9
Age
19-59 years 495,964 83.6
≥60 years 97,339 16.4
Gender
Male 268,591 45.3
Female 324,712 54.7
Education level
No formal education 30,188 5.1
Primary education 298,020 50.2
Secondary education 192,709 32.5
Higher education 72,386 12.2
Employment status
Unemployed 196,292 33.1
Employed 397,011 66.9
Economic status
Lowest 112,041 20.0
Lower-middle 113,283 20.2
Middle 110,865 19.8
Upper-middle 111,938 20.0
Highest 112,030 20.0
Marital status
Unmarried 124,933 21.1
Married 468,370 78.9
Place of residence
Jawa 168,918 28.5
Sumatra 183,951 31.0
Kalimantan 56,103 9.5
Sulawesi 88,832 15.0
Bali 13,730 2.3
Nusa Tenggara 36,100 6.1
Maluku 20,283 3.4
Papua 25,386 4.3
Area classification
Urban 317,614 53.5
Rural 275,689 46.5

Source: IHS 2023. * Based on the WHO‑STEPS definition (≥5 servings of 
fruit and/or vegetables daily for 7 consecutive days). Using the less strin-
gent Isi Piringku benchmark (~3–4 servings/day) would likely result in a 
lower estimated prevalence of inadequate intake.
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patterns. This trend is consistent with other research 
indicating that education level significantly influences 
fruit and vegetable consumption [7, 12-14]. Consequently, 
efforts to enhance fruit and vegetable intake could be 
prioritized at the individual level, targeting those with no 
formal education, followed sequentially by individuals 
with primary, secondary, and higher educational 
backgrounds. Health professionals are further advised to 
develop health promotion strategies that are specifically 
tailored to the educational characteristics of their target 
groups.
Our study also found that unemployed individuals were 
less likely to consume fruits and vegetables, a result 
corroborated by previous research [13-15]. Employment 
status can affect fruit and vegetable intake, as individuals 
in formal employment often have stable incomes and 
better access to healthy foods, while unemployed 

individuals may face financial constraints that limit their 
ability to purchase such foods [7].
Interestingly, the relationship between economic status 
and fruit and vegetable consumption in this study 
diverged from previous findings, which typically report 
higher intake among wealthier individuals  [7, 10,  11]. 
Here, individuals in the highest economic group 
consumed fewer fruits and vegetables than those in 
the lowest economic group. This discrepancy may be 
explained by the measurement of economic status, which 
in this study was based on ownership of durable goods 
rather than actual disposable income. Thus, a materially 
affluent individual may not necessarily translate to a 
healthier diet, as intake is influenced by factors beyond 
purchasing power, such as time constraints, personal 
preferences, social environment, and lifestyle choices. 
This inverse association between higher economic 

Tab. II. Results of the Analysis on the Association Between Sociodemographic Factors and Fruit and Vegetable Consumption in 
Indonesia.

Variables
Fruit and vegetable diet (%)

OR (CI 95%) aOR (CI 95%)
Less Healthy Healthy 

Age
19-59 years 83.6 83.1 Reference
≥60 years 16.4 16.9 1.07 (1.00-1.14)
Gender
Male 45.4 41.6 Reference Reference
Female 54.6  58.4 1.23 (1.18-1.30)* 1.31 (1.24-1.38)*
Education level
No formal education 5.1 3.8 Reference Reference
Primary education 50.5 41.9 1.03 (0.88-1.20) 0.99 (0.84-1.15)
Secondary education 32.4 34.5 1.36 (1.16-1.61)* 1.16 (0.98-1.37)
Higher education 12.0 19.8 2.29 (1.93-2.72)* 1.47 (1.23-1.75)*
Employment status
Unemployed 33.1 31.9 Reference Reference
Employed 66.9  68.1 1.06 (1.01-1.11)* 1.13 (1.06-1.20)*
Economic status
Lowest 19.6 32.9 Reference Reference
Lower-middle 20.2 20.9 0.57 (0.52-0.62)* 0.62 (0.56-0.68)*
Middle 19.9 16.4 0.45 (0.41-0.50)* 0.50 (0.46-0.56)*
Upper middle 20.1 15.4 0.44 (0.39-0.48)* 0.49 (0.44-0.54)*
Highest 20.2 14.4 0.42 (0.37-0.47)* 0.45 (0.40-0.51)*
Marital status
Unmarried 21.2 17.5 Reference Reference
Married 78.8 82.5 1.29 (1.20-1.39)* 1.25 (1.16-1.34)*
Place of residence
Jawa 28.3 32.7 Reference Reference
Sumatra 31.2 24.8 0.85 (0.76-0.95)* 0.85 (0.76-0.95)*
Kalimantan 9.5 7.1 0.82 (0.71-0.95)* 0.81 (0.70-0.94)*
Sulawesi 14.9 15.8 1.05 (0.93-1.18) 1.07 (0.95-1.22)
Bali 2.3 2.1 0.93 (0.76-1.14) 0.81 (0.66-0.99)*
Nusa Tenggara 6.0 7.6 1.18 (1.02-1.36)* 1.32 (1.13-1.53)*
Maluku 3.4 4.1 1.43 (1.10-1.90)* 1.54 (1.16-2.06)*
Papua 4.2 5.8 1.95 (1.46-2.60)* 1.95 (1.46-2.60)*
Area Classification
Urban 53.4 59.1 Reference Reference
Rural 46.6 40.9 0.86 (0.79-0.95)* 1.12 (1.02-1.23)*

* p-value<0.05. Source: IHS 2023
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status (as measured by durable goods) and lower fruit/
vegetable intake highlights a modern lifestyle trend 
that warrants further investigation to better understand 
consumer behavior.
Married individuals exhibited a greater tendency 
to consume fruits and vegetables compared to their 
unmarried counterparts, a finding consistent with 
previous research showing higher intake among married 
populations [7, 13, 16]. This association may be explained 
by shared meal routines, spousal encouragement, and 
household food decisions that support healthier eating 
patterns. Although these mechanisms were not directly 
assessed in the present study, they offer a reasonable 
explanation for the observed relationship. 
Geographical disparities in fruit and vegetable 
consumption were also evident, with regions such 
as Sulawesi, Nusa Tenggara, Maluku, and Papua 
demonstrating higher proportions of healthy diets 
compared to Java. This suggests that less developed 
areas like Nusa Tenggara and Papua consume more 
fruits and vegetables than more developed regions 
such as Sumatra, Kalimantan, and Java  [12]. Place of 
residence influences eating patterns through factors such 
as access to healthy food, prevailing community habits, 
and local food availability. These findings emphasize 
the critical need for context-specific interventions that 
are tailored to regional and population characteristics. 
Policymakers should leverage evidence-based data to 
formulate targeted strategies aimed at reducing dietary 
disparities across regions and social strata.
Within the framework of the Social Determinants of 
Health (SDH), sociodemographic factors – including 
gender, education, occupation, economic status, and 
geographic location – act as social determinants that can 
profoundly influence individual health behaviors, such 
as fruit and vegetable consumption. Discrepancies in 
sociodemographic characteristics, access to resources, 
health knowledge, and social environments collectively 
illustrate how these social determinants contribute to 
disparities in public health outcomes. Consequently, 
the findings of this study provide a foundational basis 
for designing multi-level, equity-oriented intervention 
strategies.
Given that inadequate fruit and vegetable consumption 
is a well-established risk factor for NCDs, dedicated 
attention is required to promote healthier diets across all 
segments of society. This aligns with recommendations 
from other studies, which identify the promotion of 
fruit and vegetable intake as a pivotal strategy in the 
prevention and control of NCDs. 
To foster improved dietary patterns, particularly in 
terms of fruit and vegetable consumption, multi-level 
interventions are indispensable. These interventions 
should encompass educational initiatives, environmental 
modifications, and supportive public policies. These 
align with global evidence linking low fruits and 
vegetables intake to increased NCDs burden  [17, 18], 
justifying targeted interventions for our identified 
sociodemographic disparities. Such efforts should be 
implemented gradually, coherently, and sustainably, as 

recommended by Woodside et al.  [19]. By integrating 
individual, community, and structural approaches, 
it is anticipated that the prevalence of low fruit and 
vegetable intake in Indonesia can be minimized, thereby 
contributing to a healthier and more equitable society.
The study identified a particularly vulnerable group with 
the lowest fruit and vegetable intake, comprising males, 
individuals without formal education, the unemployed, 
those in higher economic strata (as measured by durable 
goods), unmarried individuals, and residents of Sumatra, 
Kalimantan, Bali, and urban areas. Their heightened 
vulnerability stems from limited access, lower motivation, 
reduced awareness, specific social roles, and insufficient 
environmental support. Addressing these disparities 
necessitates robust multi-sectoral collaboration. For 
instance, the Ministry of Agriculture could facilitate 
the development of community gardens or affordable 
fruit stalls. The National Food Agency could provide 
fresh vegetable packages to low-income families. The 
Ministry of Manpower and the private sectors could 
integrate nutrition education into labor programs. The 
Ministry of Higher Education, Science, and Technology 
should engage local leaders as change agents in nutrition 
education. Health promotion campaigns can be bolstered 
through peer support and the involvement of male role 
models who actively practice healthy eating, perhaps 
through culturally sensitive campaigns that resonate 
with the target demographic.
The government plays a crucial role in supporting fruit 
and vegetable consumption through price regulations 
and market governance. To incentivize healthy eating, 
policies could include subsidizing local horticultural 
products, taxing highly processed foods, and regulating 
healthy food distribution in public institutions. These 
policy interventions are essential to counteract prevailing 
market trends that often favor inexpensive, calorie-
dense, and nutrient-poor foods  [20, 21]. Therefore, 
beyond educational initiatives, policy-driven structural 
strategies are paramount to ensuring equitable and 
sustainable health promotion outcomes.
The measurement of economic status using household 
durable goods ownership in the IHS dataset revealed 
a counterintuitive association: higher economic status 
correlated with lower fruit and vegetable consumption. 
This type of measurement, based on static assets, may 
not accurately reflect an individual’s current, fluid 
purchasing ability or disposable income for daily 
dietary choices. This suggests that increased wealth, 
when assessed by durable goods, does not automatically 
translate to healthier diets, as intake is influenced by a 
complex interplay of factors beyond purchasing power, 
including time constraints, personal preferences, social 
environment, and modern lifestyle choices. This specific 
modern lifestyle trend merits further dedicated research 
to gain a deeper understanding of consumer behavior.
Rising malnutrition rates amplify global concerns of 
obesity and overweight as a pandemic. These findings 
suggest that interventions to improve fruit and vegetables 
consumption should be tailored to the sociodemographic 
groups identified in this study as having lower intake. 
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Since eating behavior is influenced by personal 
motivations, physiological preferences, and socio-
cultural factors across all age groups, tailored efforts 
are needed to meet these diverse needs. For example, 
visual education and peer support can effectively engage 
unemployed or single men, while subsidies or community 
fruit markets may help those with lower incomes. Such 
focused approaches are crucial to closing consumption 
gaps among vulnerable populations [22-24].
Finally, observations from Maluku underscore that fruit 
and vegetable consumption is shaped by a confluence of 
individual, social, and spatial factors. In rural Maluku, 
many households possess fruit trees (e.g., mangoes), 
providing direct and immediate access to fruits  [25]. 
This contrasts with urban areas, where limited land 
availability reduces local food sources and increases 
reliance on market purchases. Our findings indicate 
higher consumption in rural areas, while urban areas 
showed no significant association. This highlights the 
imperative to consider spatial and ecological factors 
in nutrition policies, advocating for initiatives such as 
supporting urban farming, promoting home gardens, 
and revitalizing traditional markets to boost fruit and 
vegetable intake in urban settings.
Based on the observed associations, future interventions 
should be tailored to the sociodemographic groups 
identified in the present study, with emphasis on 
improving access to and awareness of fruit and 
vegetables consumption among populations at higher 
risk of inadequate intake.

Conclusion

Overall, 97.1% of Indonesian adults did not meet the 
WHO‑STEPS fruit and vegetable intake threshold (≥5 
servings/day for 7 consecutive days). Although this 
stringent benchmark produces a highly imbalanced 
classification in a generally low‑intake setting, it ensures 
international comparability and helps identify priority 
groups for targeted dietary interventions. Promotion and 
intervention strategies to increase fruit and vegetable 
consumption should be tailored and designed based on 
the priority target groups, specifically those with low 
intake or considered vulnerable. Vulnerable groups 
include males, individuals aged 19-59 years, those 
with low education, the unemployed, and unmarried 
individuals. For example, initiatives may involve 
encouraging school canteen vendors to provide fruits 
and vegetables, inviting fruit sellers to offer pre-cut fruit 
at schools, and conducting outreach programs on the 
importance of fruit consumption, particularly targeting 
unmarried men. In addition, advocacy is needed to gain 
policy support from relevant stakeholders.

Acknowledgements

None.

Funding

None.

Ethical Approval

This study received ethical approval from the Medical 
and Health Research Ethics Committee of the Faculty 
of Medicine, Public Health, and Nursing, Universitas 
Gadjah Mada, under permit number KE/FK/0117/
EC/2025.

Conflict of interest statement

The authors have no conflicts of interest to report.

Authors' contributions

AA contributed to the study conceptualization, data 
curation, formal analysis, interpretation of findings, and 
drafting of the manuscript as part of her postgraduate 
study. ALR and FMK supervised the study, contributed 
to the study design and methodology, provided academic 
guidance throughout the research process, and critically 
reviewed and revised the manuscript. DNP and AW 
served as examiners, contributed to methodological 
and analytical feedback, and critically reviewed the 
manuscript. All authors read and approved the final 
version of the manuscript.

References

[1]	 Noncommunicable Diseases (NCD) Country Profiles 2018. Ge-
neva: World Health Organization; 2018. Licence: CC BY-NC-
SA 3.0 IGO. Available at: https://www.who.int/publications/i/
item/9789241514620 Accessed on: 29/10/2024.

[2]		 Directorate General of Disease Prevention and Control, Ministry 
of Health, Republic of Indonesia. 2023. Annual Report 2022 Pre-
vention and Control of Non-Communicable Diseases (NCDs). 

[3]	 Purnamasari D. The Emergence of Non-communicable Disease 
in Indonesia. Acta Med Indones 2018;50(4):273-4. Available at: 
https://actamedindones.org/index.php/ijim/article/view/1028. 
Accessed on: 24 July 2024.

[4]	 Neuwald N V., Pearce AL, Adise S, Rolls BJ, Keller KL. 
Switching between foods: A potential behavioral phenotype of 
hedonic hunger and increased obesity risk in children. Physi-
ol Behav 2023;270:114312. https://doi.org/10.1016/j.phys-
beh.2023.114312.

[5]	 Burke DT, Bennett AE, Hynds P, Priyadarshini A. Identifying 
Novel Data-Driven Dietary Patterns via Dimensionality Reduc-
tion and Associations with Socioeconomic Profile and Health 
Outcomes in Ireland. Nutrients 2023;15:3256. https://doi.
org/10.3390/nu15143256.

[6]	 Jideani AIO, Silungwe H, Takalani T, Omolola AO, Udeh HO, 
Anyasi TA. Antioxidant-rich natural fruit and vegetable prod-
ucts and human health. Int J Food Prop 2021;24:41-67. https://
doi.org/10.1080/10942912.2020.1866597.

[7]	 Küçük N, Urak F, Bilgic A, Florkowski WJ, Kiani AK, Öz-
demir FN. Fruit and vegetable consumption across population 
segments: evidence from a national household survey. J Heal 



A. AMINI ET AL.

E194

Popul Nutr 2023;42:1-20. https://doi.org/10.1186/s41043-023-
00382-6.

[8]	 Badan Kebijakan dan Pembangunan Kesehatan. Survei Keseha-
tan Indonesia 2023 dalam Angka. Jakarta: Kementerian Keseha-
tan Republik Indonesia 2023. 

[9]		 Lee-Kwan SH, Moore LV, Blanck HM, Harris DM, Galuska 
D. Disparities in State-Specific Adult Fruit and Vegetable Con-
sumption - United States, 2015. MMWR Morb Mortal Wkly Rep 
2017;66:1241-7. https://doi.org/10.15585/mmwr.mm6645a1.

[10]	 Hoy MK, Goldman JD, Moshfegh AJ. Differences in fruit and 
vegetable intake of U.S. adults by sociodemographic char-
acteristics evaluated by two methods. J Food Compos Anal 
2017;64:97-103. https://doi.org/10.1016/j.jfca.2017.06.012.

[11]	 Li L, Ouyang Y, Wang H, Huang F, Wang Y, Zhang J, Su C, Du 
W, Jia X, Jiang H, Wang Z, Zhang B. Disparities in fresh fruit 
and vegetable intake by sociodemographic and behavioural fac-
tors among adults in China. Public Health Nutr 2022;25:649-56. 
https://doi.org/10.1017/S1368980020003274.

[12]	 Darmawan ES, Kusuma D, Permanasari VY, Amir V, Tjan-
drarini DH, Dharmayanti I. Beyond the Plate: Uncovering In-
equalities in Fruit and Vegetable Intake across Indonesian Dis-
tricts. Nutrients 2023;15:1-13. https://www.mdpi.com/2072-
6643/15/9/2160.

[13]	 Affret A, Severi G, Dow C, Mancini FR, Rey G, Delpierre C, 
Clavel-Chapelon F, Boutron-Ruault M, Fagherazzi G. Socio-
economic factors associated with an increase in fruit and veg-
etable consumption: A 12-year study in women from the E3N-
EPIC study. Public Health Nutr 2017;21:740-55. https://doi.
org/10.1017/S1368980017003196.

[14]	 Craveiro D, Marques S, Zverinova I, Maca V, Milan S, Ch-
iabai A, Suarez C, Martinez-Juarez P, Jalon SG, Quiroga S, 
Taylor T. Explaining inequalities in fruit and vegetable intake 
in Europe: The role of capabilities, opportunities and motiva-
tions. Appetite 2021;165:105283. https://doi.org/10.1016/j.ap-
pet.2021.105283.

[15]	 Giacomuzzo B, Ngo MH, Ha TM, Markoni E, Delley M, Götze 
F, Le NT, Bui TL, Nguyen AD, Pham BD, Brunner TA, Lu-
cas BF. Determinants of the intention to increase vegetable 
consumption in Vietnam and Switzerland. J Agric Food Res 
2024;15:4-8. https://doi.org/10.1016/j.jafr.2024.100998.

[16]	 Vinther JL, Conklin AI, Wareham NJ, Monsivais P. Marital 
transitions and associated changes in fruit and vegetable intake: 
Findings from the population-based prospective EPIC-Nor-
folk cohort, UK. Soc Sci Med 2016;157:120-6. http://dx.doi.
org/10.1016/j.socscimed.2016.04.004.

[17]	 Smith L, López Sánchez GF, Veronese N, Soysal P, Oh H, Bar-
nett Y, Keyes H, Butler L, Allen P, Kostev K, Jacob L, Shin 
J.I, Koyanagi A. Fruit and Vegetable Intake and Non-Commu-
nicable Diseases among Adults Aged ≥50 Years in Low- and 
Middle-Income Countries. J Nutr Heal Aging 2022;26:1003-9. 
https://doi.org/10.1007/s12603-022-1855-z.

[18]	 Afshin A, Sur PJ, Fay KA, Cornaby L, Ferrara G, Salama JS, Mul-
lany EC, Abate KH, Abbafati C, Abebe Z, Afarideh M, Aggarwal 
A, Agrawal S, Akinyemiju T, Alahdab F, Bacha U, Bachman VF, 

Badali H, Badawi A, Bensenor IM, Bernabe E, Biryukov SH, 
Biadgilign SKK, Cahill LE, Carrero JJ, Cercy KM, Dandona L, 
Dandona R, Dang AK, Degefa MG, El Sayed Zaki M, Esteghama-
ti A, Esteghamati S, Fanzo J, Farinha CSE, Farvid MS, Farzad-
far F, Feigin VL, Fernandes JC, Flor LS, Foigt NA, Forouzanfar 
MH, Ganji M, Geleijnse JM, Gillum RF, Goulart AC, Grosso G, 
Guessous I, Hamidi S, Hankey GJ, Harikrishnan S, Hassen HY, 
Hay SI, Hoang CL, Horino M, Ikeda N, Islami F, Jackson MD, 
James SL, Johansson L, Jonas JB, Kasaeian A, Khader YS, Khalil 
IA, Khang YH, Kimokoti RW, Kokubo Y, Kumar GA, Lallukka 
T, Lopez AD, Lorkowski S, Lotufo PA, Lozano R, Malekzadeh 
R, März W, Meier T, Melaku YA, Mendoza W, Mensink GBM, 
Micha R, Miller TR, Mirarefin M, Mohan V, Mokdad AH, Mo-
zaffarian D, Nagel G, Naghavi M, Nguyen CT, Nixon MR, Ong 
KL, Pereira DM, Poustchi H, Qorbani M, Rai RK, Razo-García C, 
Rehm CD, Rivera JA, Rodríguez-Ramírez S, Roshandel G, Roth 
GA, Sanabria J, Sánchez-Pimienta TG, Sartorius B, Schmidhuber 
J, Schutte AE, Sepanlou SG, Shin MJ, Sorensen RJD, Springmann 
M, Szponar L, Thorne-Lyman AL, Thrift AG, Touvier M, Tran 
BX, Tyrovolas S, Ukwaja KN, Ullah I, Uthman OA, Vaezghasemi 
M, Vasankari TJ, Vollset SE, Vos T, Vu GT, Vu LG, Weiderpass 
E, Werdecker A, Wijeratne T, Willett WC, Wu JH, Xu G, Yone-
moto N, Yu C, Murray CJL. Health effects of dietary risks in 195 
countries, 1990-2017: a systematic analysis for the Global Burden 
of Disease Study 2017. Lancet 2019;393:1958-72. http://dx.doi.
org/10.1016/ S0140-6736(19)30041-8.

[19]	 Woodside J V., Nugent AP, Moore RE, McKinley MC. Fruit 
and vegetable consumption as a preventative strategy for non-
communicable diseases. Proc Nutr Soc 2023;186-99. https://
doi.org/10.1017/S0029665123002161.

[20]	 Reeve E, Ravuvu A, Johnson E, Nasiga S, Brewer T, Mounsey 
S, Thow AM. Scaling up food pricing policies in the Pacific: 
A guide to action. BMJ Glob Heal 2023;8:8-10. http://dx.doi.
org/10.1136/bmjgh-2023-012041.

[21]	 WHO. Fiscal policies to promote healthy diets: WHO guideline. 
2024, pp. 1-24. Available at: https://www.who.int/publications/i/
item/9789240091016. Accessed on: 21/08/2024.

[22]	 Agurs-Collins T, Alvidrez J, ElShourbagy Ferreira S, Evans M, 
Gibbs K, Kowtha B, Pratt C, Reedy J, Shams-White M, Brown 
AGM. Perspective: Nutrition Health Disparities Framework: A 
Model to Advance Health Equity. Adv Nutr 2024;15:100194. 
https://doi.org/10.1016/j.advnut.2024.100194.

[23]	 Ciangherotti S, Kevicka, K, Ciangherotti E, Rondinone R. 
Eating behaviour: Research in Liguria on young, adult and 
elderly subjects. J Prev Med Hyg 2006;47:26-36. https://doi.
org/10.15167/2421-4248/jpmh2006.47.1.13. 

[24]	 Crovetto M, Sepúlveda MJ. Relationship between dietary energy 
intake, nutritional status and cardiovascular risk in adults from 
the communes of Quellón and Chonchi, Chiloé, Chile. J Prev 
Med Hyg 2022;63:E435-E441. https://doi.org/10.15167/2421- 
4248/jpmh2022.63.3.2486.

[25]	 Sitepu AE, Pakpahan M, Cicilia SL. The Determinant Impacting 
Fruit and Vegetable Consumption Among Families in Maluku, 
Indonesia. Indones J Public Heal 2025;20:70-81. https://doi.
org/10.20473/Ijph.v20i1.2025.70-81.

Received on September 24, 2026. Accepted on April 30, 2026.

Correspondence: Aditya Lia Ramadona, Department of Health Behaviour, Environment, and Social Medicine, Faculty of Medicine, Public 
Health, and Nursing, Universitas Gadjah Mada, Gedung S2 IKM Lantai 3, Jl. Farmako Sekip Utara Yogyakarta 55281, Indonesia. E-mail: al-
ramadona@ugm.ac.id. 

How to cite this article: Amini A, Kusumaningrum FM, Purwaningrum DN, Wahab A, Ramadona AL. Sociodemographic determinants of 
fruit and vegetable consumption in Indonesia: insights from the 2023 Indonesian Health Survey. J Prev Med Hyg 2026;67:E188‑E194. https://doi.
org/10.82082/2421-4248/jpmh2026.67.2.3749

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC‑BY‑NC‑ND (Creative Commons Attribution‑NonCommercial‑NoDerivatives 4.0 International) license. 
The article can be used by giving appropriate credit and mentioning the license, but only for non‑commercial purposes and only in the original version. For further infor‑
mation: https://creativecommons.org/licenses/by‑nc‑nd/4.0/deed.en



 OPEN ACCESS   J PREV MED HYG 2026; 67: E195-E205

https://doi.org/10.82082/2421-4248/jpmh2026.67.2.3951 E195 E195

Adolescence represents a pivotal phase for immunization, yet 
vaccine coverage in this population remains suboptimal across 
Italy, particularly against human papillomavirus (HPV) and 
meningococcal B (MenB), causing a high morbidity associated 
with HPV-related cancers and MenB-related invasive disease, 
respectively. Despite inclusion in national immunization strate‑
gies, wide regional disparities persist, partly driven by the fact 
that MenB vaccination is included in the National Vaccination 
Prevention Plan (PNPV) for infancy but not for adolescence, leav‑
ing its adolescent implementation to regional policies. Moreover, 
adolescents’ transitional care phase, psychological perceptions of 
invulnerability, and structural barriers contribute to delayed or 
missed vaccinations. Drawing on recent epidemiological data, the 
paper examines the epidemiological, institutional, and sociobe‑
havioral factors influencing uptake of key adolescent vaccines 

and highlights the clinical and public health urgency of strength‑
ening the inclusion of adolescent vaccines within national and 
regional immunization plans, as a prerequisite for improving HPV 
and MenB vaccination coverage.
Current strategies, including the 2023–2025 National Vaccination 
Prevention Plan (PNPV), the “Calendar for Life” and regional 
best practices emphasize the need for harmonized national poli‑
cies. Future directions include, among others, integrating MenB 
into the adolescent PNPV, enhancing vaccine delivery through 
settings – such as schools and sports medicine programs –, and 
adopting behavioral science frameworks, including the 5C model, 
to address vaccine hesitancy. 
Nationally coordinated communication campaigns and digital 
registry systems are critical to ensuring equitable, timely, and 
comprehensive adolescent immunization.
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Summary

Introduction

Adolescence is a pivotal developmental stage marked 
by increasing autonomy, identity formation, and 
greater social interaction, often accompanied by risk-
taking behaviors that can undermine preventive health 
engagement [1, 2]. 
Vaccination during adolescence is not only crucial for 
individual health but also for community protection, 
given the high frequency of interpersonal interactions 
in school, sports, and social settings  [3]. Despite a 
strong public health rationale, vaccine uptake among 
adolescents remains inconsistent, reflecting both 
systemic and psychosocial barriers. These include 
limited access to preventive services, inadequate 
integration of care during the transition from pediatric 
to adult healthcare providers, and structural issues in 
vaccine delivery [4, 5].
In addition, adolescent's decision-making is influenced 
by emotional and cognitive drivers, such as a preference 
for short-term outcomes and a reliance on peer and 
digital information sources, which may hinder vaccine 
acceptance  [6, 7]. Schools, healthcare professionals, 
and families are thus essential in shaping attitudes and 
fostering informed health choices  [8]. Strengthening 

adolescent immunization strategies requires a 
multifaceted approach, integrating evidence-based 
communication, supportive health policies, and equitable 
service delivery to ensure optimal coverage and long-
term health outcomes.

Adolescents: a critical phase 
for immunization

The adolescent life stage presents a strategic 
opportunity for preventive health interventions, 
particularly immunization, which plays a dual role: 
completing primary series missed during childhood 
and introducing age-specific vaccines such as human 
papillomavirus (HPV), MenB, and MenACWY  [3]. 
Additional scheduled vaccines in this age group 
include Tdap (tetanus,  diphtheria, and  pertussis), 
MMR (measles, mumps and rubella), varicella, 
and influenza, with particular attention to catch-
up strategies post-COVID-19 disruptions (Fig.  1; 
Tab. I) [9, 10]. 
Adolescents are a major reservoir for the transmission 
of infectious diseases due to their frequent attendance at 
schools, clubs, and public gatherings [3]. The Delayed 
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recognition of infections, such as meningococcal 
disease and HPV, increases the risk of severe health 
outcomes, including long-term neurological sequelae 
and cancer [11, 12]. Ensuring high vaccination coverage 
in this age group not only protects individual health but 

also strengthens herd immunity, reducing transmission 
within the broader community [2].
Despite being part of the national vaccination schedule, 
adolescent vaccination coverage remains low, especially 
for HPV and MenB vaccines (Tab. II). The completion 

Fig. 1. The Italian “Calendar for Life”. 

†For adolescents who have been already vaccinated as part of the universal active and free vaccination program in their first year of life (last dose 
administered within 24 months of age), a new cycle of two dose-schedule, either with the 4-component vaccine or with the 2-component vaccine, is 
recommended. For adolescents who have already received a cycle of 4-component vaccine (last dose received between 2-10 years of age), they can 
either receive 1 dose (or 2 doses, depending on regional choices) of the 4-component vaccine, or receive two doses of the 2-component vaccine. * 
In case of 3+1 PCV20 schedule. ** Vaccine strongly recommended during pregnancy. The calendar refers to vaccination programs aimed at the entire 
population; this schedule does not take into account the programs targeting at-risk groups or categories. Months and years are considered completed. 
Examples: the first dose of DTaP-IPV-HBV-Hib can be offered from 2 months of age, or from 61 days of life; the booster dose DTaP-IPV-HBV-Hib at 10 
months, or from 301 days of life. Vaccines for which co-administration is strongly recommended are highlighted (yellow) [10].

Tab. I. Adolescent vaccination and booster recommendations according to the Calendar for Life.

Vaccine
Adolescent 

recommendation
Specific note for previously vaccinated individuals

MenB Booster dose in adolescence* Recommended even if vaccinated in infancy due to waning immunity
MenACWY Booster in adolescence Maintains protection during high carriage age
HPV Primary vaccination Ideally before sexual debut
dTpa Booster Reinforcement of waning immunity

* booster dose of the same vaccine received during infancy.

Tab. II. Vaccination coverage among adolescents in Italy for selected vaccines.

Vaccine Target age group
National coverage 

(approx.)
Regional variability Inclusion in LEA Key references

HPV (female) 15 years 76.5% (full cycle) 37.8%-82.9% Yes [13]

HPV 
(male)

15–17 years 58.4% 27.9%-78.9% Yes [13]

MenB 15-17 years 16.6%* 5.0%–28.3%* No [14]

MenACWY 16 years 62.1% 0.2%-89.1% Yes [47]

dTpa 16 years 65.4% 25.5%-87.3% Yes [47]

* Retrospective administrative database study from a subset of Local Health Units in Veneto, Friuli-Venezia Giulia, Lazio, Liguria and Umbria, representing 
about 20% of the regional population. Non-naïve adolescents who received a 2-dose schedule during infancy (2009-2011 birth cohorts).
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rate for HPV vaccination varies considerably: while 
some regions achieve coverage rates of up to 80% in 
females and 75% in males (Lombardy and Umbria), 
others fall below 60%, far from the national target 
of 95% (Fig.  2)  [13]. MenB vaccination coverage 
data are lacking the national level. In a retrospective 
administrative database study from a subset of Local 
Health Units in 5 Italian regions (Veneto, Friuli-Venezia 
Giulia, Lazio, Liguria, and Umbria), only 5.0-28.3% of 
adolescents (2009-2011 birth cohorts) were vaccinated 
according to a 2 dose-schedule during infancy  [14]. 
Moreover, MenB vaccination coverage is not monitored 
at national level, leading to the lack of indications for 
regional target immunization goals to be achieved, 
which are essential for reaching herd immunity. These 
disparities are critical, considering that the current 
National Vaccination Prevention Plan (PNPV 2023-
2025) explicitly highlights the need for regional policies 
to expand adolescent vaccine access [9].
Establishing a dialogue between adolescents and their 
parents is very complex, because, at this age most 
adolescents often exhibit a psychological sense of 
invulnerability and short-term thinking, which reduces 
their perceived need for preventive health interventions 
such as vaccination  [11, 15]. Moreover, decisions on 
their health are legally taken by parents who need to be 
informed in order to promote prevention [11]. Structural 
and relational barriers further hinder vaccine uptake: 
these include embarrassment, difficulty accessing 
services during school hours, and limited trust in adult 
providers  [5]. Autonomy, however, has been identified 
as a significant enabler; adolescents empowered to make 
autonomous health decisions show a more positive 
attitude towards vaccines [6]. Thus, strategies to improve 

coverage must account for both cognitive-emotional 
factors and logistical obstacles.
In Italy, adolescents’ access to primary care is 
shaped by a transition in provider roles. Pediatricians 
follow about 79% of individuals aged 7 to 14 years, 
focusing on prevention, screening, and scheduled 
vaccinations [4, 16]. After age 14, most adolescents are 
seen by general practitioners (GP), often in the context 
of acute or chronic disease management rather than 
preventive care  [4]. This transition phase is associated 
with a risk of care discontinuity, especially when 
preventive measures like vaccinations are not actively 
addressed by the new provider.
Trusted information sources play a crucial role in 
shaping adolescents, vaccine decisions. Family, school-
based education, sports physicians, and online platforms, 
especially social media such as TikTok, significantly 
influence attitudes toward vaccination  [2,  7, 8]. 
Engagement by trusted figures, including teachers, 
athletes, and healthcare providers, can effectively 
counteract misinformation [8]. 

The epidemiological rationale: why HPV 
and MenB?

Vaccination against MenB and HPV during adolescence 
is grounded in strong epidemiological evidence 
highlighting both the clinical burden and public health 
relevance of these infections. Although MenB disease 
is relatively rare, its clinical course is often rapid 
and severe, with a fatality rate between 8-15% even 
when promptly treated, and up to 60% of survivors 
experiencing long-term neurological or physical 

Fig. 2. HPV vaccination coverage in Italy by birth cohort and gender. Bars represent the percentage of individuals who completed the full 
HPV vaccination course, by sex and birth cohort (2000–2012). National data updated to 31 December 2024 (Italian Ministry of Health) [47].
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sequelae  [12, 17, 18]. Adolescents and young adults 
are particularly relevant for transmission, being the age 
group with the highest carriage rates-up to 5.3 times 
higher than in other age groups [2, 12]. Moreover, recent 
data from Italy show that in 2024, among 115 cases of 
invasive meningococcal disease, serogroup B was the 
most prevalent across all age groups, accounting for 61 
cases and being exclusively detected in children under 
10 and persistently found among 15-24-year-olds [19].
In the same period, adolescents aged 15-24 years showed 
an incidence rate of 0.39 per 100,000, the second highest 
after infants <1 year (2.36/100,000), reinforcing the need 
for targeted adolescent immunization strategies [19]. As 
healthy carriers, adolescents also represent a critical 
reservoir for community transmission, especially in 
social settings like schools, dormitories, or nightlife 
venues, making vaccination not only a personal 
protection tool but also a public health intervention to 
reduce overall transmission [3, 12]. Healthy young adults 
of reproductive age may also represent a significant 
source of infection for newborns, when asymptomatic 
carriers [20].
Similarly, HPV infection represents a ubiquitous and 
often asymptomatic sexually transmitted infection that, 
while frequently resolving spontaneously, may persist 
and lead to precancerous lesions and invasive cancers 
at multiple anatomical sites  [21, 22]. Persistent HPV 
infection is implicated in virtually all cases of cervical 
cancer and is increasingly recognized in oropharyngeal 
and anogenital cancers, with an annual global burden 
of 570,000 cervical cancer cases, including 2,400 in 
Italy, and a significant proportion caused high-risk HPV 
genotype 16 and 18 [22-24].
In addition to the oncogenic role, HPV also causes non-
malignant conditions such as genital warts, which are 
common among sexually active adolescents and young 
adults, especially males [21]. HPV vaccination is unique, 
alongside HBV, as a cancer-preventing immunization, 
and its role is central to the WHO’s strategy to eliminate 
cervical cancer by 2030, which includes achieving high 
vaccination coverage as one of the three pillars [23].
The prevalence of HPV and its asymptomatic nature, 
combined with the early onset of sexual activity in 
adolescence, supports the rationale for vaccination at 
11-14 years, before potential exposure  [11, 25]. The 
Europe's Beating Cancer Plan and the Italian National 
Cancer Plan both identify HPV vaccination as a strategic 
priority, yet current coverage in Italy remains well below 
the 95% target, with national rates below 70%, and with 
a high variability in coverage rates for the full cycle 
observed in the different Italian regions [26, 27].

The institutional framework for 
adolescent vaccination in Italy: The 
National Immunization Prevention Plan 
(PNPV) and the LEA

The National Immunization Prevention Plan (PNPV) 
represents the primary regulatory and planning 

instrument guiding immunization policy in Italy [28]. The 
2023-2025 edition aims to reduce the burden of vaccine-
preventable diseases, including invasive meningococcal 
disease and HPV-related cancers, through a structured 
and coordinated national strategy based on scientific 
evidence and public health priorities [9]. Moreover, the 
PNPV 2023-2025 explicitly recognizes adolescence as a 
critical phase for immunization and encourages regions 
to adopt policies aimed at expanding vaccine access, 
improving uptake, and reducing inequalities.
The PNPV defines the vaccines included in the Essential 
Levels of Assistance (LEA), ensuring universal and free 
access across the country. Within the adolescent age 
group, HPV vaccination is currently included in the 
LEA, while MenB vaccination remains excluded. As a 
result, the implementation of MenB vaccination in this 
age group is delegated to regional health authorities, 
leading to heterogeneous access and marked variability 
in vaccination coverage across Italian regions [2, 12].
In this context, the PNPV serves as the institutional 
backbone of vaccination policy in Italy, defining 
mandatory and recommended offers, funding 
mechanisms, and organizational responsibilities. The 
PNPV encourages regions to expand their vaccination 
programs, using the infrastructure and methods 
developed during the pandemic to improve access and 
coverage  [28], and its effectiveness in the adolescent 
population depends on regional implementation, the 
availability of active call–recall systems, and integration 
with healthcare, educational, and community-based 
services.

Scientific framework: the Italian 
“Calendar for Life” and evidence-based 
recommendations for adolescent 
vaccination

Alongside the institutional framework defined by the 
PNPV, adolescent vaccination strategies in Italy are 
supported by a robust scientific framework represented 
by the “Calendar for Life” (Calendario per la Vita), a 
lifetime immunization schedule jointly developed by 
major Italian public health and scientific societies 
(Fig. 1). Unlike the PNPV, the Calendar for Life is not 
a regulatory document but reflects a shared, evidence-
based scientific consensus on optimal vaccination 
strategies across the life course [10].
The Calendar for Life emphasizes that infant-only 
immunization strategies are insufficient to ensure 
lifelong protection and strongly supports the role of 
adolescence as a strategic window for booster and catch-
up vaccinations. In this framework, co-administration 
of vaccines such as MenB, MenACWY, Tdap, and 
HPV during adolescence is recommended to maximize 
protection, reduce missed opportunities and improve 
adherence [10, 26]. A recent the resurgence of measles 
in Italy, with 529 cases reported by the end of 2025, 
the administration of a MMR vaccine booster during 
adolescence represents a valuable strategy to reinforce 
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immunity and limit onward transmission, particularly to 
vulnerable populations such as infants [29].
The schedule includes specific indications for both 
vaccine-naïve adolescents and those previously 
vaccinated in early childhood (Fig. 1). For meningococcal 
B vaccination, the Calendar for Life highlights the need 
for an adolescent booster dose to restore and maintain 
protective antibody levels in individuals immunized 
during infancy. Immunological evidence indicates 
a significant decline in bactericidal antibody titers 
approximately 7.5 years after completion of the primary 
series  [12]. Furthermore, the activation of the B-cell 
response requires 5-7 days, underlining the importance 
of timely booster administration before periods of 
increased exposure risk [10, 30].
A single booster dose administered during adolescence 
has been shown to elicit a rapid and robust immune 
response, with rates ranging from 93% to 100%, 
consistent with the presence of strong immunological 
memory  [12]. This strategy reduces the number of 
required doses and healthcare visits, improves cost-
effectiveness, and increases the likelihood of completing 
the vaccination schedule [12, 31].
By defining an ideal, evidence-based immunization 
pathway, the Calendar for Life complements the 
institutional framework established by the PNPV. 
While it does not carry regulatory authority, it provides 
scientific guidance to support harmonized vaccination 
strategies, inform regional policies and promote 
equitable and comprehensive adolescent immunization 
across Italy [10, 12]. 

Vaccine policies: what’s on the table for 
adolescents?

The optimal age for adolescent vaccination, particularly 
between 12 and 14 years, remains a subject of strategic 
evaluation due to differences in logistical feasibility, 
immunogenic response, and provider roles. Vaccinating 
at 12 years aligns with the school calendar and allows 
paediatricians, who typically follow patients until age 
14, to play a proactive role in vaccine counselling and 
delivery  [10]. Co-administration of multiple vaccines, 
including MenB, MenACWY, DTPa and HPV, is also more 
feasible in early adolescence, ensuring higher adherence 
with fewer appointments  [31, 32]. Moreover, studies 
suggest that immunogenicity is robust in this age range, 
with early administration facilitating timely protection 
before increased exposure to infection risks [12].
Regarding HPV, the current strategy in Italy falls short 
of national and European goals. The Europe’s Beating 
Cancer Plan and the Italian Oncologic National Plan 
aim to eradicate HPV-related cancers, yet coverage 
remains well below targets  [23, 26]. Nationwide, only 
around 70% of adolescents complete the full HPV 
vaccination cycle, with a significant drop between the 
first and second doses [26]. This gap has prompted calls 
for extraordinary catch-up campaigns and the expansion 
of vaccination to adult cohorts, at 25 years of age to 

unvaccinated women during the first cervical screening, 
and for high-risk groups such as those with HPV lesions 
or immunocompromised conditions [27].
In this context, extending the adolescent immunization 
window, integrating vaccine appointments with sports 
or school activities and leveraging booster doses with 
co-administration strategies could significantly increase 
uptake while reducing barriers to access [12, 33]. These 
policy levers, supported by existing scientific and 
economic evidence, represent actionable steps toward 
closing the adolescent vaccination gap in Italy.

The Italian landscape: regional offer and 
disparities

The current national framework for adolescent vaccination 
in Italy reflects substantial regional heterogeneity in both 
policy implementation and coverage outcomes, with the 
absence of MenB in the national PNPV as a major cause 
for these regional disparities [23].
Regarding MenB vaccine, 14 regions have introduced 
active vaccination offers for adolescents. However, 
only six of these regions extend the offer to non-
naïve individuals (with booster dose of the same 
vaccine received during infancy), thus limiting 
access for many adolescents at continued clinical risk 
(Tab. III) [9, 10, 27]. Veneto and Emilia-Romagna stand 
out for having introduced structured regional programs 
that actively offer MenB vaccination to adolescents, 
including clear guidelines on co-administration with 
other recommended vaccines such as ACWY, dTpa, and 
HPV. Although precise coverage rates are not always 
publicly available, both regions are often referenced in 
national reports as examples of proactive implementation, 
supported by early communication campaigns and 
integration with adolescent health services  [10, 34, 
35]. The higher coverage estimates from some regions 
reflect proactive local health strategies, including 
targeted communication and integration of vaccination 
within broader adolescent health services [12]. Liguria 
and Lombardia have also provided detailed guidelines 
for managing non-naïve adolescents, integrating MenB 
into their adolescent vaccination calendars along with 
ACWY and HPV vaccines [9, 36, 37]. 
Similar disparities exist in HPV vaccination coverage, 
despite being part of the PNPV since 2007. However, 
some regions serve as models of excellence exemplifying 
effective integration of vaccination with broader public 
health strategies. Notable examples of high-performing 
regions include Lombardia, which is among the Italian 
regions achieving relatively high adolescent vaccination 
coverage with first-dose HPV vaccination coverage among 
15-year-old girls reaching around 80% [13]. This region 
has pioneered pharmacy-based vaccination delivery, 
improving convenience and coverage among adolescents 
and young adults and, therefore, contributing substantially 
to overall immunization campaigns (e.g., including 
influenza, COVID-19, pneumococcus, RSV) [28]. 
In Trento, health authorities implemented a proactive, 
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Tab. III. Policy and implementation strategies of adolescent vaccination programs in selected Italian regions. 

Region
MenB Offered to 

Adolescents*
HPV Offered to Adolescents*

Type of immunization 
registry 

(diversity in the 
software systems and 
data flows in place.)

Notable

Veneto

13 years of age (2-dose cycle or 
booster dose for not naïve and 
naïve subjects, respectively) co-
administered with other age-
targeted vaccines.

Girls and boys of 13 years of 
age. Passive offer on request 
and active offer to 25-year-old 
women on their first cervical 
screening appointment.

Full computerised, same 
software, individual data 
real-time.

Active recall [27].

Lombardia

11-18 years of age (2-dose cycle 
or booster dose for not naïve 
and naïve subjects, respectively) 
co-administered with other 
age-targeted vaccines. 
Active call at 12 years of age.

Girls and boys up to the age 
of 26 (2 or 3 dose-schedule 
depending on age).

Full computerised, 
different software, 
individual data real-time.

University Open 
Days Pharmacy-
based HPV 
campaigns [27].

Trento

14 years of age (active call from 
2009 birth cohort). 
Catch-up for men up to age 
30 and women up to age 40 
who have not been vaccinated 
previously.

Girls and boys at 11-14 years 
of age (catch-up call for naïve 
young men up to age 30 and 
naïve young women up to age 
40).

Full computerised, 
different software, 
individual data real-time.

Screening + 
gynecology referral 
for HPV [36].

Tuscany

Active offer to 12 years of age 
(from 2013 birth cohort) co-
administered with other age-
targeted vaccines (2-dose cycle 
or booster dose for not naïve 
and naïve subjects, respectively) 

Girls and boys 10 years of age. 
Full computerised, same 
software, individual data 
real-time.

Integrated 
paediatricians into 
the vaccination 
system [27].
Network model 
(meetings with GPs 
and paediatricians, 
local media 
communication, 
increased 
opening hours of 
vaccination clinics 
and continuous 
monitoring 
of vaccination 
status) [52, 53].

Emilia-
Romagna

Active offer to 13 years of 
age (starting with 2011 birth 
cohort) as 2-dose cycle or 
booster dose for not naïve and 
naïve subjects, respectively) 
co-administered with other 
age-targeted vaccines. Offered 
to 17 years of age (2007 birth 
cohort) if parents requested 
and regardless of vaccination 
status.

Girls and boys at 11-15 years 
of age (2 or 3 dose-schedule 
depending on age). Catch-up 
vaccination for women up to 
the age of 26, provided by the 
first cervical cancer screening, 
and for men at least up to the 
age of 18 if naïve or have not 
completed the vaccination 
cycle.

Full computerised, 
different software, 
individual data quarterly.

Active call policies 
(Regional Act 
1045/2019) [54].

Marche

Actively offered free of charge 
to the cohort of 11-year-olds 
(born in 2013 or later) in co-
administration with the HPV 
papilloma virus vaccine.
A booster is also recommended 
for not naïve adolescents who 
received vaccination at 2 years 
of age (same vaccine used for 
the primary series).

Girls and boys at 11-18 years 
of age (2 doses for 11-14 year 
group and 3 doses for 15-18 
years).

Full computerised, same 
software, aggregate data 
annually.

Active call 
policies [31].

Lazio Years of age.
Girls and boys 11-25 years of 
age (from 2006 birth cohort)

Full computerised, 
different software, 
aggregate data annually.

Active recall 
systems for MenB 
and HPV.

Campania
12 years of age, co-
administration with tetravalent 
MenACYW vaccination.

11-48 years of age.
Partially computerised, 
different software, 
aggregate data annually.

New digital system, 
but passive 
campaigns [39].

u
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structured campaign combining screening, outreach, 
and broad agecohort targeting, extending immunization 
beyond traditional pediatric ages. A successful HPV 
extension model to adult cohorts through integration 
with screening programs and seamless referral from 
gynecological services achieved 86% adherence [38]. 
Piemonte is another region that adopted early and 
proactive strategies, including extension of vaccination 
offers to broader age cohorts, offering the vaccine to all 
individuals aged 11 and above, and providing facilitated 
pathways for high-risk populations such as HIV-positive 
men and women with cervical lesions [39]. 

By contrast, in southern regions such as Sicily, 
completion rates remained below 50%, underscoring 
the need for enhanced outreach, especially among 
socioeconomically disadvantaged groups [13].
Another key structural issue limiting equity and 
efficiency is the inconsistent accessibility of vaccination 
registries across regions (Tab. III). Vaccination registries 
integrated with a unified vaccination software system 
allow for real-time monitoring of coverage rates 
across local health districts (SSTs), identification of 
underperforming areas, and implementation of targeted 
recovery strategies. Some regions, such as Lombardia, 

Tab. III (follows). Policy and implementation strategies of adolescent vaccination programs in selected Italian regions. 

Region
MenB Offered to 

Adolescents*
HPV Offered to Adolescents*

Type of immunization 
registry 

(diversity in the 
software systems and 

data flows in place)

Notable

Sicily

11-18 years of age for naïve 
subjects (2 dose schedule) 
and 15-18 years for subjects 
previously vaccinated with 2 
or 3 doses during childhood (2 
dose schedule)

11-14 years of age (2 dose-
schedule) and, from 15 years of 
age (3 dose-schedule) free of 
charge for cohorts born from 
1996 onwards for females and 
from 2003 onwards for males, 
where not yet vaccinated. 
Offered as a co-payment for 
female birth cohorts <1996 and 
male birth cohorts <2003

Full computerised, 
different software, 
individual data real-
quarterly

Low uptake, 
socio-economic 
barriers [39]

Puglia
[55]

11-12 years of age, co-
administration with tetravalent 
MenACYW vaccination

Girls and boys of 11-17 years of 
age (2-dose schedule for 11-14 
years old, 3-dose schedule for 
subjects 14-18 years)

Full computerised, same 
software, individual data 
real-time

NA

Basilicata
[56]

From 11 years of age

Girls and boys of 11-17 years of 
age (2-dose schedule for 11-
14 years old, 3-dose schedule 
for subjects 14-18 years). 
Offered to 24-year-old women 
not previously vaccinated, on 
their first cervical screening 
appointment

Full computerised, same 
software, individual data 
real-time

NA

Calabria [57]
11-17 years of age (2 dose 
schedule)

Girls and boys of 11-17 years 
of age (2 or 3 dose schedule 
depending of age). Offered 
to 25-year-old women not 
previously vaccinated

Partially computerised, 
same software, aggregate 
data annually

Liguria

11-17 years of age. Active call 
for 13-14-years-old subjects 
not previously vaccinated, co-
administered with MenACWY. A 
booster is also recommended 
for not naïve adolescents who 
received vaccination at 2-10 
years of age (same vaccine used 
for the primary series)

Girls and boys 11-19 years of 
age (2-dose schedule). Offered 
to women until the start 
of cervical screening (dose 
schedule according to SmPC 
vaccines in use)

Full computerised, 
different software, 
individual data annually

Pharmacy-based 
HPV campaigns [27].

Molise [58]

Active offer to 13 years of 
age (starting with 2011 birth 
cohort). Offered   to 17 years 
of age (2007 birth cohort) 
if parents requested and 
regardless of vaccination status

Girls and boys of 11-17 years of 
age (2-dose schedule for 11-14 
years old, 3-dose schedule for 
subjects after 15 years). Catch-
up call for subjects up to 25 
years

Full computerised, same 
software, aggregate data 
annually

NA

* Indicated as full years of age. NA: not available.
This table summarizes MenB vaccine inclusion, HPV offer, registry infrastructure, delivery models, and strategic innovations across key regions. Vaccine 
indications for special populations are not included [2, 10, 24, 28, 33-41, 44, 48-60].
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with its ARVAX software, enable healthcare providers 
to verify vaccination status in real time and even 
extract data from entire cohorts, facilitating targeted 
interventions and outreach  [27]. In contrast, in other 
regions, pediatricians and general practitioners may 
either lack access entirely or face bureaucratic hurdles, 
reducing the ability to track missed vaccinations and 
plan catch-up campaigns [27].
“Symphony of Health” platform, adopted by Campania 
Region, is a computerised vaccination registry designed 
to improve vaccination coverage, prevent epidemics 
and facilitate collaboration between paediatricians and 
general practitioners. The system allows healthcare 
professionals to consult the vaccination status of every 
citizen in real time, monitor susceptible cohorts and 
launch booster campaigns for unprotected individuals, 
exchange of information between paediatricians and 
general practitioners to promote continuity of care 
during the transition from childhood to adulthood [40].
Nonetheless, active call systems, which are crucial 
for achieving high vaccination uptake, are still not 
uniformly implemented nationwide. Regions like Lazio 
have established systematic recall systems for HPV 
and MenB, often in collaboration with primary care 
physicians, but other regions such as Sicily and parts 
of Campania still rely on passive models, contributing 
to persistently low coverage  [41]. This patchwork of 
policies and practices not only undermines national 
vaccination goals but also exacerbates health inequalities 
among adolescents across different parts of Italy.
These disparities underscore the need for national 
alignment, starting through the inclusion of MenB 
in adolescent PNPV to active monitoring strategies, 
supported by ISS data and scientific society 
recommendations. Establishing clear coverage goals 
and equitable access mechanisms will be essential 
to ensuring uniform adolescent protection across the 
country.

Overcoming vaccine fatigue: adolescent 
engagement and communication

In recent years, the phenomenon of “vaccine fatigue” 
has gained relevance as a barrier to immunization 
uptake, particularly in adolescence. This form of 
hesitancy reflects emotional and cognitive overload 
toward vaccination messages, reduced risk perception, 
and increasing disengagement from preventive health 
behaviours [6].
To address this, the European Centre for Disease 
Prevention and Control (ECDC) proposed the 5C model, 
which identifies five psychological drivers of vaccination 
behaviour: Confidence, Complacency, Constraints, 
Calculation and Collective responsibility [8]. Applying 
this framework can help public health professionals tailor 
strategies that improve vaccine acceptance by addressing 
adolescents’ specific cognitive and emotional dynamics. 
An US study assessed how physicians communicate with 
patients/parents regarding meningococcal vaccinations, 

aiming to identify barriers to the implementation of 
a shared clinical decision making (SCDM) between 
patients/parents and providers. SCDM recommendation 
of MenB vaccination for adolescents and young adults 
resulted inconsistently understood and implemented, 
because implementing SCDM required to physicians 
more time and discussion with patients, which could 
pose a barrier to discussing vaccination [42].
The digital environment plays a dual role in shaping 
attitudes: while it offers opportunities for health 
communication, it also poses risks due to the spread 
of misinformation. Social media platforms like TikTok 
and Instagram are increasingly used by adolescents as 
sources of health information; although, these platforms 
often contain misleading or ambiguous content regarding 
vaccine safety and efficacy [7]. Real-time social media 
monitoring initiatives, such as the EU-JAV platform 
coordinated by the National Institute of Health proved 
the feasibility of tracking online discourse to inform 
targeted communication campaigns  [43]. However, 
tackling disinformation also requires stronger roles for 
trusted figures, such as family, healthcare providers, and 
schools, in guiding adolescents toward informed health 
choices [2, 25].
Schools represent a key setting for both education and 
vaccine delivery. Structured campaigns in regions like 
Puglia (Taranto) have combined in-school education, 
parental engagement, and open vaccination access, 
achieving notable improvements in HPV vaccine 
coverage  [28]. Peer-to-peer education in university 
settings has also proven effective and may be scalable 
to secondary schools. In Lombardy, on November 2024, 
HPV vaccine free of charge together with detailed 
information on cervical cancer prevention programs and 
vaccination centres were offered to males and females 
up to 26 during Open Days at local universities, in 
collaboration with regional Health Protection Agencies 
(ATS) [44]. 
Nevertheless, these experiences remain fragmented 
and call for a nationally coordinated school-based 
vaccination strategy integrated into health education 
curricula [2].
In line with a comprehensive and inclusive 
communication strategy, community initiatives like 
the “Carta di Loreto” and the “Manifesto for HPV 
Cancer Elimination” have emerged to raise awareness 
and foster collective commitment toward vaccination. 
These documents bring together institutions, healthcare 
professionals, and civil society to promote accessible and 
evidence-based immunization campaigns, especially for 
HPV [33, 45].
A multi-actor approach is essential. Pediatricians 
and general practitioners remain pivotal as vaccine 
counsellors. Adolescents aged 7-14 are primarily 
followed by family paediatricians, with the transition 
to general practitioners often occurring after age 14 
(SIP39). During this phase, adolescents risk falling 
into a healthcare gap that may delay vaccinations  [4]. 
Encouraging paediatricians and GPs to proactively 
verify immunization status, counsel families and report 
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updates into regional registries can close this gap [12].
Sports medicine professionals are another strategic but 
poorly engaged resources. Given their regular interaction 
with healthy adolescents during mandatory medical 
evaluations for competitive sports, these professionals 
can verify vaccine status and promote preventive 
measures, particularly against infections like HPV and 
meningococcal disease, which have high transmission 
potential in communal environments  [2,  6,  12]. A 
notable example comes from the collaboration between 
the Italian Sports Medicine Federation (FMSI) and 
regional health services, where sports physicians 
actively engage in health education during medical 
evaluations. This includes raising awareness about the 
risks of vaccine-preventable diseases like meningitis 
and HPV, particularly given the increased risk of 
transmission in communal environments such as 
locker rooms and training facilities. Athletes, due to 
their visibility and public influence, can also serve as 
powerful advocates for preventive health behaviors and 
play a vital role in promoting public awareness about 
vaccination campaigns, particularly among younger and 
more hesitant populations [46].
Ultimately, fostering adolescent engagement in 
vaccination requires synergistic efforts from schools, 
healthcare professionals, families and community 
institutions. Tailored, age-appropriate communication 
strategies grounded in behavioural science, such as the 
5Cs, should be deployed alongside flexible, accessible 
vaccine delivery models to overcome vaccine fatigue 
and enhance coverage.
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Introduction. Immigration is increasingly recognized as a social 
determinant of health, shaping migrants’ access to health infor‑
mation, preventive services, and appropriate care. For Indone‑
sian Migrant Workers (IMWs) in Hong Kong, structural barriers 
including precarious employment conditions, language barriers, 
and limited social protection may constrain health literacy and 
health-seeking behavior. This study aimed to assess the health 
literacy levels of IMWs in Hong Kong and identify the sociode‑
mographic and occupational factors associated with their health 
literacy. 
Methods. A cross-sectional study was conducted with 62 IMWs in 
Hong Kong. Data were collected using the Health Literacy Survey 
Short Form (HLS-SF12) and analyzed using descriptive statistics 
and multiple linear regression with JASP software. 
Results. The mean health literacy score was 33.9 (SD=6.45), 

with most respondents classified as having sufficient health lit‑
eracy (72.6%), followed by excellent (19.4%) and problematic 
(8.1%), and none categorized as inadequate. The overall regres‑
sion model was not statistically significant (F(13, 47)=1.742, 
p=0.083); however, occupation was the only significant predictor, 
with elderly homecare workers scoring significantly higher than 
domestic workers (B=7.064, p=0.018). 
Conclusion. These findings suggest that health literacy among 
IMWs in Hong Kong is more strongly shaped by occupational 
context and structural determinants than by individual sociode‑
mographic characteristics. Targeted, occupation-specific inter‑
ventions and broader structural reforms, including language-
accessible health resources and integration of health literacy into 
pre-departure training, are essential to reduce health inequities 
among IMWs in Hong Kong.
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Summary

Introduction

In the ever-evolving era of globalization, international 
migration has become an increasingly important public 
health issue. Compared with the past, international 
migration now has a broader impact on countries, 
communities, and everyday life  [1]. As the number of 
migrants and refugees continues to rise, healthcare 
systems in host countries are required to respond 
to diverse and growing health needs  [2]. However, 
migration is not only a matter of population movement 
or healthcare access. It is also closely related to social, 
economic, legal, occupational, and structural conditions 
that shape health risks, health behaviors, and health 
outcomes.
Immigration is increasingly recognized as a social 
determinant of health. A social determinants of health 
perspective emphasizes that health is shaped not only by 
individual behavior or medical care, but also by broader 
social and structural conditions, including employment, 
housing, legal status, language access, social protection, 
discrimination, and healthcare systems. In this sense, 
migration status can influence health by determining 
whether migrants are able to access reliable health 

information, preventive services, safe working and 
living conditions, and appropriate healthcare. Castañeda 
et al.  [3] argue that immigration should be understood 
not merely as a background characteristic, but as a social 
determinant in its own right because it affects migrants’ 
relationships with institutions, resources, rights, and 
everyday security. Similarly, Wickramage et al.  [4] 
emphasize that migration and health research should 
adopt a social determinants approach and consider how 
different phases of migration shape health vulnerability 
and resilience.
This conceptual framing is particularly relevant for 
migrant workers, many of whom work in precarious and 
gendered employment sectors. Labour migration can 
bring economic benefits to both countries of origin and 
destination, yet these benefits are strongly dependent 
on safe, orderly, and humane migration practices. 
Migrant workers may experience limited access to health 
services, restrictive employment conditions, language 
barriers, social isolation, and limited protection within 
host societies  [5-7]. These conditions can affect not 
only physical and mental health, but also health literacy, 
because the ability to access, understand, appraise, and use 
health information is shaped by the social and institutional 
environments in which migrants live and work.
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For years, Hong Kong has been a major destination 
for Indonesian migrant workers. Hong Kong is among 
the top destinations for Indonesian migrant workers, 
and Indonesian women constitute a large proportion of 
migrant domestic workers in the city  [8]. Indonesian 
Migrant Workers (IMWs) or PMI (Pekerja Migran 
Indonesia) refers to any Indonesian citizen who will, 
is, or has worked for wages outside the territory of the 
Republic of Indonesia  [9]. Placement data show that 
the number of Indonesian migrant workers remains 
substantial, with many working in informal sectors. 
From 2019 to 2021, the placement of Indonesian migrant 
workers in Hong Kong remained high, with 71,779 
workers in 2019, 53,178 in 2020, and 52,278 in 2021 [8]. 
These figures indicate the continuing importance of 
Hong Kong as a destination for Indonesian migrant 
workers and highlight the need to understand their health 
needs in the host-country context. 
Migrant domestic workers are a particularly important 
group within this context. A recent scoping review 
of migrant domestic worker health and well-being in 
the Western Pacific Region reported that Hong Kong 
hosted 339,451 migrant domestic workers in 2021, 
including 140,057 workers from Indonesia. The same 
review identified several key social determinants 
affecting migrant domestic worker health, including 
living and working conditions, personal and financial 
resources, health knowledge and behaviors, community 
resources, stigma and discrimination, healthcare access, 
exploitation within the migration employment industry, 
and governance  [5]. These findings suggest that the 
health of Indonesian migrant workers in Hong Kong 
cannot be understood only through individual-level 
factors. Instead, their health and health literacy are 
embedded within broader structural and occupational 
conditions.
Migrants must be included in prevention and control 
strategies at global, national, and local levels to support 
the Sustainable Development Goals for Universal 
Health Coverage, the Global Compact for Safe, Orderly, 
and Regular Migration, and World Health Assembly 
Resolution 70.15 on promoting migrant health  [1]. 
Despite growing attention to the relationship between 
population mobility and migrant health, access to reliable 
health information remains a major challenge, especially 
when language, political, social, and employment-
related barriers are involved  [10]. For Indonesian 
migrant workers in Hong Kong, these barriers may affect 
their ability to seek healthcare, understand health risks, 
follow preventive recommendations, and make informed 
health decisions.
The concept of health literacy is increasingly important in 
public health. Health literacy encompasses the ability to 
access, understand, appraise, and use health information 
for disease prevention, health promotion, and quality 
of life improvement. Sørensen et al. [11], define health 
literacy as the ability to comprehend health-related 
information and use it to make decisions concerning 
healthcare, disease prevention, and health promotion. 
Health literacy also enables individuals to manage 

their health-related actions across social, personal, and 
environmental domains and supports more effective 
use of healthcare services  [12]. In other words, health 
literacy is closely associated with health promotion and 
prevention, and it has become increasingly important in 
contemporary society [13].
Low health literacy can have detrimental effects on public 
health. It has been associated with higher mortality, 
increased hospitalization, lower use of preventive health 
services, poor adherence to prescribed medications, 
difficulty communicating with healthcare professionals, 
and poorer knowledge of disease processes and self-
management among people with chronic conditions such 
as diabetes, heart disease, and arthritis  [14-19]. Low 
health literacy is also associated with higher healthcare 
costs, increased inpatient and emergency department 
use, and poorer health outcomes [20, 21]. For Indonesian 
migrant workers in Hong Kong, improving health 
literacy is crucial because they constitute a large migrant 
population with diverse employment roles, significant 
contributions to the labor force, and potential exposure 
to structural health inequities.
Existing evidence from Hong Kong further shows 
that health literacy among migrant domestic workers 
is closely related to health information behavior. 
Oktavianus et al.  [22] examined Indonesian migrant 
domestic workers in Hong Kong during the COVID-19 
pandemic and found that workers acquired, verified, 
shared, and acted upon health information through social 
networks, family members, community organizations, 
media outlets, and digital platforms. The study also 
showed that limited access to credible information in 
workers’ native language, exposure to misinformation, 
and dependence on informal information sources could 
affect preventive behavior. These findings suggest that 
health literacy among Indonesian migrant workers in 
Hong Kong is not only an individual skill, but also a 
socially situated process shaped by language access, 
digital information environments, community networks, 
and trust in information sources.
Despite growing research on health literacy among 
migrants globally, specific evidence on Indonesian 
migrant workers in Hong Kong remains limited. 
Studies from developed countries, including Germany 
and Australia, have shown that ethnic minorities and 
migrants are at higher risk of low health literacy [23, 24]. 
However, these findings may not be directly transferable 
to the socio-cultural, occupational, and migration 
contexts of Indonesian migrant workers in Hong Kong. 
Studies by Cheong et al. [25] and Kosiyaporn et al. [26] 
further underscore the importance of cultural, linguistic, 
and socioeconomic factors in shaping health literacy 
among migrant workers. However, these studies have 
focused primarily on other migrant populations, such as 
Filipino domestic workers in Macao or general migrant 
health workers in Thailand, with limited emphasis on 
Indonesian migrant workers in Hong Kong. 
Moreover, systemic barriers such as discrimination, 
inadequate health insurance, precarious work 
arrangements, and limited access to health-protective 
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resources may contribute to health inequalities among 
migrant workers. Evidence from Indonesian workers 
in other host countries, such as South Korea, points to 
structural inequalities that may also be relevant in Hong 
Kong  [27,  28]. However, detailed studies addressing 
how employment role, educational background, length 
of employment, and migration-related social conditions 
shape the health literacy of Indonesian migrant workers 
in Hong Kong remain scarce. This gap underscores 
the need for context-specific research that positions 
migrant health literacy within the broader framework of 
immigration as a social determinant of health.
To address this gap, the objectives of this study are 
twofold: (1) to evaluate the health literacy levels of 
Indonesian migrant workers in Hong Kong and (2) to 
identify the key factors influencing their health literacy. 
By focusing on this specific socio-cultural, occupational, 
and migration context, this study aims to provide a 
deeper understanding of Indonesian migrant workers as a 
critical yet understudied migrant population. Identifying 
determinants such as employment role, educational 
background, and length of employment may help inform 
targeted interventions to improve health literacy, reduce 
health inequities, and support better health outcomes 
among Indonesian migrant workers in Hong Kong.

Methods

Study Design and Setting
This study employed a quantitative method using a cross-
sectional survey approach. The study aimed to measure 
the health literacy levels of Indonesian Migrant Workers 
(IMWs) in Hong Kong and to identify factors associated 
with their health literacy. Data were collected in late 
January 2024 during activities held at the Indonesian 
Consulate in Hong Kong. Data were collected in late 
January 2024 during community activities held at the 
Indonesian Consulate in Hong Kong. This setting was 
selected because consulate-based activities provided 
access to IMWs who may otherwise be difficult to reach 
due to their work schedules, mobility constraints, and 
employment arrangements.

Participants and recruitment
The target population comprised IMWs residing and 
working in Hong Kong. Participants were recruited using 
convenience sampling during activities at the Indonesian 
Consulate in Hong Kong. This sampling method was 
considered appropriate because IMWs represent a 
relatively hard-to-reach population, and recruitment 
was limited to participants who were accessible during 
the data collection period and willing to complete the 
questionnaire voluntarily.
A total of 62 respondents were included in the final 
analysis. The sample size was determined based on 
the number of eligible participants who completed the 
questionnaire during the study period. Although the 
sample size was relatively small, it was considered 
acceptable for an exploratory cross-sectional study 

involving a migrant worker population with practical 
recruitment constraints. However, due to the limited 
sample size, the findings should be interpreted cautiously, 
particularly for multivariable analysis. The small sample 
size was also acknowledged as a limitation of the study.
A priori power calculation was not conducted before 
data collection because the study was exploratory and 
recruitment depended on participant availability during 
consulate-based activities. Nevertheless, the final sample 
size was considered sufficient to provide preliminary 
evidence regarding the distribution of health literacy 
and its potential associated factors among Indonesian 
migrant workers in Hong Kong.

Eligibility criteria
Participants were included if they met the following 
criteria: they were Indonesian migrant workers currently 
residing and working in Hong Kong, aged 18 years or 
older, able to understand Indonesian, and willing to 
participate in the study. Respondents were excluded if 
they did not provide informed consent, did not complete 
the questionnaire, or submitted incomplete responses for 
the main study variables required for analysis.
Data collection procedures
Data were collected using a structured self-administered 
questionnaire distributed through Google Forms. Before 
completing the questionnaire, participants were provided 
with information about the purpose of the study, the 
voluntary nature of participation, confidentiality of 
responses, and their right to withdraw from the study at 
any time. Participants who agreed to take part proceeded 
to complete the questionnaire.

Variables and Instruments
Sociodemographic Variables

Sociodemographic and employment-related data 
collected in this study included sex, marital status, 
number of children, educational background, occupation, 
insurance ownership, monthly income, and length of 
employment. These variables were used to describe 
the characteristics of the respondents and to examine 
their potential association with health literacy levels. 
Occupational categories included domestic worker, 
elderly homecare worker, babysitter or child caregiver, 
and private employee. Length of employment was 
recorded in months as a continuous variable.

Health Literacy

Health literacy was measured using the 12-item short-
form Health Literacy Survey Questionnaire (HLS-SF12) 
developed by Duong et al.  [29] which was derived 
from the 47-item European Health Literacy Survey 
Questionnaire (HLS-EU-Q47) developed by Sørensen et 
al. [30]. The HLS-SF12 has been validated in the general 
population across six Asian countries and assesses 
individuals’ perceived ability to access, understand, 
appraise, and apply health-related information.
The questionnaire was administered in Indonesian, the 
participants’ native language. Respondents were asked 



HEALTH LITERACY OF INDONESIAN MIGRANT WORKERS

E209

to rate the perceived difficulty of each health-related task 
using a four-point Likert scale: very difficult, difficult, 
easy, and very easy. Higher scores indicated better 
perceived health literacy. The health literacy index was 
standardized to a unified metric ranging from 0 to 50 
using the following formula:

In this formula, the index represents the calculated health 
literacy score, while the mean refers to the average score 
of all completed items for each respondent. The value 1 
represents the minimum possible value of the mean, 3 
represents the range of the mean, and 50 represents the 
maximum value of the standardized metric. Therefore, 
an index score of 0 indicates the lowest level of health 
literacy, while a score of 50 indicates the highest level of 
health literacy.

Statistical Analysis
Data were analyzed using descriptive and inferential 
statistics. Descriptive statistics were used to 
summarize respondents’ sociodemographic and 
employment-related characteristics. Categorical 
variables, including sex, marital status, number 
of children, educational background, insurance 
ownership, occupation, and income, were presented as 
frequencies and percentages. Length of employment 
was treated as a continuous variable and presented as 
mean and standard deviation.
Multiple linear regression analysis was performed 
to identify factors associated with the health literacy 
index among IMWs. The health literacy index score 
was treated as the dependent variable. The independent 
variables included sex, marital status, number of 
children, educational background, insurance ownership, 
monthly income, occupation, and length of employment. 
Categorical variables with more than two categories were 
dummy-coded prior to analysis. Results were reported 
as unstandardized regression coefficients (B), standard 
errors (SE), 95% confidence intervals (CI), and p-values. 
A p-value of less than 0.05 was considered statistically 
significant. All statistical analyses were performed using 
JASP (version 0.97)

Ethical Approval

This study was approved by the Health Research Ethics 
Committee of the Faculty of Medicine and Health 
Sciences, Universitas Muhammadiyah Yogyakarta, 
Indonesia, under approval number 168/EC-KEPK FKIK 
UMY/IV/2024. All participants received information 
about the study before participation and provided 
informed consent electronically before completing 
the questionnaire. Participation was voluntary, and 
respondents could withdraw at any stage before 

submitting their responses. Confidentiality and 
anonymity were maintained throughout the study.

Results

Sociodemographic of Indonesian Migrant 
Workers (IMWs) in Hong Kong
A total of 62 IMWs participated in this study. 
The sociodemographic and employment-related 
characteristics of the respondents are presented in 
Table  I. Overall, most respondents were female, 
married, had one child, and had completed either junior 
or senior high school. Insurance ownership was evenly 
distributed among respondents. Most respondents 
worked as domestic workers, followed by babysitters or 
child caregivers, elderly homecare workers, and private 
employees. The majority of respondents reported a 
monthly income of IDR 5-10 million.

Health Literacy Levels of Indonesian 
Migrant Workers (IMWs) in Hong Kong
The health literacy levels of IMWs are presented in 
Table  II. The mean health literacy index score was 

Tab.  I. Sociodemographic Status of Indonesian Migrant Workers in 
Hong Kong.

Variable Frequency (%)
Length of Employment (in month)
Mean±SD 104.8±73.89
Sex
Female 61 (98)
Male 1 (2)
Marital Status
Single 11 (18)
Married 51 (82)
Number of Children
No children 12 (19.4)
One child 39 (62.9)
Two or more children 11 (17.7)
Educational Background
Primary School 6 (10)
Junior High School 26 (42)
Senior High School 26 (42)
Bachelor 4 (8)
Insurance Ownership
Yes 31 (50)
No 31 (50)
Occupation
Domestic Worker (DW) 47 (76)
Elderly Homecare (EH) 6 (10
Babysitter (BS) 8 (13)
Private Employee (PE) 1 (2)
Income (in Indonesia Rupiah)
≤IDR 5 million 7 (11.3)
IDR 5-10 million 54 (87.1)
IDR 10-20 million 1 (1.6)
Total 62 (100)
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33.9±6.45. Most respondents were categorized as 
having sufficient health literacy, followed by excellent 
and problematic health literacy. No respondent was 
categorized as having inadequate health literacy.

Factors Influencing the Health Literacy 
Index of Indonesian Migrant Workers (IWM)
Linear regression analysis was conducted to examine 
factors associated with the health literacy index among 
IMWs. The independent variables included in the model 
were insurance ownership, length of employment, 
marital status, number of children, educational 
background, income, and occupation. The overall linear 
regression model did not reach statistical significance, 
F(13, 47)=1.742, p=0.083. However, in the coefficient 
analysis, elderly homecare workers had significantly 
higher health literacy index scores than domestic workers 
as the reference category (B=7.064, SE=2.880, 95% CI: 
1.270 to 12.86, t=2.453, p=0.018). Other occupational 
categories were not significantly associated with the 
health literacy index. Babysitters or child caregivers did 
not differ significantly from domestic workers (B=-0.140, 
SE=2.747, 95% CI: -5.666 to 5.385, t=-0.051, p=0.959). 
Private employees also did not differ significantly from 
domestic workers (B=10.19, SE=6.494, 95% CI: -2.879 
to 23.25, t=1.568, p=0.123). Other variables, including 
insurance ownership, length of employment, marital 

status, number of children, educational background, and 
income, were not significantly associated with the health 
literacy index (Tab. III).

Discussion

Health literacy is a vital component in maintaining health 
and preventing disease, particularly for Indonesian 
Migrant Workers (IMWs). These findings may suggest 
that IMWs in Hong Kong demonstrate a generally 
adequate level of health literacy, with most respondents 
classified as having sufficient health literacy. This is 
broadly consistent with Milanti et al.  [31], who found 
that migrant domestic workers (MDWs) in Hong 
Kong exhibited good levels of eHealth literacy during 
the COVID-19 pandemic, partly attributed to their 
engagement with social media for health information. 
These observations are also meaningful in light of 
broader evidence linking health literacy to health 
outcomes. Mo et al.  [32] found that inadequate health 
literacy was associated with worse mental health 
outcomes among vulnerable populations, including 
higher rates of depression and anxiety. While the present 
study did not measure health outcomes directly, the 
relatively sufficient health literacy levels observed among 
IMWs may warrant further investigation into whether 
these levels are associated with better health-seeking 
behaviors and well-being in this population. However, 
these observations should be interpreted cautiously 
given the small sample size and cross-sectional design 
of the present study, which substantially constrain the 
strength of conclusions that can be drawn. One possible 
explanation for the relatively favorable health literacy 
levels observed is that IMWs in Hong Kong may benefit 
from a comparatively supportive peer and community 
environment relative to migrant workers in other host 

Tab. II. Health Literacy Scores of IWMs in Hong Kong.

HL Index Category Frequency (%) Mean±SD
Inadequate 0 (0) 0±0
Problematic 5 (8) 21.94±3.01
Sufficient 45 (72.6) 32.47±2.49
Excellent 12 (19.4) 44.44±2.78
Total 62 (100.0) 33.9±6.45

Tab. III. Factors Influencing the Health Literacy of IWM .

Variable B SE 95% CI t p-value
Intercept 33.62 3.711 26.15 to 41.08 9.059 <0.001
Insurance ownership: yes 0.141 1.754 -3.388 to 3.670 0.080 0.936
Length of employment 0.017 0.013 -0.009 to 0.043 1.304 0.199
Marital status: not married 2.838 2.490 -2.171 to 7.847 1.140 0.260
Number of children: one child -1.129 2.556 -6.271 to 4.014 -0.441 0.661
Number of children: two or more children 2.448 2.855 -3.296 to 8.192 0.857 0.396
Educational background: junior high 
school

3.576 3.101 -2.662 to 9.814 1.153 0.255

Educational background: senior high 
school

-0.024 3.065 -6.190 to 6.141 -0.008 0.994

Educational background: bachelor’s 
degree

5.230 4.052 -2.921 to 13.38 1.291 0.203

Income: IDR 5–10 million -5.019 2.980 -11.01 to 0.976 -1.684 0.099
Income: IDR 10–20 million -7.177 7.170 -21.60 to 7.247 -1.001 0.322
Occupation: babysitter/child caregiver -0.140 2.747 -5.666 to 5.385 -0.051 0.959
Occupation: elderly homecare worker 7.064 2.880 1.270 to 12.86 2.453 0.018
Occupation: private employee 10.19 6.494 -2.879 to 23.25 1.568 0.123

B: unstandardized regression coefficient; SE: standard error; CI: confidence interval. The reference categories were no insurance ownership, married, no 
children, primary school education, income ≤IDR 5 million, and domestic worker. The dependent variable was the health literacy index.
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countries, though this interpretation remains speculative 
and warrants verification in larger, more representative 
samples.
Rather than reflecting individual capability alone, it 
is likely that the health literacy patterns observed here 
are shaped by structural and social factors particular to 
the Hong Kong context. IMWs heavily rely on close-
knit ethnic community networks for both emotional 
and informational support [33]. It is plausible that these 
networks facilitate the sharing of health information, 
particularly through digital platforms such as WhatsApp 
and Facebook groups. Anggaunitakiranantika  [33] 
highlights how these workers utilize community groups to 
access a range of resources, including health information, 
emphasizing the centrality of community in navigating 
the challenges of living and working in a foreign 
country. Ethnic media and community organizations 
further strengthen this support by disseminating vital 
health information, and during crises such as pandemics, 
Bernadas et al [34] note that these organizations act as 
critical intermediaries, ensuring migrant workers receive 
accurate and timely information from government and 
health authorities. Critically, however, Oktavianus et 
al. [22] found that while MDWs in Hong Kong actively 
sought health information through social networks during 
the COVID-19 pandemic, this behavior produced both 
adaptive and maladaptive outcomes, the latter including 
reliance on unverified content and culturally rooted 
misconceptions. Ho and Smith [35] similarly cautioned 
that foreign domestic workers’ reliance on informal 
networks during disease outbreaks may reinforce 
health misinformation if not supplemented by credible, 
culturally sensitive institutional communication. This 
important nuance suggests that community-mediated 
health information does not automatically translate into 
improved health literacy, and the quality and accuracy of 
peer-shared content warrants careful scrutiny in future 
research.
The widespread use of smartphones among IMWs has 
transformed how they communicate and access essential 
resources. Smartphones facilitate not only staying in 
touch with family but also accessing vital services such 
as health, education, and banking [36], and may provide 
a convenient platform for evaluating and utilizing health 
information. Garner et al. [37] demonstrated that mobile 
health applications can meaningfully improve health 
literacy related to hypertension and diabetes among 
Asian migrant workers in Hong Kong, suggesting that 
technology-based interventions hold real potential for 
this population. However, digital access alone does 
not guarantee meaningful health literacy gains. Zhang 
et al.  [38] demonstrated that health literacy influences 
health behaviors through multiple pathways, with 
effects further moderated by gender, suggesting that 
future studies on IMWs would benefit from adopting 
multidimensional health literacy instruments capable of 
distinguishing between functional, communicative, and 
critical dimensions of health literacy, rather than relying 
solely on a composite index as in the present study. 
The capacity to critically appraise health information 

is further mediated by language proficiency in the host 
country’s language and digital literacy skills, factors not 
captured in the present study and likely representing 
important confounders. Jia  [39] found that language 
barriers significantly constrain migrants’ access to health 
information and healthcare services, particularly for 
those with lower education levels, arguing that language-
discordant health systems generate inequalities that are 
structurally produced rather than individually determined. 
This points to a broader theoretical concern: consistent 
with the social determinants of health framework, health 
literacy among migrant workers cannot be understood 
purely through the lens of individual attributes, but 
must be situated within the structural conditions in 
which workers live and work, including employment 
arrangements, legal protections, institutional access to 
healthcare, and the degree of social inclusion afforded 
in the host society [40, 41]. The largely non-significant 
associations between individual-level sociodemographic 
variables and health literacy scores in this study may 
reflect the overarching influence of these structural 
determinants, which individual-level instruments are 
typically ill-equipped to capture.
Occupation emerged as the only statistically significant 
predictor of health literacy in this study, with elderly 
homecare workers demonstrating higher scores compared 
to domestic workers as the reference group. One possible 
explanation is that homecare roles involve more frequent 
and direct exposure to healthcare environments, medical 
terminology, and interactions with health professionals, 
which may cumulatively enhance workers’ capacity 
to access, understand, and critically evaluate health-
related information. This is broadly consistent with 
prior research linking occupational context to health 
knowledge across different settings  [42–45], and with 
Güner and Ekmekci  [46] who reported better health 
literacy outcomes among workers in healthcare-adjacent 
roles. Li et al. [47] further demonstrated that occupational 
type and employment conditions are among the key 
factors shaping healthcare utilization among migrant 
older adults, reinforcing the view that the nature of one’s 
work environment plays a structurally important role in 
determining health literacy and health-seeking behavior. 
However, this finding should be interpreted with 
considerable caution.  This may be because the overall 
regression model was not statistically significant, the 
elderly homecare subsample was very small (n=6), and 
the result may be partially confounded by unmeasured 
variables such as language proficiency, length of stay 
in Hong Kong, and the degree of autonomy afforded by 
different occupational roles. Liu et al. [40] demonstrated 
that among migrants in Hong Kong, socioeconomic 
disadvantage and limited language proficiency jointly 
constrain healthcare utilization, factors that likely interact 
with occupational type in ways this study’s sample size 
could not adequately disentangle. Replication in larger 
and more diverse samples is therefore necessary before 
firm conclusions regarding the role of occupation in 
shaping health literacy among IMWs can be drawn.
The absence of significant associations between 
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health literacy and variables such as educational 
background, insurance ownership, income, and length 
of employment may suggest that, for this population, 
individual sociodemographic characteristics are less 
determinative than structural and contextual factors. 
This finding could partly be explained by the relatively 
homogeneous sociodemographic profile of the sample, 
which may have limited the variance needed to detect 
associations. Notably, the non-significant association 
between insurance ownership and health literacy may 
reflect the possibility that formal insurance coverage 
alone does not guarantee meaningful engagement 
with health information, particularly when broader 
structural barriers, such as language-discordant 
services, limited rest time, and restricted autonomy, 
remain unaddressed  [40,41]. Novrinda and Han  [48] 
similarly found that health insurance alone was 
insufficient to eliminate health inequalities among 
Indonesian migrant workers, with discrimination and 
socioeconomic marginalization remaining significant 
barriers to equitable health outcomes. From a broader 
policy perspective, this challenges approaches that 
focus narrowly on individual-level health education 
without addressing systemic barriers. Wong et al. [41] 
proposed a comprehensive health service model for 
migrants in Hong Kong that integrates culturally 
sensitive care, language support, and community health 
engagement, arguing that fragmented, individually 
focused approaches are insufficient for populations 
navigating structural disadvantage. Wang et al.  [49] 
further found that social integration, including 
participation in community activities and engagement 
with health records, was positively associated with 
primary healthcare utilization among migrants, 
suggesting that improving health literacy outcomes 
may require fostering broader social inclusion rather 
than delivering standalone educational content. 
Employment conditions, including long working 
hours, restricted rest day entitlements, and employer 
control over daily routines, may substantially limit 
the time and opportunity IMWs have to engage with 
health resources, regardless of their underlying 
literacy capacity. Addressing such multi-layered 
barriers requires comprehensive, systemic strategies, 
Mancuso [50] proposed a model for overcoming health 
literacy barriers that integrates cultural competence, 
patient-centered communication, and institutional-level 
reform, emphasizing that sustainable improvements in 
health literacy cannot be achieved through education 
alone but require coordinated action across health 
systems, community organizations, and policymakers. 
Workers in roles associated with lower health literacy, 
such as domestic helpers and babysitters, would likely 
benefit from targeted support informed by this model. 
Silitonga et al.  [51] demonstrated that structured, 
culturally tailored health education programs can 
produce meaningful improvements in knowledge 
among Indonesian women migrant workers, offering 
a promising evidence base that could be adapted and 
scaled for health literacy promotion more broadly.

Strengths and Limitations
This study contributes to the limited but growing 
body of evidence on health literacy among Indonesian 
migrant workers in Hong Kong, a population that 
remains underrepresented in health research despite its 
considerable size and vulnerability. The use of a validated 
health literacy instrument provides a standardized basis 
for comparison with other populations and settings, 
strengthening the interpretability of findings.
However, several limitations must be acknowledged. 
First, the relatively small sample size (n=62) limits 
the statistical power of the analysis and reduces the 
generalizability of findings. The non-significance of the 
overall regression model may in part reflect insufficient 
power to detect modest but meaningful associations. 
Second, recruitment through community networks and 
convenience sampling may have introduced selection 
bias, as individuals who were more socially connected 
and digitally active may have been overrepresented. 
Consequently, health literacy levels in the broader 
population of Indonesian migrant workers may differ 
from those observed in this study. Third, the reliance on 
self-reported data may be affected by social desirability 
bias and recall inaccuracies, potentially leading to 
overestimation of health literacy scores. Fourth, the 
single geographic setting limits the transferability of 
the findings to Indonesian migrant workers in other host 
countries with different healthcare systems, regulatory 
environments, and levels of community support. Fifth, 
the cross-sectional design precludes causal inference 
regarding the relationships between sociodemographic 
or occupational factors and health literacy outcomes. 
Longitudinal studies are therefore needed to examine 
how health literacy develops over time among 
migrant workers. Finally, several important potential 
confounders were not assessed, including Cantonese 
or English language proficiency, length of stay in Hong 
Kong, degree of social integration, and quality of pre-
migration education. As Gao et al.  [52] and Jia  [39] 
have shown, these factors may meaningfully influence 
health outcomes and healthcare access among migrant 
populations. Therefore, their omission should be 
considered an important limitation that future research 
should address.

Conclusion

This study provides preliminary evidence on health 
literacy among Indonesian migrant workers in Hong 
Kong and highlights the relevance of occupational 
context in shaping workers’ ability to access, 
understand, appraise, and apply health information. Most 
respondents demonstrated sufficient health literacy, and 
no participants were categorized as having inadequate 
health literacy. However, the presence of a minority 
with problematic health literacy indicates that important 
gaps remain and that the overall findings should not be 
interpreted as uniformly positive.
Occupation emerged as the only statistically significant 
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predictor of health literacy, with elderly homecare 
workers reporting higher scores than domestic workers. 
This finding suggests that workers whose roles involve 
greater exposure to caregiving tasks, health-related 
communication, and interactions with healthcare 
environments may develop stronger health literacy 
than those in more general domestic work roles. At 
the same time, the absence of significant associations 
with education, income, insurance ownership, and 
length of employment suggests that health literacy 
among Indonesian migrant workers may not be 
determined solely by individual characteristics. Rather, 
it is likely shaped by broader social and structural 
factors, including employment conditions, language 
accessibility, healthcare navigation, and community-
based information networks.
These findings have several implications for policy and 
practice. Health literacy interventions for Indonesian 
migrant workers should be occupationally targeted, 
particularly for domestic workers and babysitters who 
may have fewer opportunities for direct exposure to 
health-related information. Consular services, migrant 
worker organizations, healthcare providers, and 
employers should collaborate to provide Indonesian-
language, culturally appropriate, and easily accessible 
health information. Health literacy promotion could 
also be integrated into pre-departure training, in-
service migrant worker education, community outreach 
programs, and peer-based support networks. In addition, 
improving health literacy requires attention to structural 
barriers, including limited rest days, long working hours, 
language barriers, and difficulties navigating the host-
country healthcare system.
The findings should be interpreted in light of the 
study’s limitations, including the small sample size, 
non-probability sampling, reliance on self-reported 
data, single-country setting, cross-sectional design, 
and unmeasured confounders. Future research should 
involve larger and more representative samples, 
include longitudinal or mixed-methods designs, and 
examine additional determinants such as language 
proficiency, digital health literacy, social integration, 
employer support, and healthcare-seeking experiences. 
Comparative studies across different host countries 
would also help clarify how migration contexts and 
healthcare systems shape health literacy among 
Indonesian migrant workers.
In conclusion, this study suggests that health literacy 
among Indonesian migrant workers is not merely an 
individual attribute but a socially and occupationally 
shaped capability. Addressing health literacy gaps in this 
population requires both targeted education and broader 
structural support to ensure that migrant workers 
can access, understand, and use health information 
effectively.
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Background. Smoking habits remain prevalent even among com‑
petitive athletes, despite their well-documented negative impact 
on cardiovascular health and athletic performance.
Aim. To assess the prevalence of tobacco use among competitive 
athletes in a southern Italian region and explore its association 
with demographic characteristics, sport type, and cardiovascular 
risk factors.
Materials and methods. A cross-sectional survey was conducted 
among 1,348 athletes residing in the Salento peninsula (Southern 
Italy), with a mean age of 38.8±13.9 years. A structured ques‑
tionnaire collected information on sporting activity, tobacco use, 
electronic nicotine delivery systems (ENDS), and cardiovascular 
risk factors.
Results. Overall, 24.4% of athletes reported smoking. Smok‑
ing prevalence was significantly higher among athletes with at 
least one cardiovascular risk factor compared with those without 
(31.2% vs. 22.1%, p=0.01). Strength athletes showed a higher 
prevalence of smoking than endurance athletes (31.9% vs. 17.1%, 
p=0.001), and athletes participating in team sports smoked more 

frequently than those in individual sports (34.0% vs. 19.7%, 
p<0.01). Smoking was more prevalent among older athletes than 
younger athletes (25.9% vs. 21.6%, p=0.023). ENDS were used 
by 10.3% of athletes; among ENDS users, a higher proportion 
were younger athletes (65% vs. 39%, p=0.001) and women (55% 
vs. 43%, p=0.02). Consistent with these findings, multivariable 
analysis showed that smoking was independently associated with 
the presence of ≥1 cardiovascular risk factor (OR 2.46), partici‑
pation in team sports (OR 1.79), and older age (>35 years: OR 
1.54), while endurance athletes (OR 0.62) and elite competitors 
(OR 0.58) exhibited lower odds of smoking.
Conclusion. Tobacco use remains common among competitive 
athletes and appears comparable to estimates from the general 
population. Smoking is more frequent among strength athletes 
and among those with cardiovascular risk factors. ENDS use is 
particularly widespread among younger athletes and women. 
These findings highlight the need for targeted cardiovascular pre‑
vention strategies even within athletic populations. 
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Summary

Introduction

Several studies have reported that the prevalence of 
smoking among young competitive athletes ranges 
between 20% and 25%, with a growing preference for 
electronic nicotine delivery systems (ENDS) [1]. In the 
United States, the National College Health Assessment 
found similar rates of tobacco use among athletic 
and non-athletic college students (27.6% vs. 29.5%). 
Comparable findings were observed in South Africa, 
where smoking prevalence among young athletes and 
non-athletes was 22.2% and 18.6%, respectively  [2]. 
Much lower rates have been reported among Olympic 
athletes, with a prevalence of 11.4% [3]. In Europe, as 
well as in Italy, nearly a quarter of the population (24%) 
are smokers [4]. An observational study of about 60,000 
Italian athletes using a doping survey has shown the 

presence of nicotine in 23% of athletes [5], similar to the 
general population. 
Cigarette smoking is well-known to be linked to an 
increased risk of cardiovascular disease  [6-7], lung 
diseases such as chronic obstructive pulmonary disease 
(COPD)  [8] and cancer  [9]. Beyond its impact on 
morbidity and mortality, smoking negatively affects 
both quality of life and athletic performance. Studies 
on young athletes have shown that nonsmokers exhibit 
significantly better cardiopulmonary function during 
and after exercise compared with smokers  [10, 11]. 
Exposure to passive smoking has also been associated 
with impaired respiratory parameters in young athletic 
populations [12, 13].
The prevalence of smoking is influenced by multiple 
factors, including the marketing strategies of the tobacco 
industry, national awareness campaigns, and the role of 
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local institutions and educational systems [4] Moreover, 
smoking patterns among young people and athletes have 
evolved over time, particularly with the emergence of new 
nicotine delivery systems [20]. In this context, the present 
study aims to assess the prevalence of smoking among 
competitive athletes of all adult age groups in the Salento 
peninsula, a specific geographical area of southern Italy, 
and to explore its distinctive characteristics, including the 
use of traditional cigarettes and ENDS.

Materials and methods

Study design
This cross-sectional observational study was conducted 
at the “Cardiomed” medical and research center in 
Maglie (Lecce), the “MS Plan” medical center in 
Lecce, and the Cardiology Department of “Villa Verde” 
Hospital in Taranto, from March 2024 to March 2025. 
Competitive athletes aged 18 years or older residing 
in the Salento peninsula, a well-defined geographical 
area in southern Italy, were recruited. Participants were 
enrolled during routine medical evaluations required 
for the annual renewal of competitive sports eligibility. 
Only a small number of athletes declined participation, 
resulting in a participation rate close to 100%.
The study was approved by the Regional Ethics 
Committee and conducted in accordance with the 
Declaration of Helsinki, the Belmont Report, and 
International Conference on Harmonisation-Good 
Clinical Practice (ICH-GCP) guidelines. All participants 
provided written informed consent.
Each athlete completed a structured questionnaire 
covering demographic characteristics, medical history, 
type of sport, and smoking habits, including duration of 
use, type of product, and daily consumption. Athletes 
who reported smoking at least once in the previous 30 
days were classified as current smokers [13]. ENDS use 
was classified as exclusive (use of ENDS only) or dual 
(combined use of ENDS and traditional cigarettes), in 
accordance with standard epidemiological definitions.
All demographic, clinical, and anamnestic data were 
entered into a dedicated database. Prevalence analyses and 
subgroup comparisons were then performed. Smoking 
prevalence was evaluated according to sport type: 
strength (e.g., weightlifting, strongman, powerlifting), 
endurance (e.g., cycling, running, swimming, triathlon), 
and mixed strength/endurance (e.g., football, volleyball, 
basketball, tennis, boxing). Only athletes whose sporting 
discipline could be clearly classified as strength or 
endurance, or predominantly characterized by one of 
these two components, were included in the correlation 
analysis. Disciplines with overlapping characteristics 
were excluded from the correlation analysis.
Additional subgroup analyses included individual 
vs. team sports, sex, and competitive level (elite vs. 
amateur). Smoking habits were further characterized by 
type of product used (traditional cigarettes, electronic 
nicotine delivery systems) and quantity consumed to 
ensure alignment with the reported results.

Statistical analysis 
Statistical analyses were performed using IBM SPSS 
Statistics version 30. Descriptive statistics included 
continuous variables, such as age and smoking duration, 
which were summarized with mean and standard 
deviation, while categorical variables, such as sport type, 
sex, and smoking status, were expressed as frequencies 
and percentages.
For bivariate associations, the Pearson chi-square test 
was used to compare smoking prevalence across distinct 
groups, such as athletes with and without cardiovascular 
risk factors, strength vs. endurance athletes, and team 
vs. individual sport athletes. The Student’s t-test was 
applied to compare the mean age between smokers and 
non-smokers. Normality assumptions for continuous 
variables were checked using the Shapiro-Wilk test, and 
Levene’s test for equality of variances was conducted to 
ensure homogeneity of variances between groups. All 
continuous variables met normality assumptions.
A multivariable logistic regression analysis was performed 
to identify independent factors associated with smoking. 
The model included variables such as age group (>35 
vs. 18-35 years), sex (male vs. female), sport type (team 
vs. individual), sport discipline (strength vs. endurance), 
competitive level (elite vs. amateur), and the presence of at 
least one cardiovascular risk factor. The age cut-off of 35 
years was selected because, in many of the sport disciplines 
represented in our cohort, particularly endurance sports 
athletes aged ≥35 years are commonly classified within 
“Master” categories. This threshold therefore provides a 
meaningful and widely used distinction in competitive 
settings and allows for a more intuitive interpretation 
of age-related differences. Odds ratios (ORs) with 95% 
confidence intervals (CIs) were calculated to estimate the 
strength of associations. A two-tailed p-value<0.05 was 
considered statistically significant for all analyses.

Results

Characteristics of the population and type 
of sport
A total of 1,348 athletes participated in the study (Tab. I). 
The mean age was 38.7±13.8 years, with 964 males 
(71.5%) and 384 females (28.5%). The mean age of 
smokers was 39.1±13.7 years, compared with 38.6±13.9 
years among non-smokers, with no statistically 
significant difference between the two groups (p=0.42). 
Athletes were divided into two age groups: younger (18-
35 years, 41.5%, n=560) and older (>35 years, 58.5%, 
n=788).
The prevalence of each sport type is presented in Figure 1. 
Individual sports were more prevalent than team sports 
(62.3%, n=786 vs. 39.4%, n=497). For the analysis by 
sport type, only athletes whose sporting activity could 
be clearly classified as strength or endurance sports 
were included. Among these, 9.2% (n=116) participated 
in strength sports, and 39.7% (n=501) participated in 
endurance sports. 
Among individual sports, running and cycling were 
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the most represented disciplines, while in team sports 
football and volleyball predominated. Overall, running, 
volleyball, football, cycling, and athletics together 
represented approximately 70% of the study population. 
Most athletes had a medium-level competitive profile 
(regional/national competitions), whereas 98 athletes 
(7.2%) were classified as elite or international level. 
Smoking was reported by 324 athletes (24.4%), while 22 
athletes (1.6%) were former smokers and 1,002 (74.0%) 
were never smokers. Among current smokers, 176 
(57%) used traditional cigarettes and 148 (43%) used 
electronic nicotine delivery systems (ENDS). Regarding 
daily cigarette consumption among smokers, 102 (58%) 
reported smoking fewer than 10 cigarettes per day, 60 
(34%) smoked 10-20 cigarettes, and 14 (8%) smoked 
more than 20 cigarettes per day.

Cardiovascular risk profile of the 
population
The prevalence of cardiovascular risk factors in the 
population was as follows: hypertension in 48 athletes 
(3.6%), hypercholesterolemia in 64 athletes (4.7%), 
overweight or obesity in 36 athletes (2.7%), diabetes 
mellitus in 20 athletes (1.5%), a history of atrial 
fibrillation (AF) in 20 athletes (1.5%), and a family 
history of ischemic heart disease (CAD) in 64 athletes 
(4.7%). Overall, 282 athletes (20.9%) had at least one 
cardiovascular risk factor (Tab. I).
Data are presented as n (%) or mean±SD. Cardiovascular 
risk factors, type of sport, team vs. individual sport, and 
smoking habits are shown. Of the 1,348 athletes, 1,261 
were classified into three groups based on the type of 
sport they practiced.

Analysis of smoking habits
Overall, 324 athletes (24.4% of the study population) 
were classified as current smokers, 22 (1.6%) as former 
smokers, and 1,002 (74.0%) as never smokers. ENDS 
were used by 139 athletes, corresponding to 10.3% of 
the total study population and 43% of current smokers. 
Although smoking prevalence was slightly higher among 
men, the difference was not statistically significant (237 
men, 24.5% vs. 87 women, 22.6%; p=0.24). 
On average, athletes started smoking at 16.9±2.9 years 
of age, with a mean smoking duration of 10±7 years. 
Regarding daily consumption, 102 smokers (58%) 
consumed fewer than 10 cigarettes, 60 (34%) smoked 10-
20, and 14 (8%) smoked more than 20 cigarettes per day.

Associations between smoking habits and 
selected variables

Risk factors and smoking habits

When the smoking population was divided according 
to the presence of at least one cardiovascular risk 
factor, athletes with at least one risk factor  showed a 
higher propensity to smoke. Among athletes without 
risk factors, 236/1066 (22.1%) were smokers, whereas 
among those with at least one risk factor, 88/282 (31.2%) 
were smokers. Chi-square tests confirmed that smoking 
prevalence was significantly higher among athletes with 
at least one cardiovascular risk factor compared to those 
without (p=0.01) (Fig. 2).
Bar chart showing the percentage of smokers and non-
smokers in athletes with and without cardiovascular risk 
factors. Smokers are represented by the red portion, and 
non-smokers by the blue portion.

Fig. 1. Distribution of athletes by type of sport (N=1,348).
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Type of sport (strength/endurance) and smoking habits
The analysis focused on the two clearly defined groups, 
strength and endurance athletes. Among athletes 
practicing strength sports, 37 out of 116 (31.9%) 
were current smokers. In endurance sports, smoking 
prevalence was significantly lower, with 85 out of 501 
athletes (17.1%) reporting smoking habits. A comparison 
between the strength and endurance groups revealed a 
significant difference (31.9% vs. 17.1%, p=0.001), with 
strength athletes being more likely to smoke (Fig. 3).
Bar chart comparing the percentage of smokers and non-
smokers in athletes practicing strength sports versus 
endurance sports. Smokers are represented by the red 
portion, and non-smokers by the blue portion.

Type of sport (individual or team) and 
smoking habits
Among athletes participating in team sports, 169 out 

of 497 (34.0%) were smokers, whereas 155 out of 
786 (19.7%) of athletes in individual sports smoked. 
A statistical comparison between the two groups 
(individual vs. team sports) revealed a significant 
difference (p<0.01), with a higher prevalence of smoking 
among athletes who participate in team sports (Fig. 4).
Bar chart comparing the percentage of smokers and non-
smokers in athletes practicing team or individual sports. 
Smokers are represented by the red portion, and non-
smokers by the blue portion.
Differences in relation to age and gender and use of 
ENDS.
When the groups were divided by age (younger athletes, 
18-35 years old, and older athletes, over 35 years old), a 
higher prevalence of smoking was observed in the older 
group: 121 athletes aged 18-35 (21.6%) and 204 athletes 
aged >35 (25.9%), with a statistically significant difference 
(p=0.023). Among smokers, a higher incidence was 

Tab. I. Demographic and clinical characteristics of the study popula-
tion (N=1,348).

Characteristic N (%)
Age, years 38.7±13.8
Age groups
18–35 560 (41.5)
>35 788 (58.5)
Gender
Male 964 (71.5)
Female 384 (28.5)
Cardiovascular risk factors
Hypertension 48 (3.6)
Hypercholesterolemia 64 (4.7)
Overweight/Obesity 36 (2.7)
CAD family history 64 (4.7)
History of AF 20 (1.5)
Diabetes Mellitus 20 (1.5)
Type of sport
Strength 116 (9.2)
Endurance 501 (39.7)
Strength/Endurance 644 (51.1)
Team vs. Individual sport
Team 497 (39.4)
Individual 786 (62.3)
Competitive Level
Amateur 1,263 (92.8%)
Elite 98 (7.2%)
Smoking habit
Smokers 324 (24.4)
Former smokers 22 (1.6)
Never smokers 1002 (74.0)
Tobacco use (among smokers)
Traditional cigarettes 176 (57)
ENDS 148 (43)
Number of cigarettes (among smokers of traditional 
cigarettes)
<10 102 (58)
10-20 60 (34)
>20 14 (8)

Fig. 2. Correlation between smoking habits and cardiovascular 
risk factors.

Fig. 3. Correlation between type of sport and smoking habits.
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observed in men (n=236, 24.5%) than in women (n=88, 
22.9%), although this difference was not statistically 
significant (p=0.248). Among current smokers, ENDS 
use accounted for 43% of cases and was more frequent 
among younger athletes (65% vs. 39%, p=0.001) and 
among women (55% vs. 43%, p = 0.02) (Fig. 5).

Multivariable Logistic Regression Analysis 
of Smoking Habits
To identify factors independently associated with 
current smoking status among competitive athletes, a 
multivariable logistic regression analysis was performed. 
Variables included in the model were: age group (>35 vs. 
18-35 years), sex (male vs. female), type of sport (team 
vs. individual), sport discipline (strength vs. endurance), 
competitive level (elite vs. amateur), and presence of at 
least one cardiovascular risk factor. These variables were 
selected based on their significance in prior bivariate 
analyses (ttests and chisquare tests). 

As shown in Table II, athletes with at least one 
cardiovascular risk factor had significantly greater odds 
of being current smokers compared with those without 
risk factors (OR=2.46, 95%  CI: 1.65-3.67, p<0.001). 
Similarly, participation in team sports was independently 
associated with higher odds of smoking compared 
with individual sports (OR=1.79, 95%  CI: 1.28-2.50, 
p = 0.001). Older age (>35 years) was also a significant 
predictor of smoking (OR=1.54, 95%  CI: 1.11-2.14, 
p=0.01). In contrast, endurance athletes had lower odds 
of smoking compared with strength athletes (OR=0.62, 
95% CI: 0.44-0.87, p=0.006), and elite athletes were less 
likely to be smokers than amateur competitors (OR=0.58, 
95% CI: 0.39-0.86, p=0.007). Sex was not independently 
associated with smoking status (OR  =  1.11, 95%  CI: 
0.80-1.54, p=0.52) (Fig. 6). These results confirm that the 
associations observed in univariate analyses persist when 
adjusting for multiple factors, and they highlight three key 
subgroups of athletes, namely those with cardiovascular 
risk factors, older athletes, and team sport participants, 
who are at an increased likelihood of smoking.

Discussion 

This cross-sectional study found a relatively high 
prevalence of smoking among competitive athletes 
undergoing fitness certification in the Salento peninsula 
over a one-year period. The observed prevalence of 
current smokers (24.4%) aligns closely with estimates 
from the general Italian population [4, 5]. Interestingly, 
the subgroup of elite athletes showed a markedly lower 
prevalence of smoking (10.5%), consistent with data 
reported among Olympic-level competitors  [3]. This 
suggests that higher-level athletes may possess greater 
awareness of the detrimental effects of smoking on 
performance and health or may be subject to stricter 
health monitoring and preventive measures.

Smoking and Type of Sport
Our findings indicate that athletes engaged in 
predominantly strength-based sports exhibited a higher 
prevalence of smoking compared with endurance 
athletes. This difference may reflect the more immediate 
and detrimental effects of smoking on aerobic 
capacity, which is crucial for endurance performance. 
Endurance disciplines require sustained oxygen delivery 
and cardiovascular efficiency, making the negative 

Fig. 4. Distribution of smokers and non-smokers among athletes 
practicing team or individual sports.

Fig. 5. Smoking habits among athletes by age, showing tradi-
tional cigarettes and electronic nicotine delivery systems (ENDS).

Tab. II. Multivariable logistic regression analysis for current smoking 
among competitive athletes.

Variable OR 95% CI p-value
Age >35 vs. 18–35 years 1.54 1.11-2.14 0.010
Male vs. Female 1.11 0.80-1.54 0.520
Team vs. Individual sport 1.79 1.28-2.50 0.001
Endurance vs. Strength sport 0.62 0.44-0.87 0.006
Elite vs. Amateur 0.58 0.39-0.86 0.007
≥1 Cardiovascular risk factor 
vs. None

2.46 1.65-3.67 <0.001
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physiological consequences of smoking more readily 
apparent during training and competition [17].
Furthermore, smoking was more prevalent among athletes 
participating in team sports compared with individual 
sports, a trend supported by previous literature  [18, 
19]. The higher smoking rates in team sports may be 
influenced by social dynamics, including peer emulation, 
shared group behaviors, and the possibility of “masking” 
individual habits within a team setting. Observational 
studies indicate that athletes who participate in team sports 
multiple times per week tend to report higher tobacco use, 
possibly reflecting both social modeling and decreased 
personal accountability for performance outcomes. These 
findings suggest that the social environment inherent 
to team sports, including peer influence and shared 
behavioral norms, may play a relevant role in shaping 
smoking behaviors among athletes.

Age, Gender, and Smoking Patterns
Age at smoking initiation remains a crucial determinant 
of nicotine dependence and subsequent cessation 
success. Individuals who begin smoking before 21 years 
are more prone to develop dependence and less likely 
to quit successfully later in life [20, 21]. In our cohort, 
older athletes (>35 years) exhibited a higher prevalence 
of smoking (25.9%) compared with younger athletes 
(18-35 years: 21.6%), though smoking remained 
common among the younger group. The mean age of 
smoking initiation in our population was relatively early 
(16.9±2.9 years).
Notably, younger athletes were more likely to use 
electronic nicotine delivery systems (ENDS), whereas 

older athletes predominantly smoked traditional 
cigarettes. This pattern highlights the need for targeted 
preventive strategies focusing on youth, aimed at 
delaying initiation and reducing long-term nicotine 
dependence. Historically, male athletes have displayed 
higher smoking prevalence; however, gender differences 
have narrowed over time in many regions [24]. Our study 
confirmed a slightly higher propensity among men, but 
this difference did not reach statistical significance.

Smoking and Cardiovascular Risk Factors
Prior studies suggest that athletes may underestimate the 
importance of maintaining optimal lifestyle behaviors, 
including avoidance of tobacco  [16]. Recent Italian 
research demonstrates that cardiovascular risk factors exist 
even among competitive athletes, including those at elite 
levels [26]. Our data show that athletes with at least one 
cardiovascular risk factor were significantly more likely to 
smoke, indicating a potential misperception of personal risk 
and underestimation of smoking-related cardiovascular 
hazards. These findings underscore the necessity of 
targeted educational efforts for at-risk subgroups.

Multivariable Regression: Independent 
Predictors of Smoking
Multivariable logistic regression allowed us to identify 
factors independently associated with current smoking. 
Athletes with at least one cardiovascular risk factor had 
approximately 2.5 times higher odds of being current 
smokers. Team sport participation and older age were 
also independently associated with increased smoking 
likelihood. Conversely, endurance athletes and elite-

Fig. 6. Forest plot displaying the odds ratios for factors associated with smoking among competitive athletes. Odds Ratio (OR) and 95% 
Confidence intervals (CI) are shown. 
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level competitors exhibited lower odds of smoking. Sex 
was not an independent predictor in the adjusted model.
These regression findings provide nuanced insights beyond 
univariate analyses, pinpointing high-risk subgroups; 
athletes with cardiovascular risk factors, older participants, 
and team sport athletes who may benefit most from 
targeted interventions. The protective role of endurance 
training and elite-level competition suggests that enhanced 
awareness of performance consequences and intensive 
monitoring may effectively reduce smoking prevalence.

Implications for Prevention and Health 
Promotion
The persistence of smoking among competitive athletes, 
especially those with cardiovascular risk factors, 
emphasizes the critical need for tailored educational and 
preventive strategies. Interventions should focus on risk 
communication, highlighting both health and performance-
related consequences. In this context, team-based initiatives, 
age-specific programs, and individualized counseling for 
high-risk athletes may enhance effectiveness. Addressing 
ENDS use among younger athletes is particularly important 
to prevent early nicotine dependence and potential 
progression to traditional tobacco products. In organized 
sports settings, these findings support the implementation 
of targeted preventive strategies, including brief educational 
interventions during routine eligibility evaluations, 
teambased awareness initiatives, and counseling programs 
aimed at younger athletes and those with cardiovascular 
risk factors. Such approaches may help reinforce risk 
perception, promote healthier behaviors, and reduce both 
traditional cigarette use and ENDS consumption within 
athletic environments.

Limitations

Several limitations warrant consideration. First, the 
cross-sectional design precludes causal inference 
between smoking and observed characteristics. Second, 
the sample was predominantly mid-level athletes, with 
elite competitors underrepresented, potentially limiting 
generalizability. Third, ENDS use was categorized 
broadly without differentiation between device types, 
nicotine concentrations, or frequency of use. In addition, 
training volume, weekly exercise intensity, and total 
workload were not quantitatively assessed and could 
not be included as covariates in the statistical analyses. 
Moreover, although the 35-year cut-off is commonly 
used to distinguish Master athletes in several sport 
disciplines, it may not apply uniformly across all sports. 
Therefore, this categorization may not fully capture 
age-related variability in disciplines adopting different 
thresholds. Finally, self-reported smoking behaviors 
may be subject to recall and social desirability bias.

Conclusion

The primary finding of this study is the confirmation 

of a high prevalence of smoking among competitive 
athletes, comparable to the general population. Notably, 
smoking was more common among athletes with existing 
cardiovascular risk factors, underscoring a significant 
gap in risk perception. These results highlight the 
importance of implementing tailored preventive strategies 
within the athletic community. Educational campaigns 
should emphasize both performance- and health-related 
consequences of smoking, employing models adapted to 
athletes’ social and competitive contexts. Interventions 
could include targeted programs for youth, promotion 
of smoke-free team environments, and personalized 
counseling for athletes at higher cardiovascular risk. 
By addressing behavioral and awareness factors, these 
strategies have the potential to reduce tobacco use and 
optimize long-term health and athletic performance.
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Introduction. Childhood lifestyle habits and anthropometric sta‑
tus are markers of future cardiometabolic and musculoskeletal 
risk, but regional data from Bosnia and Herzegovina are lim‑
ited. This study examined associations of excess body weight and 
waist circumference with lifestyle habits and foot posture findings 
among fifth- and seventh-grade schoolchildren from the Mostar 
region.
Methods. This cross-sectional study included 404 pupils attend‑
ing routine school health examinations at the Mostar Health 
Center between September 2024 and May 2025. Data were col‑
lected using a structured questionnaire and standardized anthro‑
pometry. Nutritional status was classified according to WHO 
BMI-for-age criteria. Multivariable regression models assessed 
factors associated with excess body weight, waist circumference, 
and foot posture abnormalities.
Results. Excess body weight was present in 113 of 401 children 

(28.2%). Screen time ≥3 h/day was not associated with excess 
body weight (OR=0.71; 95%  CI: 0.39-1.29; p=0.261) or waist 
circumference (B=-0.89; 95% CI: -3.01 to 1.24; p=0.413). Daily 
breakfast consumption was associated with lower odds of excess 
body weight (OR=0.42; 95%  CI: 0.26-0.69; p=0.001), as was 
female sex (OR=0.45; 95% CI: 0.27-0.73; p=0.002). Fruit con‑
sumption was not significant (p=0.052). Foot posture abnormali‑
ties were associated with low physical activity and urban resi‑
dence, but not with excess body weight or waist circumference.
Conclusions. Excess body weight was common. Breakfast con‑
sumption showed the most consistent favorable association with 
anthropometric status, while foot posture findings were related 
to physical activity and residence. These findings support school 
health strategies addressing nutrition and movement-related 
behaviors.
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Summary

Introduction

Childhood lifestyle habits are important determinants 
of later cardiometabolic health. Physical inactivity, 
excessive recreational screen time, and suboptimal 
dietary patterns may begin early in life and persist 
into adolescence and adulthood. This is clinically 
relevant because school age is a sensitive period for 
the development of daily routines related to movement, 
eating, and sedentary behavior. Data from the World 
Health Organization (WHO) European Childhood 
Obesity Surveillance Initiative (COSI) show substantial 
levels of insufficient physical activity and excessive 
screen time among children aged 6-9 years across 
European countries [1]. These patterns support the need 
to monitor lifestyle habits before adverse anthropometric 
and cardiometabolic consequences become established.
Anthropometric assessment is a central component of 
child health surveillance. Body mass index-for-age is 
widely used to classify nutritional status in school-aged 

children, while waist circumference provides additional 
information on central adiposity  [2]. These indicators 
are not interchangeable because BMI reflects relative 
body mass, whereas waist circumference better captures 
abdominal fat distribution. This distinction is clinically 
relevant because childhood overweight and obesity are 
associated with cardiometabolic risk factors, including 
insulin resistance, dyslipidemia, elevated blood pressure, 
and later obesity-related morbidity  [3]. Therefore, 
studies that examine both BMI-for-age categories and 
waist circumference can provide a more complete 
picture of anthropometric risk in children.
Children’s lifestyle habits are shaped by family, 
socioeconomic, and environmental conditions. Dietary 
routines, physical activity, outdoor play, and screen 
exposure do not depend only on individual choice. They 
are also influenced by parental routines, household 
resources, neighborhood safety, traffic exposure, 
and access to spaces that support active play. Recent 
systematic reviews show that children and adolescents 
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from lower socioeconomic backgrounds are more 
likely to have unfavorable health behaviors, including 
poorer diet quality, lower physical activity, and greater 
sedentary behavior  [4, 5]. Built-environment features 
may further reinforce these inequalities by shaping 
children’s daily opportunities for movement and healthy 
routines. These findings indicate that anthropometric 
risk should be interpreted together with the behavioral 
and environmental context in which children live.
Place-specific monitoring is needed to translate 
behavioral and environmental risks into practical 
prevention. Schools and school health services are 
particularly suitable for this purpose because they reach 
large numbers of children during a critical developmental 
period. Routine school health examinations allow 
standardized monitoring of growth, weight status, 
lifestyle habits, and selected clinical findings. COSI has 
demonstrated the value of standardized school-based 
monitoring of childhood obesity and related behaviors 
across countries [6]. Recent surveillance literature also 
emphasizes that better monitoring of physical activity 
and sedentary behavior can directly inform public health 
priorities and intervention planning  [7]. In settings 
where national surveillance data are limited, school 
health services can provide important regional evidence 
for targeted prevention.
Evidence on lifestyle habits and anthropometric status 
among schoolchildren in Bosnia and Herzegovina 
remains limited. Recent standardized evidence from 
Bosnia and Herzegovina includes a pilot implementation 
of the COSI methodology in the Republic of 
Srpska, which examined overweight and obesity 
among primary-school children using standardized 
procedures  [8]. Evidence from neighboring Croatia 
has also shown insufficient physical activity and 
unfavorable movement-related behaviors among 
children and adolescents  [9]. However, few studies 
from Bosnia and Herzegovina have jointly examined 
BMI-for-age status, waist circumference, dietary 
habits, recreational screen time, physical activity, 
outdoor play and foot posture abnormalities in primary 
school children. This gap limits the ability to design 
locally relevant school health interventions.
Foot posture abnormalities may represent an additional 
clinical marker in routine child health assessment. 
Excess body weight can increase mechanical loading 
on the feet, while low physical activity may contribute 
to poorer musculoskeletal function and altered foot 
posture. Recent studies and reviews suggest that pediatric 
flatfoot is associated with elevated BMI, insufficient 
physical activity, and urban residence, although 
diagnostic criteria and measurement approaches vary 
across studies  [10,  11]. Foot posture findings are 
therefore relevant in school health examinations because 
anthropometric and musculoskeletal screening often 
occur during the same preventive visit. Examining foot 
posture together with BMI-for-age, waist circumference, 
and lifestyle habits may broaden the understanding of 
child health beyond weight status alone.
To address this gap, this study examined anthropometric 

status, lifestyle habits, and foot posture abnormalities 
among fifth- and seventh-grade schoolchildren from 
the Mostar region. The primary aim was to examine 
the distribution of BMI-for-age categories and to 
assess whether excess body weight was associated with 
recreational screen time, physical activity, outdoor play, 
dietary habits, sex, grade, and urban/rural residence. 
Secondary aims were to analyze waist circumference 
as a continuous anthropometric outcome and to assess 
whether excess body weight and waist circumference 
were associated with foot posture abnormalities. By 
combining anthropometric, behavioral, environmental, 
and clinical foot data, this study provides regional 
evidence from routine school health examinations in 
Bosnia and Herzegovina.

Materials and Methods

Study Design and Setting
This regional cross-sectional study examined 
anthropometric status, lifestyle habits, and foot posture 
findings among fifth- and seventh-grade primary 
schoolchildren from the Mostar region, Bosnia and 
Herzegovina. The study was conducted between 
September 2024 and May 2025 at the Mostar Health 
Center, which provides primary healthcare services for 
the City of Mostar and surrounding settlements.
The study was embedded within routine systematic 
school health examinations conducted as part of the 
preventive school health program in primary care. 
These examinations include anthropometric assessment 
and evaluation of lifestyle-related health factors. 
Because participation was linked to routine preventive 
examinations rather than illness-related visits, the 
sample may be regarded as a regional school-based 
sample rather than a clinical sample. However, it should 
not be interpreted as nationally representative.

Participants
The sampling frame consisted of fifth- and seventh-
grade pupils scheduled for routine systematic school 
health examinations during the study period. Participants 
were recruited consecutively during these examinations. 
All pupils attending the examination and meeting the 
eligibility criteria were invited to participate.
The inclusion criteria were: (1) attendance in the fifth 
or seventh grade of primary school; (2) scheduled 
attendance for a routine systematic school health 
examination during the study period; (3) residence 
in the Mostar Health Center catchment area; and (4) 
written informed consent provided by a parent or legal 
guardian. The exclusion criteria were: (1) absence from 
the scheduled examination; (2) lack of parental or legal 
guardian consent; and (3) incomplete key questionnaire 
or anthropometric data for analyses in which those 
variables were required.
During the study period, 413 pupils were scheduled for 
examination. Nine pupils were absent because of acute 
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illness and did not attend the scheduled visit. The final 
study sample comprised 404 pupils.

Sample size calculation
The minimum required sample size was calculated 
using the single-population proportion formula for 
cross-sectional studies: n=Z²p(1-p)/d². Assuming a 95% 
confidence level, a 5% margin of error, and an expected 
proportion of 50% for the most conservative estimate, 
the minimum sample size was 384 pupils. After allowing 
for possible non-attendance and incomplete data, the 
target sample was increased to approximately 404 
pupils. A total of 413 pupils were scheduled, and 404 
were included in the final sample.
Before analysis, participants were classified according 
to grade level (fifth vs. seventh grade) and place of 
residence (urban vs. rural). Place of residence was 
classified administratively according to the registered 
home address of each pupil. Urban residence was defined 
as residence within the administrative boundaries of 
the City of Mostar, characterized by higher population 
density and developed urban infrastructure. Rural 
residence included surrounding villages and settlements 
outside the urban administrative area, characterized by 
lower population density and predominantly rural land 
use.

Questionnaire and Lifestyle Variables
Data were collected using a structured questionnaire 
administered during routine school health examinations. 
The questionnaire was adapted from established child 
health surveillance items, including items used in 
the World Health Organization Childhood Obesity 
Surveillance Initiative.
Sociodemographic variables included age, sex, grade, 
and place of residence. Dietary variables included 
meal frequency, breakfast consumption, snacking, 
and frequency of intake of selected food groups and 
beverages. Movement-related variables included 
recreational screen time, physical activity outside 
school, and time spent in outdoor play.
The questionnaire was piloted in 30 pupils to assess 
clarity, comprehension, and completion time. Although 
the questionnaire was adapted from established 
surveillance instruments, it was not formally validated 
as an independent standalone instrument in the primary 
school population of Bosnia and Herzegovina. Therefore, 
self-reported behavioral data should be interpreted with 
appropriate caution.
For analysis, selected lifestyle variables were 
dichotomized to identify less favorable behavioral 
patterns and to ensure adequate group sizes for 
multivariable modeling. Recreational screen time was 
recorded as less than 1 hour/day, 1-3 hours/day, 3-5 hours/
day, or more than 5 hours/day, and was dichotomized 
as <3 hours/day versus ≥3 hours/day. Physical activity 
outside school was recorded as less than 1 hour/day, 1-2 
hours/day, or more than 2 hours/day, and low physical 
activity was defined as <1 hour/day. Outdoor play was 
analyzed as <1 hour/day versus ≥1 hour/day.

Dietary variables were analyzed using clinically 
interpretable categories. Daily breakfast consumption 
was defined as eating breakfast every day. Daily fruit 
consumption, daily vegetable consumption, and daily 
sweets consumption were defined according to reported 
daily intake. Frequent fast-food intake was defined as 
consumption several times per week or more. Carbonated 
drink consumption was analyzed as a binary variable 
based on reported intake.

Anthropometric Measurements and 
Nutritional Status
Anthropometric measurements were obtained according 
to standardized procedures for children and adolescents. 
Body weight was measured using a calibrated digital 
scale (Seca 803, Seca GmbH & Co. KG, Hamburg, 
Germany), and body height was measured using a 
portable stadiometer (Seca 213, Seca GmbH & Co. 
KG, Hamburg, Germany). Waist circumference was 
measured using a standard anthropometric technique. 
All measurements were performed during the same 
examination visit by trained healthcare personnel with 
experience in anthropometric assessment.
Body mass index was calculated as weight in kilograms 
divided by height in meters squared. Nutritional status 
was classified using age- and sex-specific World Health 
Organization BMI-for-age growth reference criteria for 
children and adolescents aged 5-19 years. Thinness was 
defined as BMI-for-age z-score <-2 SD, normal weight 
as BMI-for-age z-score ≥-2 SD and ≤+1 SD, overweight 
as BMI-for-age z-score >+1 SD and ≤+2 SD, and obesity 
as BMI-for-age z-score >+2 SD.
For regression analyses, overweight and obesity were 
combined into a single outcome variable, defined 
as excess body weight. Children with thinness and 
normal weight were used as the reference group. 
Waist circumference was analyzed as a continuous 
anthropometric outcome because locally validated waist 
circumference cut-off values were not available for this 
study population.

Foot Posture Assessment
Foot posture was assessed as part of routine clinical 
screening during school health examinations. Initial 
inspection was performed by trained family medicine/
school health physicians, and children with clinically 
relevant suspected abnormalities were referred for 
orthopedic evaluation and further management. For 
analysis, foot posture was dichotomized as no clinically 
relevant abnormality versus positive clinical foot posture 
finding. Because the study was conducted within routine 
school health assessments, foot posture findings were 
interpreted as clinical screening findings rather than 
instrument-based biomechanical measurements.

Study Procedure
Data collection was conducted during routine systematic 
school health examinations at the Mostar Health Center. 
Questionnaire data were obtained through physician-
led interviews using the structured questionnaire. 
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Additional clarification was provided when necessary to 
improve comprehension and response accuracy. When 
needed, parents or legal guardians assisted in clarifying 
behavioral responses.
Questionnaire data were coded and de-identified before 
statistical analysis. Anthropometric measurements and 
foot posture assessments were obtained during the same 
examination visit. All data were analyzed in anonymized 
form.
The study was conducted in accordance with institutional 
and national ethical standards and with the Declaration 
of Helsinki and its later amendments. Ethical approval 
was obtained from the Ethics Committee of the Mostar 
Health Center (Approval No. 705-37-247/24). Written 
informed consent was obtained from all parents or legal 
guardians before participation.

Outcomes
The primary outcome was excess body weight, defined 
as overweight or obesity according to WHO BMI-for-
age criteria. This outcome was selected because the 
revised analysis focused on anthropometric status and 
its association with lifestyle habits.
Secondary outcomes were waist circumference and foot 
posture abnormality. Waist circumference was analyzed 
as a continuous anthropometric measure. Foot posture 
abnormality was analyzed as a binary clinical outcome.
The main explanatory variables were recreational screen 
time, physical activity outside school, outdoor play, 
dietary habits, sex, grade, and urban/rural residence. 
Urban/rural residence and sex were analyzed both as 
descriptive variables and as covariates in multivariable 
models.

Statistical Analysis
Data analysis was performed using IBM SPSS 
Statistics, version 20.0 (SPSS Inc., Chicago, IL, USA). 
The distribution of continuous variables was assessed 
using the Kolmogorov-Smirnov test and inspection 
of descriptive distributional parameters. Continuous 
variables are presented as mean ± standard deviation 
or median and interquartile range, as appropriate. 
Categorical variables are presented as frequencies and 
percentages.
Between-group comparisons were performed according 
to variable type and analytical purpose. Continuous 
variables were compared using the independent-samples 
t test or one-way analysis of variance when comparing 
more than two groups. Non-parametric alternatives were 
considered when distributional assumptions were not 
met. Categorical variables were compared using the 
chi-square test or Fisher’s exact test when expected cell 
counts were small.
BMI-for-age categories were compared across lifestyle, 
dietary, and foot posture variables. For multivariable 
analysis, excess body weight was modeled as a binary 
outcome. Multivariable logistic regression was used to 
examine factors associated with excess body weight. 
The model included recreational screen time ≥3 hours/
day, low physical activity outside school, outdoor play 

<1 hour/day, daily breakfast consumption, daily sweets 
consumption, frequent fast-food intake, daily fruit 
consumption, daily vegetable consumption, carbonated 
drink consumption, sex, grade, and urban/rural 
residence. Results are presented as odds ratios with 95% 
confidence intervals.
Waist circumference was analyzed as a continuous 
outcome using multivariable linear regression. The 
explanatory variables were the same as those used in 
the excess body weight model. Results are presented 
as unstandardized regression coefficients with 95% 
confidence intervals. This model was used to examine 
whether lifestyle and dietary variables were associated 
with waist circumference independently of sex, grade, 
and place of residence.
Two separate multivariable logistic regression models 
were fitted to examine factors associated with foot 
posture abnormality. Model 5A included excess body 
weight as the main anthropometric predictor, while 
Model 5B included waist circumference as the main 
anthropometric predictor. Both models were adjusted 
for low physical activity, sex, grade, and urban/rural 
residence. The two anthropometric indicators were not 
entered simultaneously. Results are presented as odds 
ratios with 95% confidence intervals.
Complete-case analysis was used for each statistical 
model, including only participants with complete data 
for all variables entered into that model. Denominators 
are therefore reported where relevant. A two-sided p 
value of less than 0.05 was considered statistically 
significant.

Results

Participant characteristics
A total of 404 fifth- and seventh-grade primary school 
pupils were included in the study. Of the total sample, 193 
were boys (47.5%) and 211 were girls (52.5%). A total 
of 176 pupils (43.6%) attended the fifth grade, while 228 
pupils (56.4%) attended the seventh grade. According to 
place of residence, 269 pupils (66.6%) lived in an urban 
area and 135 pupils (33.4%) in a rural area.
The mean body weight was 45.55±11.21 kg, the mean 
body height was 154.09±10.22 cm, the mean waist 
circumference was 64.63±8.92 cm, and the mean BMI 
was 18.96±3.59 kg/m² among participants with valid 
BMI data. The WHO BMI-for-age z-score could be 
calculated for 401 children. Three records were excluded 
from BMI-for-age z-score analysis because of invalid or 
missing age or anthropometric data; all three excluded 
records were from girls.
Boys had significantly higher waist circumference and 
BMI-for-age z-scores than girls, whereas body weight, 
body height, and BMI values did not differ significantly 
by sex (Tab. I).

BMI-for-age categories and lifestyle habits
According to WHO BMI-for-age classification, thinness 
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was identified in 14 children (3.5%), normal weight 
in 274 children (68.3%), overweight in 70 children 
(17.5%), and obesity in 43 children (10.7%). Overweight 
and obesity combined, defined as excess body weight, 
were present in 113 of 401 children (28.2%).
No statistically significant difference in recreational 
screen time was observed across BMI-for-age categories. 
Screen time ≥3 hours/day was reported by 14.3% of 
children with thinness, 25.8% of children with normal 
weight, 24.2% of children with overweight, and 19.0% 
of children with obesity (p=0.631).
Low physical activity (<1 h/day) was numerically more 
frequent among children with overweight and obesity, 
particularly among children with obesity; however, this 
difference was not statistically significant (p=0.083).
Daily breakfast consumption differed significantly 
across BMI-for-age categories (p=0.013). Children 
with overweight and obesity were less likely to eat 
breakfast every day compared with children with normal 
weight. Other analyzed dietary variables did not differ 
significantly across BMI-for-age categories (Tab. II).

Association of lifestyle habits with excess 
body weight
In multivariable logistic regression, screen time ≥3 h/
day was not independently associated with excess body 
weight. Low physical activity and outdoor play <1 h/day 

were also not significantly associated with excess body 
weight after adjustment.
Among the analyzed dietary variables, daily breakfast 
consumption was independently associated with lower 
odds of excess body weight after adjustment for screen 
time, physical activity, outdoor play, dietary variables, 
sex, grade, and place of residence (OR=0.42; 95% CI: 
0.26–0.69; p=0.001).
Daily fruit consumption was not significantly associated 
with excess body weight after adjustment (OR=0.61; 
95% CI: 0.37-1.00; p=0.052). Daily sweets consumption, 
frequent fast-food intake, daily vegetable consumption, 
and carbonated drink consumption were also not 
independently associated with excess body weight. Girls 
had significantly lower odds of excess body weight 
compared with boys (Tab. III).

Waist circumference as a continuous 
anthropometric outcome
Waist circumference was analyzed as a continuous 
anthropometric measure. In the multivariable linear 
regression model, screen time ≥3 h/day was not 
independently associated with waist circumference. Low 
physical activity and outdoor play <1 h/day were also 
not significantly associated with waist circumference.
Daily breakfast consumption was not significantly 
associated with waist circumference after adjustment 

Tab. I. Baseline characteristics of participants by sex.

Variable Total Boys Girls p
Number of participants, n (%) 404 (100.0) 193 (47.5) 211 (52.5) –
Age, years 11.30±1.08 11.25±1.09 11.35±1.06 0.383
Body weight, kg 45.55±11.21 45.78±11.58 45.34±10.88 0.699
Body height, cm 154.09±10.22 153.80±11.20 154.36±9.25 0.587
Waist circumference, cm 64.63±8.92 66.14±9.12 63.24±8.53 0.001
BMI, kg/m² 18.96±3.59 19.17±3.48 18.77±3.69 0.256
BMI-for-age z-score 0.29±1.29 0.46±1.40 0.14±1.18 0.014
Excess body weight, n (%) 113/401 (28.2) 67/193 (34.7) 46/208 (22.1) 0.007

Values are presented as mean ± standard deviation or n (%). BMI=body mass index. Excess body weight was defined as overweight or obesity according 
to WHO BMI-for-age criteria. p values refer to comparisons between boys and girls.

Tab. II. Lifestyle habits and foot posture findings according to BMI-for-age categories.

Variable Thinness Normal weight Overweight Obesity p
Number of children, n (%) 14 (3.5) 274 (68.3) 70 (17.5) 43 (10.7) —
Waist circumference, cm 56.07±3.38 61.22±5.26 70.79±7.46 80.46±9.21 <0.001
BMI-for-age z-score -2.89±1.14 -0.18±0.74 1.47±0.26 2.41±0.33 <0.001
Screen time ≥3 h/day, n (%) 2/14 (14.3) 70/271 (25.8) 16/66 (24.2) 8/42 (19.0) 0.631
Physical activity <1 h/day, n (%) 0/14 (0.0) 44/270 (16.3) 13/66 (19.7) 12/43 (27.9) 0.083
Outdoor play <1 h/day, n (%) 1/14 (7.1) 22/270 (8.1) 7/66 (10.6) 4/43 (9.3) 0.926
Daily breakfast, n (%) 8/13 (61.5) 151/267 (56.6) 25/65 (38.5) 16/42 (38.1) 0.013
Daily fruit consumption, n (%) 5/14 (35.7) 132/270 (48.9) 26/69 (37.7) 14/43 (32.6) 0.097
Daily vegetable consumption, n (%) 3/14 (21.4) 44/270 (16.3) 9/69 (13.0) 6/43 (14.0) 0.828
Daily sweets consumption, n (%) 5/14 (35.7) 120/270 (44.4) 34/69 (49.3) 19/43 (44.2) 0.791
Fast food ≥several times/week, n (%) 4/14 (28.6) 47/270 (17.4) 18/69 (26.1) 5/43 (11.6) 0.165
Carbonated drinks, n (%) 4/14 (28.6) 71/274 (25.9) 14/70 (20.0) 9/43 (20.9) 0.686
Foot posture abnormality, n (%) 1/14 (7.1) 43/270 (15.9) 11/70 (15.7) 11/42 (26.2) 0.283
Values are presented as mean±standard deviation or n (%). BMI=body mass index. p values refer to comparisons across BMI-for-age categories.
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(B=-1.78 cm; 95%  CI: -3.60 to 0.03; p=0.054). Other 
dietary variables were not independently associated 
with waist circumference. Sex and grade were the most 
stable factors associated with waist circumference: girls 
had lower waist circumference, whereas seventh-grade 
pupils had higher waist circumference compared with 
fifth-grade pupils (Tab. IV).

Foot posture abnormality
Foot posture abnormality was recorded in 67 of 398 
children with available data. Foot posture abnormality 
was slightly more frequent among children with excess 
body weight than among children without excess body 
weight, but the difference across BMI-for-age categories 
was not statistically significant.
Two separate logistic regression models were fitted for 
foot posture abnormality to avoid simultaneous inclusion 
of closely related anthropometric indicators. Model 5A 
included excess body weight as the main anthropometric 

predictor, while Model 5B included waist circumference 
as the main anthropometric predictor. Both models were 
adjusted for low physical activity, sex, grade, and urban/
rural residence.
In Model 5A, excess body weight was not independently 
associated with foot posture abnormality. Low physical 
activity and urban residence were independently 
associated with higher odds of foot posture abnormality.
In Model 5B, waist circumference was not independently 
associated with foot posture abnormality. Low physical 
activity and urban residence remained independently 
associated with higher odds of foot posture abnormality 
(Tab. V).

Urban/rural and sex differences
In the additional urban/rural analysis, no significant 
differences were found between rural and urban children 
in BMI-for-age categories, excess body weight, BMI, 
BMI-for-age z-score, or waist circumference. However, 

Tab. III. Multivariable logistic regression for excess body weight.

Predictor OR 95% CI p
Screen time ≥3 h/day 0.71 0.39-1.29 0.261
Physical activity <1 h/day 1.57 0.84-2.94 0.157
Outdoor play <1 h/day 1.03 0.43-2.45 0.952
Daily breakfast 0.42 0.26-0.69 0.001
Daily sweets consumption 1.41 0.86-2.30 0.174
Fast food ≥several times/week 0.97 0.50-1.87 0.930
Daily fruit consumption 0.61 0.37-1.00 0.052
Daily vegetable consumption 0.83 0.42-1.64 0.596
Carbonated drinks 0.57 0.31-1.05 0.073
Girls vs. boys 0.45 0.27-0.73 0.002
7th vs. 5th grade 0.83 0.50-1.36 0.461
Urban vs. rural residence 1.11 0.66-1.88 0.699

Outcome: excess body weight, defined as overweight or obesity according to WHO BMI-for-age criteria. OR=odds ratio; CI=confidence interval. All listed 
predictors were entered simultaneously into the model. Complete-case analysis included 379 participants; number of events=104. Model calibration was 
acceptable (Hosmer-Lemeshow χ²=11.16; df=8; p=0.193). Model discrimination was modest (AUC=0.684).

Tab. IV. Linear regression for waist circumference.

Predictor B 95% CI p

Screen time ≥3 h/day -0.89 -3.01 to 1.24 0.413

Physical activity <1 h/day 0.56 -1.90 to 3.02 0.657

Outdoor play <1 h/day -0.33 -3.61 to 2.96 0.846

Daily breakfast -1.78 -3.60 to 0.03 0.054

Daily sweets consumption 1.35 -0.47 to 3.18 0.145

Fast food ≥several times/week -2.22 -4.63 to 0.19 0.071

Daily fruit consumption -1.41 -3.24 to 0.42 0.131

Daily vegetable consumption -1.82 -4.28 to 0.63 0.145

Carbonated drinks -1.91 -4.07 to 0.25 0.083

Girls vs. boys -3.97 -5.80 to -2.13 <0.001

7th vs. 5th grade 3.53 1.67 to 5.39 <0.001

Urban vs. rural residence -0.21 -2.15 to 1.73 0.832

Outcome: waist circumference in centimeters. B=unstandardized regression coefficient; CI=confidence interval. All listed predictors were entered simul-
taneously into the model. Complete-case analysis included 367 participants. Model fit: R²=0.117; adjusted R²=0.087.
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urban children more frequently had screen time ≥3 h/
day compared with rural children (28.8% vs. 16.8%; 
p=0.009) and more frequently spent less than 1 h/day in 
outdoor play (11.0% vs. 4.6%; p=0.035). Foot posture 
abnormality was also more frequent among urban than 
rural children (19.9% vs. 10.7%; p=0.022).
By sex, boys more frequently had excess body weight 
than girls (34.7% vs. 22.1%; p=0.007). The distribution 
of BMI-for-age categories also differed significantly by 
sex, with overweight and obesity being more frequent 
among boys. Screen time ≥3 h/day, low physical activity, 
and foot posture abnormality did not differ significantly 
between boys and girls.

Discussion

In this regional cross-sectional study of fifth- and seventh-
grade schoolchildren, excess body weight was present in 
more than one quarter of participants. The main findings 
were that recreational screen time was not independently 
associated with excess body weight or waist 
circumference, whereas daily breakfast consumption 
was associated with lower odds of excess body weight. 
Daily fruit consumption showed a similar direction of 
association but did not reach statistical significance after 
adjustment. Girls had lower odds of excess body weight 
than boys. Waist circumference was mainly associated 
with sex and grade, while foot posture abnormalities 
were not independently associated with excess body 
weight or waist circumference. However, low physical 
activity and urban residence were associated with higher 
odds of foot posture abnormality. These findings suggest 
that anthropometric status, lifestyle habits, and clinical 
foot findings should be interpreted as related but distinct 
components of school health surveillance.
The observed prevalence of excess body weight confirms 
that childhood overweight and obesity represent an 
important regional public health issue [12]. In the present 
study, 28.2% of children had overweight or obesity 
according to WHO BMI-for-age criteria. This proportion 
is clinically relevant because childhood overweight and 
obesity are associated with later cardiometabolic risk, 
including insulin resistance, dyslipidemia, elevated blood 

pressure, and persistence of obesity into adolescence  
and adulthood  [13]. Recent COSI-based work also 
confirms that standardized school-based monitoring is 
essential for identifying childhood obesity and related 
behavioral patterns across countries  [6]. Therefore, 
the present results support the value of routine school 
health examinations as a practical regional surveillance 
platform in Bosnia and Herzegovina.
The sex difference in excess body weight deserves 
particular attention. Boys had higher BMI-for-age 
z-scores and a higher prevalence of excess body weight 
than girls, even though BMI values alone did not differ 
significantly by sex. This supports the importance of using 
age- and sex-specific BMI-for-age classification rather 
than interpreting crude BMI values alone in children. 
Sex differences in childhood obesity are commonly 
reported across populations, although their direction and 
magnitude may vary by age, pubertal timing, physical 
activity, diet, and sociocultural context  [14]. In this 
study, the lower odds of excess body weight among 
girls remained significant after adjustment for lifestyle 
variables, grade, and place of residence. This finding 
indicates that sex should be retained as an important 
covariate in regional child health analyses.
Recreational screen time was not independently 
associated with excess body weight in this sample. 
This finding differs from parts of the broader literature, 
where higher screen exposure has often been linked to 
adiposity and less favorable health behaviors in children. 
However, the absence of an independent association in 
the present study may reflect several factors. Screen time 
was self-reported and measured in broad categories, 
total sedentary time was not objectively measured, and 
screen exposure may influence body weight through 
pathways not fully captured here, such as snacking, 
sleep, parental rules, or total energy intake  [15-17]. 
COSI data show substantial levels of excessive screen 
time among European children, and screen-based leisure 
remains a relevant surveillance target  [1]. Thus, the 
present finding should not be interpreted as evidence that 
screen exposure is irrelevant, but rather that it was not 
an independent anthropometric correlate in this specific 
regional dataset after adjustment.
Physical activity showed different patterns depending on 

Tab. V. Logistic regression models for foot posture abnormality.

Predictor Model 5A OR 95% CI p Model 5B OR 95% CI p

Excess body weight 1.33 0.73-2.40 0.347 - - -

Waist circumference - - - 1.02 0.98-1.05 0.316

Physical activity <1 h/day 2.20 1.16-4.18 0.016 2.34 1.23-4.45 0.009

Girls vs. boys 0.90 0.52-1.57 0.719 0.96 0.55-1.67 0.875

7th vs. 5th grade 1.60 0.91-2.80 0.103 1.53 0.86-2.74 0.149

Urban vs. rural residence 2.26 1.17-4.36 0.015 2.25 1.16-4.39 0.017

Outcome: foot posture abnormality. 
OR: odds ratio; CI: confidence interval. Model 5A included excess body weight, physical activity <1 h/day, sex, grade, and urban/rural residence. Model 
5B included waist circumference, physical activity <1 h/day, sex, grade, and urban/rural residence. The two anthropometric indicators were not entered 
simultaneously. Model 5A included 388 participants with complete data; number of events =65; Hosmer-Lemeshow χ²=5.08; df=8; p=0.749; AUC=0.639. 
Model 5B included 376 participants with complete data; number of events =64; Hosmer-Lemeshow χ²=5.29; df=8; p=0.726; AUC=0.641.
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the outcome examined. Low physical activity was not 
independently associated with excess body weight or 
waist circumference, but it was associated with higher 
odds of foot posture abnormality. This supports the view 
that movement-related behaviors should not be reduced 
to a single obesity-related indicator. Physical activity 
may influence musculoskeletal function, postural 
control, lower-limb strength, and foot loading patterns 
even when its association with BMI is weak or not 
statistically significant. Recent surveillance literature 
emphasizes that physical activity and sedentary behavior 
should be monitored as distinct but related domains, 
because each may have different determinants and health 
consequences  [7]. In the present study, low physical 
activity appeared more relevant to foot posture findings 
than to anthropometric outcomes.
Daily breakfast consumption was the most consistent 
dietary correlate of excess body weight in the adjusted 
model. Children who reported eating breakfast every 
day had substantially lower odds of excess body weight 
after adjustment for screen time, physical activity, 
outdoor play, other dietary variables, sex, grade, and 
place of residence. This finding is consistent with a 
recent systematic review and meta-analysis suggesting 
that breakfast skipping is associated with higher odds of 
overweight or obesity in children and adolescents [18]. 
The observed association may reflect broader household 
routines, better overall diet quality, more regular meal 
timing, or lower likelihood of compensatory snacking 
later in the day. Because the study was cross-sectional, 
this association should not be interpreted causally. 
Nevertheless, breakfast habits may represent a simple 
and practical marker for school health counseling.
Daily fruit consumption showed a similar direction of 
association with excess body weight, but it did not reach 
statistical significance after adjustment. This result 
should be interpreted cautiously because fruit intake was 
self-reported, analyzed as a simplified binary variable, 
and had a confidence interval close to 1.00. It may reflect 
a broader pattern of healthier dietary routines rather 
than an isolated protective effect of fruit intake [19]. In 
contrast, daily sweets consumption, frequent fast-food 
intake, daily vegetable consumption, and carbonated 
drink consumption were not independently associated 
with excess body weight. These findings may partly 
reflect measurement limitations, small subgroup sizes, 
social desirability bias, or residual confounding. The 
inverse direction observed for frequent fast-food intake 
in the waist circumference model was not statistically 
significant and should not be interpreted as protective. 
It may reflect reporting bias, reverse behavior change 
among children with higher weight, or residual 
confounding.
Waist circumference provided information that 
complemented BMI-for-age classification  [20]. Waist 
circumference increased across BMI-for-age categories 
and was strongly associated with sex and grade in 
multivariable analysis. However, screen time, physical 
activity, outdoor play, and dietary variables were not 
independently associated with waist circumference 

after adjustment. The linear regression model 
explained a limited proportion of the variance in waist 
circumference, suggesting that important determinants 
were not captured. These may include pubertal 
development, parental adiposity, genetic factors, detailed 
dietary intake, sleep duration, and objectively measured 
physical activity. Because waist circumference reflects 
central adiposity more directly than BMI, future studies 
in this population should consider locally relevant waist 
circumference references or waist-to-height ratio to 
improve cardiometabolic risk stratification [20, 21].
Foot posture abnormalities showed a different pattern 
from anthropometric outcomes. Excess body weight and 
waist circumference were not independently associated 
with foot posture abnormality in the present analysis, 
whereas low physical activity and urban residence were 
consistently associated with higher odds of abnormal 
foot posture. This finding partly differs from recent 
literature suggesting that pediatric flatfoot is often 
associated with elevated BMI and obesity  [22, 23]. 
Several explanations are possible. First, foot posture in 
this study was assessed as a clinical screening finding 
rather than by podoscope, plantar pressure analysis, or 
a validated foot posture index. Second, the outcome 
included broader clinical foot posture abnormalities 
and may not correspond exactly to instrument-defined 
flatfoot. Third, the number of positive foot findings was 
modest, limiting statistical power. These differences in 
case definition and measurement method may explain 
why BMI and waist circumference were not significant 
predictors in this sample.
The association between urban residence and foot 
posture abnormality is clinically interesting but should 
be interpreted cautiously. Urban residence remained 
associated with higher odds of foot posture abnormality 
even after adjustment for physical activity, sex, grade, 
and anthropometric indicators. Recent pediatric flatfoot 
research has also reported higher prevalence among 
urban children and associations with insufficient physical 
activity, although mechanisms remain uncertain  [24]. 
Possible explanations include differences in habitual 
movement, footwear patterns, surfaces used for play, 
access to outdoor activity, or referral and detection 
patterns during clinical screening  [24]. Because these 
contextual variables were not directly measured, urban 
residence should be interpreted as a contextual marker 
rather than a causal factor.
The public health implications of these findings are 
practical for school health services. Routine school 
health examinations can identify not only excess body 
weight, but also behavioral and clinical patterns that 
may require counseling or follow-up. The results suggest 
that school health strategies should address regular 
meal routines, physical activity, and opportunities for 
active play, while also recognizing that anthropometric 
and musculoskeletal findings may have different 
correlates  [25, 26]. This is consistent with the broader 
role of school-based surveillance systems, which 
provide standardized, repeated, and locally actionable 
information for child health planning [6, 7]. In Bosnia 
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and Herzegovina, where standardized regional data 
remain limited, routine school health services may be an 
important foundation for future surveillance.
Several limitations should be considered when 
interpreting these findings. First, the cross-sectional 
design precludes conclusions about temporal direction 
or causality. Second, lifestyle and dietary variables were 
self-reported during physician-led interviews and may 
be affected by recall bias and social desirability bias. 
Third, the questionnaire was adapted from established 
surveillance items but was not formally validated as a 
standalone instrument in the primary school population 
of Bosnia and Herzegovina. Fourth, physical activity and 
screen time were assessed using categorical self-report 
rather than accelerometry or digital tracking. These 
limitations may have reduced precision and weakened 
the ability to detect associations between lifestyle 
behaviors and anthropometric outcomes.
Additional methodological limitations relate to 
anthropometric classification, missing data, and model 
performance. BMI-for-age classification requires 
accurate age and sex information; three records could 
not be classified because of invalid or missing age or 
anthropometric data, and minor misclassification around 
category thresholds cannot be fully excluded. Missing 
data were handled using complete-case analysis, which 
may introduce selection bias if excluded records differed 
systematically from included records. The logistic 
regression models showed acceptable calibration but 
modest discrimination, and the waist circumference 
model explained a limited proportion of variance. These 
findings indicate that unmeasured factors, including 
socioeconomic status, parental BMI, pubertal stage, 
sleep duration, total energy intake, and objectively 
measured activity, may be important determinants of 
child anthropometric status and foot posture.
The foot posture assessment also has specific limitations. 
Foot posture abnormality was based on clinical screening 
during routine school health examination rather 
than instrument-based biomechanical measurement. 
Therefore, the outcome should be interpreted as a 
clinical screening finding, not as a definitive diagnosis 
of flatfoot or another specific structural foot disorder. 
Differences in examiner judgment and the absence of 
standardized foot posture indices may have introduced 
classification variability. Future studies should consider 
using podoscopic assessment, plantar pressure analysis, 
or validated foot posture indices to better characterize 
pediatric foot posture in relation to BMI, waist 
circumference, and physical activity [10, 11, 24].
Despite these limitations, the study has several 
strengths. It included a regional school-based sample 
embedded in routine preventive health care, reducing 
the likelihood that the sample reflected only children 
seeking care for illness. The study also combined BMI-
for-age categories, waist circumference, dietary habits, 
screen time, physical activity, outdoor play, and foot 
posture findings in the same analytical framework. 
This integrated approach is relevant for primary care 
and school health practice because it reflects the type 

of multidimensional assessment that can realistically 
be performed during routine preventive examinations. 
The findings therefore provide useful regional evidence 
for school health planning in the Mostar area and may 
inform future standardized surveillance efforts in Bosnia 
and Herzegovina.

Conclusion

In this regional sample of fifth- and seventh-grade 
schoolchildren, excess body weight was present in more 
than one quarter of participants. Recreational screen 
time was not independently associated with excess body 
weight or waist circumference, whereas daily breakfast 
consumption was associated with lower odds of excess 
body weight. Daily fruit consumption showed a similar 
direction of association but did not reach statistical 
significance after adjustment. Foot posture abnormalities 
were not independently associated with excess body 
weight or waist circumference, but were associated 
with low physical activity and urban residence. These 
findings support school health strategies that combine 
anthropometric monitoring, counseling on regular 
dietary routines, promotion of physical activity, and 
clinical screening for musculoskeletal findings during 
routine preventive examinations.
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Dear Editor,
Handwashing with soap and water is a well-established 
and effective measure for reducing the transmission of 
potentially pathogenic microorganisms [1]. According 
to the CDC’s Guideline for Hand Hygiene in Health-
Care Settings, washing with plain or antibacterial soap 
is preferred over alcohol-based hand rubs when hands 
are visibly soiled, contaminated with proteinaceous 
material, blood, or other body fluids, after toilet use, or 
following contact with patients suspected or confirmed 
to have Clostridioides difficile [2].
Plain soaps are detergents that lack antimicrobial agents, 
although they may contain preservatives, whereas 
antimicrobial soaps incorporate specific antiseptic 
compounds. Notably, all types of soap, including those 
with antimicrobial properties, may become contaminated 
with bacteria, thereby posing a recognized risk to health, 
particularly in healthcare settings [3]. A 2023 systematic 
review on bacterial contamination of antiseptics (AS), 
disinfectants (DI), and hand hygiene (HH) products 
reported that since 1977, in healthcare settings in low- 
and middle-income countries, liquid soap accounted for 
31% (4/13) of documented outbreaks and 18.4% (12/65) 
of contaminated products identified across 25 cross-
sectional studies [4]. Comparable analyses from high-
income countries over the past 70 years identified soap 
contamination in 16% (11/68) of outbreaks and 39% 
(13/33) of cross-sectional surveys [5]. 
Gram-negative bacteria represent the principal 
contaminants of soap, comprising more than 90% of reported 
isolates. Within this group, non-fermentative species 
predominate, particularly Pseudomonas aeruginosa and 
Burkholderia cepacia, while Acinetobacter baumannii, 
Chryseobacterium indologenes, and Achromobacter 
xylosoxidans are less frequently identified. Among 
the Enterobacterales, Klebsiella oxytoca and Serratia 
marcescens are most commonly reported, followed by 
Enterobacter cloacae, Escherichia coli, and Citrobacter 
freundii. In contrast, Gram-positive organisms are 
infrequently implicated (<10%), with Gram-positive 
bacilli predominating, followed by coagulase-negative 
staphylococci and Staphylococcus aureus [4-6]. Yeast 
contamination, while exceedingly rare compared with 
bacterial contamination, has been reported only in soap, 
with no evidence in other hand hygiene products or 
disinfectants  [4]. A plausible explanation is the limited 

antifungal efficacy of quaternary ammonium compounds 
(QUATs), commonly used in antimicrobial soaps, against 
Candida spp., including Candida auris [7].
In literature common risks factors associated with soap 
contamination were related to bacterial characteristics, 
preparation, containers, and handling practices. These 
included natural resistance of bacteria (Burkholderia 
cepacia, Pseudomonas aeruginosa are intrinsically 
resistant to QUATs, chlorhexidine), use of non-sterile or 
contaminated water, incorrect dilution, and preparation 
in unsuitable environments. Issues related to Container 
and dispenser involved reuse or improper reprocessing, 
and biofilm formation. Risky practices mainly included 
topping up of containers and extended use beyond expiry 
[4, 5]. The contamination of soap can be either intrinsic; 
present at the time of manufacture or extrinsic, arising 
during handling, storage or in use [5]. 
In March 2026, we incidentally identified intrinsic 
contamination of Enterobacter cloacae in liquid 
antibacterial soap available in our hospital as part of an 
outbreak investigation in neonatal ICU due to another 
micro-organism. No healthcare-associated infections 
or outbreaks due to E. cloacae was reported during 
that period. Immediate administrative and operational 
measures were implemented to mitigate risk, and the 
manufacturer was notified to initiate the product recall.
Leveraging this finding, the following recommendations 
for hand soap use in the healthcare settings are proposed 
to guide stakeholders from purchase to protection, 
ensuring soap quality to reduce infection risks.

A. Selection of soap

1.	 Liquid soaps are preferred over bar soaps in 
healthcare settings, as bar soaps have 4-to-20-fold 
higher propensity to get contaminated in comparison 
to liquid formulation. Notably, high-income countries 
have phased out the use of bar soaps in hospitals 
since the 1980s [8]. 

2.	 The selection of antimicrobial over plain soap is 
not specified in either WHO or CDC guidelines; 
however, few earlier studies have indicated that 
antimicrobial soaps may be more effective than 
plain soap [1, 2, 9, 10]. However, while selecting 
antimicrobial soaps, it is essential to ensure that they 
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contain effective concentrations of antiseptic agents. 
According to WHO, appropriate concentrations are: 
0.5-4% chlorhexidine, 0.5-4% chloroxylenol, 0.5-
10% iodophors, 0.1-2% triclosan, and QUATs (0.5-
0.55% benzalkonium chloride, 0.5-2% cetrimide) [1]. 
Notably, triclosan has been banned by the US FDA 
since 2016 due to safety and efficacy concerns [11]. 

3.	 It is suggested to procure ready-to-use soap solutions 
rather concentrated form and then diluting in house. 
Dilution of liquid soap at any level is strongly 
discouraged as over dilution leads to decreased 
efficacy and also contamination from non-sterile 
tap water is a frequent factor resulting in extrinsic 
contamination [12]. 

B. Procurement of the product

1.	 To minimize the risk of intrinsic contamination, 
soaps should be sourced from area-specific, reputable 
manufacturers with stringent quality control, avoiding 
products from informal markets where water and raw 
materials may be chemically or microbiologically 
uncontrolled [13].  

2.	 Apart from legal licenses, under regulatory 
compliance, following certificate or document should 
be verified by the manufacturer [5].
a.	 Good Manufacturing Practices (GMP) certificate 

under ISO 22716 an international standard for 
cosmetics, provides guidelines for production, 
control, storage and shipment.

b.	 European norm (EN) 1499, a standard that 
specifies the requirements and test method for 
the hygienic handwash efficacy of handwashing 
products, including soaps.

c.	 United States Pharmacopeia (USP) 1072 which 
provides structured guidance on how to select, 
validate, and implement disinfectants and 
antiseptics in pharmaceutical manufacturing, by 
the manufacturer related to product integrity. 

Additionally, manufacturers can be asked to provide 
microbiological testing reports issued by an accredited 
laboratory, certifying the sterility of the respective batch.

C. Best practices / recommendations for 
containers and dispenser use

1.	 Preferably use original and disposable containers, limit 
use of reprocessed containers. Containers are bottles 
or reservoirs for product storage should preferably 
be disposable and of small volume. Prolonged use 
of liquid soap products may lead to degradation of 
preservatives, thereby promoting biofilm formation 
in the containers. This can facilitate contamination 
with opportunistic pathogens such as Pseudomonas 
aeruginosa, Stenotrophomonasmaltophilia. [4, 5]. 

2.	 Dispensers combine a container with a dispensing 
mechanism (e.g., a wrist-operated pump) used in 
working area. The best recommended practice is use 

of disposable dispenser with single use pump system 
for liquid soap also like alcohol-based hand rubs and 
refilling is discouraged. However, in resource-limited 
settings, cost considerations may necessitate the 
reuse of dispensers after appropriate reprocessing. 
The dispenser along with the pump should be cleaned 
and air dried before refilling. And every time date of 
refilling should be labelled on the dispenser [4, 5]. 

3.	 In view of absence of any guidelines on frequency of 
refilling or “topping up,” the healthcare institutions 
should develop their own policies based on resource 
availability and the level of risk in different clinical 
areas. These policies should aim to standardize 
practices and reduce the risk of contamination.

D. Role of Infection Prevention 
and Control Committee (IPCC)

1.	 It is recommended for IPCC to supervise and monitor 
and quality of soap products throughout their lifecycle 
– from selection and procurement to storage, use, and 
disposal. As per Joint Commission and International 
Standards hospital leadership should approve resources 
required for the infection prevention and control 
program which includes AS, DI and HH products used 
in the hospital before procurement [4, 14]. 

2.	 CDC does not recommend microbiological testing of 
in-use hand hygiene products or soaps as a routine 
part of surveillance and is only considered during 
outbreak investigation [2, 5]. Nevertheless, individual 
institutions may develop and implement context-
specific guidelines based on local risk assessments 
and resource availability. 

3.	 Based on our experience, we initiated the policy 
on randomly checking a sample of fresh batch for 
microbiological analysis which is done by using 
combined method of direct plating method and 
enrichment broth.

4.	 It is recommended that the infection control team 
closely monitor dispensers during routine rounds, 
paying attention to overuse or visible changes such as 
turbidity or bulging [4]. While outbreaks may not always 
occur, contaminated dispensers may lead to sporadic 
infections especially in high-risk patients whose source 
of infection might otherwise go unrecognized.

E. Training and sensitization 
of stakeholders

1.	 It is recommended that training programs for 
healthcare workers be expanded to include all 
stakeholders involved in the procurement, storage, and 
distribution of hand hygiene products, with emphasis 
on intrinsic and extrinsic risks of contamination [5]. 

2.	 Training should address the misconception that 
antiseptic products are inherently safe, highlighting 
their susceptibility to microbial contamination when 
improperly handled or stored [5]. 
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3.	 Trainers should be the infection control team (ICT) 
and training should be tailored as per the stakeholders. 
Special attention should be paid on training the 
housekeeping staff on re-processing and refilling of 
container [15]. Evidence indicates that inadequate 
IPC training is associated with poor recognition 
of contamination risks, whereas trained personnel 
demonstrate significantly greater awareness of such 
risk factors [15].

Eventually, the identification of intrinsic contamination 
of antimicrobial soap used in our institute serves as an 
eye-opener. The incident act as an important wake-up 
call, highlighting the necessity for continuous vigilance 
in maintaining quality standards and preventing adverse 
events such as outbreaks, the suspicion and detection 
of which are often complex and challenging. It also 
underscores the active involvement of ICT in filling 
the gaps in awareness from procurement till end-user 
practices that can facilitate product contamination.
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Summary 

Background. There is increasing evidence that nurses experi‑
ence a high degree of emotional stress already as undergradu‑
ate students during their clinical placements, especially in their 
first year. Students who develop emotional competencies improve 
their coping skills and decrease stress-related negative effects. A 
European Erasmus+ project developed an educational program 
on Emotional Intelligence to be incorporated into European nurs‑
ing curricula for undergraduate nursing students. To evaluate the 
efficacy of the study, the Veiga Emotional Competence Scale Short 
Version for nursing students was used.
Aim. To adapt and validate the Italian version of the Veiga Emo‑
tional Competence Scale Short Version for nursing students.
Methods. This was an instrument validation study, performed fol‑
lowing the EORTC Quality of Life Group and the COSMIN guide‑

lines for the translation process. The process consisted of four 
phases: translation, content validation, face validation, and pilot 
test. Data were collected between May and July 2023.
Results. The Italian Version of the Veiga Emotional Competence 
Scale Short Version proved to have a good level of content validity 
Scale-Content Validity Index=0.93). A pilot test was conducted 
with 100 nursing students of different years of course, showing 
a good level of internal consistency and reliability (Cronbach’s 
alpha=0.852).
Conclusion. The validated and adapted instrument was success‑
fully used during the Serious Game for Nursing Students (SG4NS) 
project in Italy for the evaluations of the study intervention. This 
instrument could be used to effectively analyse and evaluate nurs‑
ing students’ emotional competencies for future studies in Italy. 

Introduction

Nursing is one of the most stressful professions, as 
nurses deal with various stressors on a daily basis such 
as work overload, interprofessional conflicts, shift 
work, handling deceased patients, corpses, and family 
support  [1]. One way to cope with high levels of job 
stress is to develop Emotional Competencies (EC) [2]. 
EC refer to a set of acquired competencies, based on 
Emotional Intelligence (EI) and include self-control, 
empathy and conflict management  [2]. In nursing, EC 
and EI are often used interchangeably  [3]. Rakhshani 
et al. [4] reported that under the best conditions mental 
intelligence determines only 20% of a person’s success, 
and the remaining 80% depends on other factors such 
as emotional ones [4]. Since nurses are physically and 
emotionally more exposed compared to other professions, 
they need to enhance their emotional skills to adapt to 
the work environment [5]. If nurses do not have adequate 
skills to control their emotions, they will not be able to 
maintain their peace of mind when communicating with 
patients, family members, colleagues and especially in 
stressful overloaded crisis situations  [3, 5, 6]. Instead, 

emotionally competent nurses can work in harmony 
with their thoughts and feelings  [2-6]. In addition, EI 
has been shown to help nurses develop therapeutic 
relationships with patients, their families, and manage 
stress and consequently are more likely to provide high-
quality services  [2]. EI has been found to facilitate 
the emotional well-being of nursing professionals and 
helps to improve competence in practicing skills that 
will benefit patients, colleagues, and families, both as 
professionals and as individuals  [2-6]. Therefore, it is 
important to provide targetedtraining courses right from 
the start for undergraduate students to develop their 
emotional skills, even because undergraduate nursing 
students experience a high degree of emotional stress 
already during their clinical placements [7] and increase 
over the years [8]. There is evidence that students who 
possess high levels of EI have better coping skills and 
fewer stress-related negative effects [9, 10]. 
The “Serious Games - Developing Emotional Competence 
for Nursing Students” (SG4NS) Erasmus+ project 
aimed to develop an educational program on Emotional 
Intelligence for undergraduate nursing students to be 
integrated into European curricula [11]. The project was 
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a multi-national quasi experimental study involving five 
European countries: Portugal, Spain, Malta, Romania, 
and Italy. The SG4NS project integrated two important 
dimensions of the active and dynamic teaching-learning 
process and the development of soft skills, such as 
EI  [11]. To evaluate the effectiveness of the study, the 
Veiga Emotional Competence Scale Short Version was 
used. The instrument had already been validated in 
Portuguese, it’s self-report instrument based on 4 EI’s 
dimensions (self-knowledge, self-regulation, empathy, 
and social skills)  [12, 13]. In the SG4NS Project, 
the study intervention was evaluated using the Veiga 
Emotional Competence Scale – Short Version [12, 13]. 
This instrument evaluates emotional competencies and 
has already been successfully used to evaluate nurses’ 
emotional competencies [12]. The instrument is divided 
into 5 sections. Each section explores a different aspect 
of emotional intelligence: self-awareness (1), self-
management (2), self-motivation (3), empathy (4), and 
social management (5). Each section provides a series of 
statements regarding a particular emotional behaviour, 
and participants are asked to state how frequently they 
perform the behaviour reported in the statement. The 
answers are given on a Likert scale from 1 (never) to 
7 (always). The total score is obtained by calculating 
average of all the mean values f each subscale  [12]. 
The scores of some subscales had to be reversed 
before calculating the mean score  [12]. To administer 
the questionnaire in the Italian undergraduate nursing 
student population, it was translated into Italian to make 
it easier for them to complete and understand. 

Methods

Aim
To adapt and validate the Veiga Emotional Competence 
Scale Short Version in Italian Language for undergraduate 
nursing students.

Design and instruments
This quali-quantitative descriptive study was conducted 
to investigate the experiences of undergraduate nursing 
students who participated in a Virtual Reality game 
developed for the SG4NS European project. 
To validate the Veiga Emotional Competence Scale 
Short Version, we followed the EORTC Quality of 
Life Group  [14] and the COSMIN  [15] guidelines. 
The validation process included four phases with three 
different survey: translation, content validation, face 
validation, and pilot testing. The translation phase is 
reported in results section. 
To validate the content of the instrument, we submitted 
a survey to a panel of experts, who were invited to 
rate the relevance of all the items in the questionnaire. 
Ratings were assigned using a four-point Likert scale, 
ranging from 1 (not relevant at all) to 4 (highly relevant). 
Subsequently, we calculated the Content Validity Index 
(CVI) for each item and for the instrument as a whole. 
Consistent with recommended thresholds for content 

validity, we established that each item-CVI (I-CVI) had 
to obtain a score of at least ≥0.78 to be deemed relevant, 
while the scale-CVI (S-CVI) had to obtain a score of at 
least ≥0.90 for the overall instrument validity [16].
For the face validity process, we enrolled a volunteering 
group of first-year master’s degree nursing students to 
evaluate the questionnaire. A self-reported survey (second 
survey) composed by 4 main questions was distributed 
to identify any items perceived as unclear (question 1), 
inappropriate (question 2), or difficult to understand 
(question 3), and asking the overall understanding 
(question 4) in line with expert guidelines [14-16]. Their 
responses underwent qualitative analysis, focusing 
on whether all items were perceived as difficult to 
comprehend, confusing, contained complex language, 
featured offensive terminology, or required rephrasing. 
Afterwards, we incorporated all the changes suggested 
by the students and made the necessary cultural and 
linguistic adaptations. 
To evaluate internal consistency, we conducted a pilot test 
and calculated Cronbach’s alpha (third surey). We asked 
a convenience sample of nursing students to complete 
the questionnaire. No EI education was provided for the 
student involved in the validation study.

Participants
Sample sizes were calculated based on the EORTC 
Quality of Life Group guidelines  [14] and COSMIN 
guidelines  [15]. The participants were selected using 
convenience sampling throughout phases of this study. For 
the content validity phase, a group of 5 experts of nursing 
education and emotional competencies were involved in 
line with EORTC and COSMIN guidelines [14-15] and 
Polit et al. [16]. For the face validity phase, we involved 
21 first-year undergraduate nursing students from our 
university. Finally, the pilot test was conducted at our 
University, which was one of the partners of the Serious 
Game for Nursing Students (SG4NS) project. For this 
phase, we enrolled 100 undergraduate nursing students 
attending any of the three years of the course.

Data collection
Data were collected between May and July 2023. The 
data across all the validation phases were collected using 
a Microsoft Forms® link. Nursing students were enrolled 
in the study directly from our university. Forward and 
backward translations were performed in May 2023. 
Content validity and face validity were performed 
between June and July, and the pilot test in July 2023.

Data analysis
For content and face validity, the data were encoded and 
analysed utilizing a Microsoft Excel® spreadsheet. The 
I-CVI was derived from the average relevance score of 
each item, while the S-CVI was computed by calculating 
the total average score of the mean scores of all the 
I-CVIs. Face validity underwent qualitative analysis. 
Data pertaining to the pilot test were entered into a 
Microsoft Excel sheet and analysed using Jamovi® 
software version 2.2.2  [17]. Cronbach’s alpha was 
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calculated to gauge internal consistency and was utilized 
to assess internal reliability. Data were analyzed using 
descriptive statistics, including means and standard 
deviations (SD) to summarize the emotional competence 
profiles of the participants. To examine the relationships 
between subscale scores and their correlation with 
the year of attendance, Pearson’s r coefficient was 
employed [18].

Ethical consideration
In Italy, ethics approval was obtained from the local 
regional Ethics Committee before starting the study 
(427/2023 - DB id 13389). Moreover, the European 
protocol of the study was approved by the Subcomissão 
de Ética para as Ciências da Vida e da Saùde da 
Universidade do Minho, which was the Ethics Committee 
of the partner that coordinated the SG4NS project 
and this study, with a positive outcome. Both written 
and verbal consent was obtained from all participants 
including the authorisation to audiotape their interviews 
and all participants were informed that results would be 
published.

Results

Translation
For the translation, we employed the backtranslation 
method. Two native Italian translators (a nurse and a 
midwife) with a good level of proficiency in English 
(both C1 level of English), who were unfamiliar with 
the study and questionnaire content, independently 
translated the questionnaire. Discrepancies in translation 
primarily involved a distinction between literal and 
colloquial interpretations of the original Italian phrasing. 
The resulting translations were harmonized with the 
collaboration of the translators and researchers. During 
the reconciliation phase, a supervisor chaired the 
session to facilitate consensus and ensure the selection 
of the most linguistically appropriate equivalents.The 
reconciled final version was then back translated into 
English by a native English translator with an excellent 
knowledge of the Italian language as required by the 
guidelines [14-15]. 

Content and face validity
Content validity was conducted with a expert panel 
composed by 5 nurses, of which four were female and 
the mean age was 44.4 (SD 14.28) years. Four members 
of the expert panel worked in the field of research. Each 
item score (I-CVI) and the whole scale score (S-CVI) 
were analysed to obtain the Content Validity Index 
(CVI). All the scores obtained for the I-CVI are reported 
in Table 1. We obtained an S-CVI score of 0.93, therefore 
the scale was identified as relevant to the study and then 
underwent face validity (Tab. I).
Face validity was performed by involving 21 students 
from our master’s degree program in nursing and 
midwifery. The mean age of the participants was 33.52 
(SD=9.42) years, and the majority were female (76.19%; 

n=16). The great majority (90.48%; n=19) had working 
experience in clinical settings. Of these, 52.38% (n=11) 
had completed a post-graduate course. Generally, they 
rated the scale positively and none of the items were 
considered offensive, confusing, or difficult. Moreover, 
no negative comments were received. The latest version 
of the Veiga Emotional Competence Scale in Italian 
language is reported in the supplementary material 
(Tab. S1).
Finally, to evaluate internal consistency, a pilot test 
was performed. One hundred of undergraduate nursing 
students from our university, who had not been involved 
in the SG4NS project, were enrolled in the pilot test. 
One participant declined to provide informed consent; 
consequently, the final analysis was conducted on a 
sample of N=99 participants. Most of them were female 
(83.8%, n=83) and the mean age was 24.4 (SD=5.9) 
years. Most of them, (47.5%; n=47), were first-year 
students (Tab. II). Cronbach’s alpha was calculated for 
the whole scale (α=0.852) and for each sub-scale (Self-
awareness α=0.79; Emotional management α=0.57; 
Self-motivation α=0.68; Empathy α=0.77; Social 
Management α= 0.76).

Descriptive data analysis
Regarding the mean values obtained from the descriptive 
data, ‘self-awareness’ (mean=4.9; SD=0.99) and 
‘empathy’ (mean=4.9; SD=0.9) were the emotional 
competencies that were developed most in the 
undergraduate nursing students (Tab. III). However, the 
subscale means, and the total mean scores were different 
across the three years although no significant differences 
were found (Tab. III). We performed Pearson’s r test to 
check if there was a correlation between the course years 
and emotional competencies (Tab. IV), but we found that 
there was no relationship between the students’ course 
years: ‘self-awareness’ and ‘students’ course years’ (r=-
0.02, p=0.84); ‘emotional management’ and ‘students’ 
course years’ (r=0.06, p=0.51); ‘self-motivation’ and 
‘students’ course years’ (r=-0.08, p=0.51); ‘empathy’ 
and ‘students’ course years’ (r=0.05, p=0.60); ‘social 
management’ and ‘students’ course years’ (r=-0.01, 
p=0.89). However, we did find that there was positive 
relationship between the subscales. In particular, 
there was a strong positive relationship between ‘self-
awareness’ and ‘emotional management’ (r=0.639; 
p<.001), and between ‘self-awareness’ and ‘self-
motivation’ (r=0.755; p<.001).

Discussion

We found that the Italian Veiga Emotional Competence 
Scale had a good level of validity and reliability. 
Therefore, the instrument can be effectively used to 
analyse the EI levels also in Italian nursing students. 
In a study conducted by da Conceição  [19], the Veiga 
Emotional Competence Scale was adapted to nurses, 
and showed a good level of validity and reliability in the 
nursing population. 
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In our study, the levels of self-awareness and empathy 
were the competencies that were developed most by 
our students and there were no differences in terms 
of gender or age. The competence of ‘self-awareness’ 
was discovered also in Australian university students 
where high scores were obtained also for emotional 
management and empathy  [20]. In a study conducted 
by Deng et al. [21], females showed higher levels of EI 
and were more emphatic than males. They concluded 
that in the Chinese culture, males are more inclined to 
repress their emotions, so they identified the cultural 
background as a mechanism to either foster or hinder 
emotional competencies. 
Furthermore, the longitudinal analysis of the mean scores 
indicates a high and stable EC across all different years 

of course, with no statistically significant differences 
observed. This stability suggests that core competencies, 
particularly, may represent a high baseline characteristic 
of individuals drawn to the nursing profession, rather than 
a direct result of academic progression related to EC [22]. 
This phenomenon is not unique to Italy; international 
literature highlights a similar trend. Aguilar-Ferrándiz et 
al. [23] reported that nursing students showed improved 
cognitive empathy  after a coaching-based emotional 
skills intervention, while emotional intelligence also 
increased; similar but discipline-specific effects were 
observed in physiotherapy and occupational therapy 
students. At the same time also Aradilla-Herrero et 
al.  [24] found that traditional nursing education often 
fails to increase EI scores, as the “hidden curriculum” 

Tab. I. Content Validity Index of the Veiga Emotional Competence Scale.

Item I-CVI
Self-awareness a) I let myself absorbed by these emotions, which I’m unable to escape, and they end up conditioning my 
behavior

1

Self-awareness b) I have an exact sense of the kind of feelings that come over me; e.g., if it’s anger, fear, contempt... hate, 
frustration... I can define them

1

Self-awareness c) Once I’m invaded by negative feelings, I can’t control them...  1
Self-awareness d) It decreases my reasoning level. I can’t concentrate easily... 1
Self-awareness e) My relational behavior changes... I become muted; euphoric, pouting  1
Self-awareness f) I’m mentally held back by these feelings for a long time. This feeling always comes back...   1
Self-awareness g) I’m an unstable type, with various mood swings...   1
Self-awareness h) I’m an unlucky type, with no luck in life...  1
Emotional management a) I did active physical exercise (aerobic). I spent the energy on activity  0.8
Emotional management b) I reasoned. I tried to understand ... and identify what led me to anger. I thought better about 
that situation

1

Emotional management c) I needed to vent... I tend to use objects, people, or situations as the target of my anger, 
although afterward, I feel uncomfortable with myself. 

1

Emotional management d) I live in a state of chronic worry about the fact that caused my anger... and I keep thinking about 
the words/people/attitudes that caused it

1

Emotional management e) Apparently calm... Intrusive, persistent thoughts that haunt me day and night  1
Emotional management f) I feel relief if I exercise or play sports 0.8
Emotional management g) I feel relief if I eat or drink 1
Self-motivation a) Pessimistic... (whatever I do, it will go wrong) 1
Self-motivation b) Capable of getting out of any trouble!  0.8
Self-motivation c) Quiet in life. I am absolutely absorbed in what I am doing, indifferent to my surroundings  0.8
Self-motivation d) Seemingly calm, I go about doing what I must... ruminating the thoughts that occur to me  1
Self-motivation e) Uninteresting... Self-pity invades me. I end up feeling “down”  1
Self-motivation f) Resentful... I am invaded by contempt and resentment. I cut with the person who rejects me, I feel 
resentment for that person(s)

0.8

Self-motivation g) Who thinks: It went wrong as a result of a personal defect, I am like that 1
Empathy a) “register”/perceive the feelings of others 1
Empathy b) “Read” non-verbal channels (tone of voice, hand gestures, facial expression, gaze direction, behavioural 
attitude, position, etc.) empaths

1

Empathy c) Perceive the consonance between the person’s words and body attitude 1
Empathy d) Use calmness (but consciously) to listen...I perceive that I feel good listening to people 1
Empathy e) Become receptive to the other person’s instability and I trigger an unstable attitude. I get irritated 0.8
Social management a) I can understand how people are feeling  1
Social management b) In my dealings with others, I clearly say what I think, regardless of what opinion they express 1
Social management c) I have mastery over my feelings 1
Social management d) I can capture their feelings and seem to begin to absorb them 1
Social management e) I have an innate sensitivity to recognize what others are feeling 1
Social management f) I sense interaction...I feel physically synchronized with those around me 0.8
S-CVI 0.93
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tends to prioritize clinical-technical proficiency over the 
development of emotional regulation. It is interesting to 
note that, although year of study did not influence EI, 
our Pearson correlation analysis revealed strong internal 
relationships between the dimensions, particularly 
between ‘self-awareness’ and ‘emotion management’ 
(r=0.639) and ‘self-motivation’ (r=0.755). This suggests 

that students’ emotional profiles are internally consistent 
and robust. From an international perspective, this 
reinforces the ‘Integrated Model of EI’ proposed by 
Goleman, according to which self-awareness is the 
foundation upon which all other emotional competencies 
are built  [25]. The high correlation found in our study 
confirms that for Italian students, as well as for their 
international peers  [19-24], the ability to manage 
emotions is intrinsically linked to their level of self-
perception.
However, the lack of significant growth in areas such 
as ‘Social Management’ and ‘Emotional Management’ 
contrasts with literature suggesting that clinical exposure 
should theoretically enhance EC as students navigate 
complex patient interactions [26-28]. A notable limitation 
of this study is the absence of formal comparisons with 
normative data or diverse nursing populations using the 
Veiga scale. 
The development of emotional competencies should 
become a cornerstone of nursing education, since 

Tab. II. Characteristics of pilot test’s student (N=99).

Characteristics n (%) Mean (SD)
Age 24.4 (5.86)
Sex
Male 16 (16.2)
Female 83 (83.8)
Year of attendance
First 47 (47.5)
Second 31 (31.3)
Third 21 (21.2)

Tab. III. Mean scores of the Veiga Emotional Competence Scale (N=99).

Year of attendance
Self-awareness 

mean (SD)

Emotional 
management 

mean (SD)

Self-motivation 
mean (SD)

Empathy 
mean (SD)

Social 
Management 

mean (SD)

Total mean 
(SD)

First year 5 (1.04) 4.29 (1.08) 4.52 (0.95) 4.91 (1.10) 4.22 (0.97) 4.59 (0.73)
Second year 4.96 (0.89) 4.34 (0.87) 4.5 (0.82) 4.87 (0.89) 4.22 (0.67) 4.58 (0.58)
Third year 4.84 (1.07) 4.46 (0.85) 4.45 (0.87) 5.07 (0.74) 4.19 (0.65) 4.60 (0.58)
p-value 0.848 0.780 0.953 0.660 0.987 0.990

Tab. IV. Correlations between the course years and emotional competencies.

Emotional 
competencies

Year of 
attendance

Self-
awareness

Emotional 
management

Self-
motivation

Empathy 
Social 

management

Year of course

Pearson’s r  -
p-value  -
95% CI Upper  -
95% CI Lower  -

Self-awareness

Pearson’s r  -0.059 -
p-value  0.561 -
95% CI Upper  0.140 -
95% CI Lower  -0.254 -

Emotional 
management

Pearson’s r  0.066 0.639 -
p-value  0.515 <.001 -
95% CI Upper  0.260 0.742 -
95% CI Lower  -0.133 0.505 -

Self-motivation

Pearson’s r  -0.031 0.755 0.555 -
p-value  0.757 <.001 <.001 -
95% CI Upper  0.167 0.829 0.678 -
95% CI Lower  -0.227 0.656 0.402 -

Empathy 

Pearson’s r  0.053 0.140 0.153 0.121 -
p-value  0.601 0.167 0.130 0.234 -
95% CI Upper  0.248 0.328 0.340 0.311 -
95% CI Lower  -0.146 -0.059 -0.046 -0.079 -

Social 
management

Pearson’s r  -0.013 0.238 0.299 0.220 0.521 -
p-value  0.898 0.018 0.003 0.028 <.001 -
95% CI Upper  0.185 0.416 0.468 0.400 0.652 -
95% CI Lower  -0.210 0.043 0.107 0.024 0.361 -
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nurses must learn how to manage their own and others’ 
emotions to deal with the difficult experiences of life, 
such as suffering, death, anger, and fear [29]. Emotional 
intelligence and the education of nursing students are 
closely associated because the challenges of nursing 
require them to deal with issues such as death, illness, 
caregiver management, increasing workloads, the 
pressure given by job timelines, and the failure to follow 
hierarchies [30]. Currently, nursing students seem to be 
poorly prepared in terms of emotional competencies, 
mainly because the teaching content in this area is often 
scarce or lacking altogether. To concretely develop 
EI, it is necessary to start with self-reflection, which 
is instrumental to promote the development of self-
awareness.

Limitations
Despite the significance of the results obtained, this study 
has certain limitations. Firstly, the sample size is small, 
which may limit the generalisability of the results to the 
all population of Italian nursing students. To confirm 
these preliminary findings and ensure greater statistical 
power, a larger and more diverse multicentre sample 
would be required. Secondly, due to the strict deadlines 
imposed by the international research protocol, it was 
not possible to conduct a test-retest reliability analysis. 
Thirdly, although the overall scale demonstrated good 
internal consistency, some subscales showed lower 
Cronbach’s alpha coefficients. This suggests that some 
dimensions may contain items that are less internally 
consistent when translated into the Italian context, or 
that the constructs themselves are perceived with greater 
variability by participants. Finally, a Confirmatory 
Factor Analysis (CFA) was not performed. This decision 
was taken to maintain methodological alignment with 
the primary validation study, which did not include CFA. 

Conclusion

The Italian version of the Veiga Emotional Competence 
Scale Short Version proved to have a good level 
of validation and reliability. This instrument could 
be used to analyse and evaluate nursing students’ 
emotional competencies in Italy. The validated and 
adapted instrument was successfully used during the 
Serious Game for Nursing Students (SG4NS) project 
for the evaluations of the study intervention. Our 
findings suggest that a significant pedagogical shift is 
required to move beyond a purely technical-theoretical 
focus. By adopting a hybrid model that treats EI as a 
measurable and trainable professional competences, 
academic institutions can address the ‘emotional labor’ 
of nursing more effectively. Indeed, the observed 
stability of emotional scores across the three-year 
program highlights that the transition from instinctive 
empathy to professional emotional regulation is not a 
spontaneous process. Consequently, this instrument 
serves as a cornerstone for future research and practice, 
bridging the gap between a student’s EC and the high-

performance demands of modern, person-centered 
healthcare environments.
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Supplementary material

Tab. S1. Veiga Emotional Competence Scale (Italian version).

SCALA VEIGA PER LA COMPETENZA EMOZIONALE – VERSIONE BREVE
Questo questionario è anonimo e confidenziale. Per favore legga ciascuna delle seguenti affermazioni e rispondere segnando il 
numero corrispondente alla sua opinione utilizzando la scala riportata di seguito:

1 2 3 4 5 6 7

Mai Raramente
Qualche 

volta
Abitualmente Frequentemente Molto frequentemente Sempre

1. In una situazione/relazione negativa della mia vita, quando provo emozioni spiacevoli (tristezza, senso di colpa, 
vergogna, angoscia, rabbia…), “dentro” di me sento che:
a) Mi lascio assorbire da queste emozioni a cui non 

riesco a sfuggire e che finiscono per condizionare il 
mio comportamento.

1 2 3 4 5 6 7

b) Sono perfettamente in grado di riconoscere le 
emozioni che provo; es. se è rabbia, paura, disprezzo, 
odio, frustrazione, posso definirle.

1 2 3 4 5 6 7

c) Non riesco a controllarle. 1 2 3 4 5 6 7
d) La mia capacità di ragionamento diminuisce e non 

riesco a concentrarmi facilmente.
1 2 3 4 5 6 7

e) Cambia il mio comportamento relazionale. Divento 
silenzioso, euforico, imbronciato.

1 2 3 4 5 6 7

f) Continuo a pensare e rivivere queste emozioni. 1 2 3 4 5 6 7
g) Ho sbalzi d’umore e instabilità emotiva. 1 2 3 4 5 6 7
h) Non ho fortuna nella vita. 1 2 3 4 5 6 7
2. In una situazione/relazione della mia vita personale o professionale che mi provoca rabbia o collera provo:
a) A rasserenarmi sfogando la mia rabbia con l’esercizio 

fisico attivo. 
1 2 3 4 5 6 7

b) A rasserenarmi ripensando alla situazione per provare 
a capire e identificare le cause della rabbia. 

1 2 3 4 5 6 7

c) A rasserenarmi sfogando la mia rabbia usando come 
bersagli oggetti, persone o situazioni, anche se dopo 
non mi sento a mio agio.

1 2 3 4 5 6 7

d) Un costante stato di preoccupazione su ciò che mi 
ha causato la rabbia e continuo a pensare a parole/
persone/atteggiamenti che l’hanno causata. 

1 2 3 4 5 6 7

e) Calma apparente, ma con pensieri intrusivi e 
persistenti che mi tormentano giorno e notte.

1 2 3 4 5 6 7

f) Sollievo se faccio esercizio o sport. 1 2 3 4 5 6 7
g) Sollievo se mangio o bevo. 1 2 3 4 5 6 7
3. Le emozioni che provo in una situazione di rifiuto (a livello personale, sociale, professionale), mi fanno sentire come 
una persona:
a) Pessimista (qualunque cosa farò andrà male). 1 2 3 4 5 6 7
b) Capace di risolvere ogni problema! 1 2 3 4 5 6 7
c) Tranquilla. Sono completamente assorbito/a da quello 

che sto facendo, indifferente a ciò che mi circonda.
1 2 3 4 5 6 7

d) Apparentemente tranquillo, continuo a fare quello 
che devo, ma continuo a pensarci

1 2 3 4 5 6 7

e) Poco interessante, l’autocommiserazione mi pervade. 
Finisco per sentirmi giù di morale.

1 2 3 4 5 6 7

f) Rancorosa, pervasa da disprezzo e risentimento. 
Taglio i rapporti con la/e persona/e che mi rifiuta/
rifiutano, sento rancore nei confronti di quella/e 
persona/e. 

1 2 3 4 5 6 7

g) Che pensa: “è andata male a causa del mio carattere, 
io sono fatto/a così.”.

1 2 3 4 5 6 7

4. Nelle mie relazioni ed interazioni personali, familiari, intime ho avuto la sensazione di poter:
a) Comprendere/percepire le emozioni degli altri. 1 2 3 4 5 6 7
b) Riconoscere i canali non verbali (tono della voce, 

gestualità, espressione facciale, direzione dello 
sguardo, atteggiamento, posizione).

1 2 3 4 5 6 7
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c) Percepire la corrispondenza tra l’espressione verbale 
di qualcuno e il suo atteggiamento corporeo. 

1 2 3 4 5 6 7

d) Usare consapevolmente la calma per ascoltare. 
Percepisco che mi sento bene quando ascolto le 
persone.

1 2 3 4 5 6 7

e) Percepire l’instabilità delle altre persone che 
provocano in me atteggiamento instabile. Mi irrito.

1 2 3 4 5 6 7

5. Nelle mie relazioni personali, sociali, professionali normalmente ho la percezione che:
a) Riesco a capire come si sentono le persone. 1 2 3 4 5 6 7
b) Dico chiaramente ciò che penso, indipendentemente 

da ciò che gli altri esprimono.
1 2 3 4 5 6 7

c) Ho padronanza delle mie emozioni. 1 2 3 4 5 6 7
d) Riesco a cogliere le emozioni degli altri e mi sembra 

di esserne assorbito.
1 2 3 4 5 6 7

e) Ho un’innata sensibilità nel riconoscere che cosa gli 
altri provano.

1 2 3 4 5 6 7

f) Mi sento emotivamente e fisicamente sincronizzato 
con quelli intorno a me.

1 2 3 4 5 6 7
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Background. Myomectomy, a fertility-preserving surgical proce-
dure for uterine fibroids the most common benign gynaecologi-
cal tumours is widely recommended for women desiring future 
fertility. However, available economic data on myomectomy are 
limited, methodologically inconsistent, and dispersed across dif-
ferent healthcare systems. This systematic review aimed to evalu-
ate the cost-effectiveness of myomectomy for symptomatic uterine 
fibroids by synthesizing economic evaluations of various surgical 
techniques and contexts.
Methods. A systematic search was conducted in four databases, 
Web of Science, Embase, PubMed/MEDLINE, and Scopus for stud-
ies published between 1990 and 2025. Eligible studies included 
full or partial economic evaluations comparing myomectomy 
to alternative surgical procedures. Study quality was appraised 
using the Quality of Health Economic Studies (QHES) instrument. 
To ensure comparability across currencies and years, all costs 
were standardized to 2024 International Dollars using purchas-
ing power parity (PPP) adjustments.
Results. Fourteen studies met inclusion criteria: ten (71.4%) cost 
analyses and four (28.6%) comprehensive economic evaluations. 
Most studies (78.6%) originated from the United States. Reported 
myomectomy costs varied substantially, ranging from $1,469 to 

$626,197 (2024 International Dollars), reflecting heterogeneity 
in surgical methods, healthcare settings, and analytical perspec-
tives. Only 35.7% of studies achieved high methodological qual-
ity. Economic outcomes were significantly influenced by the ana-
lytical time horizon lifetime models generally favoured myomec-
tomy over hysterectomy, while studies with shorter follow-up 
periods (≤5 years) often concluded the opposite. Robotic-assisted 
myomectomy was consistently more expensive ($57,283-$66,596) 
compared with conventional approaches ($28,721-$37,480). 
Methodological shortcomings included limited time horizons, 
unclear perspectives in 90% of cost analyses, and inadequate 
sensitivity or uncertainty analyses in half of the studies.
Conclusion. Myomectomy appears to be a cost-effective interven-
tion from a lifetime perspective, particularly for women seeking 
fertility preservation. However, existing evidence is constrained 
by poor methodological quality and inconsistency in economic 
frameworks. Future research should adopt standardized evalu-
ation models incorporating lifetime analytical horizons, clear 
perspectives, and comprehensive uncertainty assessments to 
strengthen evidence-based decision-making and ensure equitable 
access to fertility-preserving surgical care.
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Summary

Background 

Uterine fibroids, also known as leiomyomas or myomas, 
are the most common benign tumours of the female 
reproductive system, originating from smooth muscle 
cells in the myometrium [1]. Although many women 
remain asymptomatic, more than 70% of women 
of reproductive age develop fibroids by age [2, 3]. 
When symptomatic, they can cause infertility, pelvic 
pain, menorrhagia, pressure symptoms, and recurrent 
pregnancy loss – conditions that significantly reduce 
quality of life and impose clinical and economic burdens 
worldwide [3, 4].
Treatment depends on factors such as symptom 
severity, fibroid size and location, patient age, fertility 
desires, and sociocultural considerations. Options 
include pharmacological therapies, minimally invasive 

techniques (e.g., endometrial ablation, uterine artery 
embolisation, focused ultrasound), and surgical 
procedures such as myomectomy or hysterectomy [5-7]. 
Myomectomy remains the preferred uterus-preserving 
option, particularly for women wishing to maintain 
fertility or avoid hysterectomy for personal reasons [8].
Modern myomectomy can be performed via open, 
laparoscopic, hysteroscopic, or robot-assisted 
approaches, each differing in invasiveness, recovery, 
complications, and cost [9, 10]. Choosing the optimal 
approach requires not only clinical but also economic 
evaluation, especially in resource-limited settings [11].
Health economic analyses – such as cost-effectiveness, 
cost-utility, and cost-benefit analyses – assess the 
relationship between clinical outcomes and resource use 
and are increasingly vital for evidence-based decision-
making [12]. Economic studies of myomectomy should 
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testing on three randomly chosen studies, the extraction 
tool was improved to guarantee data capture reliability, 
completeness, and clarity.
Data from all included studies was independently 
extracted by two reviewers (B.D. and A.S.); any 
discrepancies were found and discussed. By having 
a third reviewer independently verify 25% of the 
extractions, quality assurance was preserved. The 
following domains were covered by the extracted data: 
(1) Study characteristics: first author, year of publication, 
nation of origin, study design, data sources, sample 
size, clinical features, patient demographics, length 
of follow-up, and funding sources; (2) Intervention 
Specifics: Comparator interventions, surgical approach 
features, clinical effectiveness results, safety parameters, 
and specific myomectomy techniques assessed; (3) 
Economic Methodology: type of economic analysis, 
analytical viewpoint (payer, healthcare system, societal), 
time horizon, discount rates used, modelling techniques, 
and uncertainty management techniques ; (4) Economic 
Outcomes: Quality-adjusted life years, willingness-to-
pay thresholds, incremental cost-effectiveness ratios, 
sensitivity analysis results, and detailed cost components 
(direct medical costs, direct non-medical costs, and 
indirect costs).
All monetary values were standardized using the 
protocol outlined by Shemilt et al. [17] in order to 
facilitate meaningful comparison across studies 
carried out in various nations and time periods. This 
methodical technique included: (1) Identification of 
Original Currency: Base year and original currency 
documentation for all cost data reported in each study; (2) 

Inflation Adjustment: Using country-specific Consumer 
Price Indices from the International Monetary Fund and 
national statistical offices, historical costs are converted 
to 2024 values; (3) Currency Conversion: Inflationary 
costs are translated to US dollars using annual average 
exchange rates from the International Monetary 
Fund’s International Financial Statistics database; (4) 
Purchasing Power Parity Adjustment: Using purchasing 
power parity conversion factors from the databases of 
the World Bank and Organisation for Economic Co-
operation and Development, the final conversion is 
made to international dollars [18, 19].
With original study periods ranging from 1997 to 2024, 
this thorough approach made it easier to compare studies 
from various healthcare systems, such as those in the 
US, Canada, EU nations, and Asian healthcare markets.

Quality Assessment 
Two reviewers independently evaluated the included 
studies’ methodological quality using instruments that 
were appropriate for the study design and had been 
validated. Utilising the Quality of Health Economic 
Studies (QHES) checklist, a comprehensive 16-item tool 
that assesses study design, data collection techniques, 
analytical approaches, and reporting quality, full 
economic evaluations were evaluated. A modified 
version of the QHES instrument specially designed for 
cost estimation studies was used to assess cost analysis 
studies. Criteria from accepted guidelines for cost-of-
illness research were also added [20, 21]. 
High quality (≥75%), moderate quality (50-74%), and 
low quality (<50%) were the three categories used 

Fig. 1. PRISMA Flowchart of Study Selection Process.consider factors like QALYs, recurrence, reoperation, 
fertility outcomes, and total direct and indirect costs.
However, current literature on the economics of 
myomectomy remains fragmented, methodologically 
inconsistent, and lacks standardisation. Many studies 
have short time horizons, unclear perspectives, 
inadequate sensitivity analyses, and inconsistent cost 
reporting, limiting cross-study comparability [13-15].
These gaps underscore the need for a comprehensive 
systematic review to synthesise existing evidence, 
evaluate methodological quality, and guide future 
research. This review aims to support clinicians, payers, 
and policymakers in making informed decisions and 
advancing health economic evaluations in uterine fibroid 
management.

Methods

This study was carried out in accordance with the 
2020 Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) statement 
(CRD420251125403).

Search Strategy 
Several electronic databases, including PubMed/
MEDLINE, Embase, Scopus, and Web of Science, 
were searched extensively for relevant literature. 
Google Scholar was also included as a source. To 
ensure the maximum retrieval of pertinent studies, the 
search covered all publications from 1990 to 2025. A 
combination of Emtree-controlled vocabulary, Medical 
Subject Headings (MeSH) terms, and free-text keywords 
pertinent to economic assessments of myomectomy 
procedures were used in the search strategy.
The following Boolean logic operators were employed 
in the main search strategy: 
(Cost-effectiveness[tiab] OR cost*[tiab] OR 
(Effectiveness[tiab] AND Cost[tiab]) OR Cost-
Benefit[tiab] OR “Cost Benefit”[tiab] OR Cost-
Utility[tiab] OR “Cost Utility”[tiab] OR “Economic 
Evaluation*”[tiab] OR (Evaluation*[tiab] AND 
Economic[tiab]) OR “Health resource allocation”[tiab] 
OR “Medical economics”[tiab] OR (Medical[tiab] 
AND economic[tiab]) OR “Health economics”[tiab] 
OR Economic*[ti] OR “Decision analysis”[tiab] 
OR Decision-analytic[tiab] OR “cost analysis”[tiab] 
OR (Cost[tiab] AND analysis[tiab]) OR “cost 
comparison” [tiab] OR “Decision analysis”[tiab] OR 
(Decision[tiab] AND analytic[tiab])) AND (“Uterine 
Myomectomy”[Mesh] OR Myomectomy[tiab] 
OR (Myomectomies[tiab] AND Uterine[tiab]) OR 
(Myomectomy[tiab] AND Uterine[tiab]) OR “Uterine 
Myomectomies”[tiab] OR Myomectomies[tiab] OR 
Fibroidectomy[tiab] OR Fibroidectomies[tiab] OR 
uterine-preserving[tiab]) AND (Leiomyoma[Mesh] 
OR Leiomyomas[tiab] OR Fibroid*[tiab] OR “Fibroid 
Tumor*”[tiab] OR (Tumor*[tiab] AND Fibroid[tiab]) 
OR Fibromyoma*[tiab] OR “Fibroid Uterus”[tiab] OR 
(Uterus[tiab] AND Fibroid[tiab]) OR (Leiomyoma[tiab] 

AND Uterine[tiab]) OR (Fibroid*[tiab] AND 
Uterine[tiab]) OR “Uterine Fibroid*”[tiab] OR 
(Fibroma*[tiab] AND Uterine[tiab]) OR (Fibromas[tiab] 
AND Uterine[tiab]) OR “Uterine Fibroma*”[tiab])
Other techniques, such as manual screening of reference 
lists from included studies and pertinent systematic 
reviews, forward citation tracking of seminal publications, 
and consultation with health economics specialists with 
expertise in gynaecological interventions, were used to 
increase search sensitivity. Every search was carried 
out by two separate reviewers to guarantee thorough 
coverage and methodological rigour.

Inclusion Criteria
Studies were considered eligible for inclusion if they 
met the requirements listed below: (1) Study Design: 
original research publications that offer official economic 
assessments of myomectomy procedures, such as cost, 
cost-effectiveness, cost-utility, cost-minimization, or 
cost-benefit analyses; (2) Population: research on adult 
women (≥18 years old) who have been diagnosed with 
uterine fibroids that are symptomatic and need surgery; 
(3) Intervention: Economic analyses of any myomectomy 
procedure, such as hysteroscopy myomectomy, robotic-
assisted laparoscopic myomectomy, open abdominal 
myomectomy, or laparoscopic myomectomy; (4) 
Outcomes: Research that presents quantitative economic 
results, such as incremental cost-effectiveness ratios, 
quality-adjusted life years, disability-adjusted life years, 
direct and indirect healthcare costs, or other verified 
health economic metrics; (5) Publication Characteristics: 
Full-text accessible, peer-reviewed publications.

Exclusion Criteria
Studies that did not use English, did not include 
economic evaluation components, were case reports, 
letters to editors, editorials, conference abstracts, or 
commentaries, had previously been the subject of 
systematic reviews or meta-analyses, evaluated only 
non-surgical fibroid treatments (medical therapy, uterine 
artery embolisation without surgical comparison), 
were conducted in laboratories or on animals, or had 
insufficient methodological detail for quality assessment 
were all excluded.

Study Selection Process
All retrieved citations were systematically screened using 
a standardised method by two independent reviewers 
(B.D. and A.S.). Potentially relevant publications were 
first screened by comparing their titles and abstracts 
to predefined eligibility requirements, and then their 
full texts were evaluated. Unresolved disagreements 
were decided by a third senior reviewer (M.B.) who 
specialised in health economics.

Data Extraction
A thorough, pilot-tested electronic data collection form 
created especially for cost assessments of surgical 
procedures was used to extract data (16). Through pilot 
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Tab. I. QHES- Modified (Quality of Health Economic Studies - Modified) for Cost Analysis Studies.

Number Item

Al-
Fozan. 
et al. 
(2002)

J. 
Goldberg. 

et al. 
(2007)

C.J. 
Dembek. 

et al. 
(2007)

A.P. 
Advincula. 

et al. 
(2007)

G.S 
.Carls. 
et al. 
(2008)

Fernandez 
et al. 
(2009)

K. Nash. 
et al. 
(2011)

A. 
Harrington. 

et al. 
(2020)

E. 
Brooks. 

et al. 
(2020)

J. 
Cronan. 

et al. 
(2020)

1

Was the study 
objective presented 
in a clear, specific, 
and measurable 
manner?

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

2

Were the 
perspective of the 
analysis (societal, 
third-party payer 
etc.) stated? Were 
the reasons for the 
perspective selection 
stated?

No Partially Partially Partially Partially Partially Partially Partially Partially Partially

3

If estimates came 
from a subgroup 
analysis, were the 
groups prespecified 
at the beginning of 
the study?

No No Yes Yes Yes Yes Yes Yes Yes No

4

Was uncertainty 
handled by statistical 
analyses to address 
random events and 
sensitivity analysis 
to cover a range of 
assumptions?

No Partially No No Yes Yes No Partially Yes Yes

5

Was incremental 
analysis performed 
between alternatives 
for resources and 
costs?

No Yes No No Partially No Partially No Partially Partially

6

Did the analytic 
horizon allow time 
for all relevant 
and important 
outcomes? Were 
benefits and costs 
that went beyond 
1 year discounted 
(3% to 5%) and 
justification given 
for the discount 
rate?

No No Partially No No No No No Partially No

7

Was the 
measurement of 
costs appropriate 
and the 
methodology for 
the estimation 
of quantities and 
unit costs clearly 
described?

Partially Yes Yes Yes Yes Yes Yes Yes Yes Yes

8

Did the author(s) 
explicitly discuss 
direction and 
magnitude of 
potential biases?

No No Partially Partially Partially No Partially Partially Partially Partially

9

 Were the 
conclusions/
recommendations 
of the study justified 
and based on the 
study results? 

Yes Yes Yes Yes Yes Partially Yes Yes Yes Yes

10

Was there a 
statement disclosing 
the source of 
funding for the 
study?  

No Partially Yes Yes Yes Yes Yes Yes Yes Yes

to determine quality scores, which were expressed 
as percentages of the highest possible scores. The 
interpretation of study results was guided by quality 
assessments, which also helped to synthesise the 
evidence overall.

Data Synthesis 
The quantitative meta-analysis was neither appropriate 
nor practical due to the significant heterogeneity in 
study methodologies, analytical perspectives, patient 
populations, healthcare settings, and outcome measures. 
Rather, an organized narrative synthesis was carried out 
in accordance with accepted frameworks for combining 
the evidence from economic evaluations [22, 23]. The 
synthesis method encompassed multiple analytical 
aspects: (1) Geographic Analysis: To find system-related 
cost variations, the findings are stratified by healthcare 
system characteristics and nation-specific economic 
contexts; (2) Technique-Based Comparison: To find 
patterns of relative cost-effectiveness, economists 
systematically compare the economic results of various 
myomectomy techniques (open, laparoscopic, robotic-
assisted, and hysteroscopy); (3) Temporal Analysis: 
Analysing economic outcome trends from 2002 to 2025 
in order to analyse how relative cost-effectiveness has 
changed over time; (4) Quality-Stratified Analysis: 
Interpretation of results based on study quality ratings to 
evaluate the soundness of economic conclusions.
In order to facilitate cross-study comparison, the results 
are displayed in structured summary tables that include 
methodological features, incremental cost-effectiveness 
ratios, and thorough cost breakdowns.
To evaluate the reliability of economic conclusions, 
sensitivity analyses carried out in primary studies were 
methodically recorded and combined. Primary studies 
used deterministic one-way and multi-way sensitivity 
analyses, Monte Carlo simulation for probabilistic 
sensitivity analysis, and scenario analyses to look at 
different assumptions about important parameters.
Myomectomy technique (conventional open versus 
minimally invasive approaches); healthcare system 
context (single-payer versus multi-payer insurance 
systems); study methodology (empirical versus model-
based analyses); analytical perspective (healthcare payer 
versus societal perspective); and time horizon (short-
term perioperative costs versus long-term healthcare 
utilization) were all examined through subgroup 
analyses. According to Van Hout et al., a web-based 
adjustment methodology was used for all quantitative 
analyses, including currency conversions and inflation 
adjustments (17). This strategy makes use of globally 
accepted economic indicators, particularly GDP 
deflators and purchasing power parity (PPP) indices, 
which are obtained from reliable databases like the 
World Bank and the Organization for Economic Co-
operation and Development (OECD). These indices 
were used to improve the comparability and validity of 
economic assessments by methodically standardizing 
cost data from different currencies and price years to a 
common target currency and price year. This approach 

minimizes bias related to manual adjustments, promotes 
reproducibility, and guarantees methodological 
transparency. In addition, all data extraction templates, 
analytical procedures, and supplemental materials are 
made available to qualified researchers upon reasonable 
request in order to advance the ideals of open science.

Results

The initial identification phase identified 834 articles 
from databases such as PubMed (151 articles), Scopus 
(174 articles), Embase (302 articles), and Web of Science 
(207 articles) in accordance with the systematic study 
selection process that adheres to PRISMA guidelines. 
Additionally, 2,997 articles were identified from other 
sources (Google Scholar, etc.), for a total of 3,831 
articles. 2,954 articles remained for initial screening 
after 877 duplicate articles were eliminated.
2,892 articles were eliminated during the screening stage 
on the basis of abstract and title screening. 48 of the 62 
articles that were left to be evaluated in full text were 
disqualified for a variety of reasons, such as case reports, 
letters to the editor, conference abstracts, non-English 
studies, and study protocols. Finally, the qualitative 
synthesis included 

Classification and Distribution of Selected 
Studies
Ten studies (71.4%) carried out pure cost analyses, while 
four studies (28.6%) of the 14 studies that were ultimately 
chosen were comprehensive economic evaluations that 
included cost-effectiveness or cost-utility analyses. 
In terms of geographic distribution, one study (7.1%) 
was carried out in Canada, one study (7.1%) in Hong 
Kong, eleven studies (78.6%) in the United States, 
and one study (7.1%) in France. Furthermore, a single 
multi-country study encompassing England, France, and 
Germany was carried out (Tab. I). 
The standardized QHES (Quality of Health Economic 
Studies) tool was used to evaluate four comprehensive 
economic evaluation studies. With a score of 98.5 
out of 100, the study by You et al. [24] showed the 
best methodological quality. This study performed 
exceptionally well across all major criteria, including 
transparency of the economic model (8 points), selection 
of reliable data sources (7.5 points), uncertainty analysis 
(9 points), and clear objective presentation (7 points).
The study by Boyer De Latour et al. [25] came in third 
with 89 points, while the study by Behera et al. [26]  
came in second with 94 points. Due mainly to flaws 
in the data abstraction methodology (3 out of 5) and 
an insufficiently thorough literature search (5 out of 8 
points), the study by Thao et al. [27] received the lowest 
quality score of 76 points.

Assessment of Cost Analysis Studies
The QHES-Modified tool was used to assess ten cost 
analysis studies. For clearly, precisely, and quantifiably 
presenting study objectives, all studies (100%) received 
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Analytical Perspective and Time Horizon
Three (75%) of the studies were from the perspective 
of the healthcare system (25-27), and one (25%) was 
from the perspective of society [24]. Studies ranged in 
duration from one month after surgery (25) to lifetime 
[27]. Behera et al.’s study examined a brief pre- and 
post-operative period, while You et al.’s study examined 
a five-year time horizon as well.

Sample Size and Study Population
Boyer De Latour et al. used a study with 99 patients, 
while Thao et al., used a model with 10,000 simulated 
patients. Whereas the study by Behera et al. examined 
roughly 1,000 patients from secondary data sources 
(Tab. III), the study by You et al. employed model-
based analysis of a hypothetical symptomatic fibroid 
population [24].

Economic Outcomes and Cost-Effectiveness 
Analysis

Purchasing Power Adjustment and Currency 
Standardization
To facilitate valid comparison, all expenses reported in 
the studies were converted to 2024 international dollars 
using purchasing power parity (PPP) indices. This 
analysis revealed that the cost of a myomectomy varied 
by study country, costing year, and surgical technique, 
ranging from $1,469 to $626,197 in international dollars.

Cost Analysis of Different Myomectomy Methods
The study by Behera et al. showed that the least expensive 
surgical procedure is abdominal myomectomy (AM), 
which costs $7,008 in international dollars (26). Robot-
assisted myomectomy (RAM), which cost $10,361 
dollars, was the most expensive procedure, while 
laparoscopic myomectomy (LM), which cost $8,828 
dollars, was ranked as intermediate. These results 
aligned with those of other related studies (Tab. IV).

Cost-Effectiveness Analysis Results
According to Thao et al.’s study, which used a Markov model 
with a lifetime horizon, the most cost-effective option for 
women aged 40 and over is a myomectomy with a QALY of 
19.38 and a cost of $626,197, as opposed to a hysterectomy 
with oophorectomy (QALY=19.42, cost=$652,237 dollars) 
and without oophorectomy (QALY=19.35, cost=$662,192 
dollars) (27). According to calculations, myomectomy’s 
incremental cost-effectiveness ratio (ICER) was $726,877 
for every extra QALY.
The results of the five-year study by You et al. showed 
that hysterectomy (QALY=4.368, cost=$2,081 dollars) 
is more cost-effective than myomectomy (QALY=4.273, 
cost=$2,234 dollars) and uterine artery embolisation 
(QALY=4.245, cost=$2,187 dollars) [24]. According to 
Table IV, the ICER for myomectomy in this study was 
$1,669 per QALY.
The study by Boyer De Latour et al. demonstrated 
that although robot-assisted myomectomy was more 

expensive ($11,445 vs. $6,373 for open myomectomy) 
and had fewer complications, it had an ICER of 
$221,484 per patient without complications, which is 
not cost-effective at the €71,000 willingness-to-pay 
threshold [25].

Results of Cost Analysis Studies

Cost Differences by Geography and Healthcare System
The cost of myomectomy varies greatly by country, type 
of healthcare system, study year, and surgical technique, 
according to an analysis of ten cost studies. Germany 
($4,322 dollars), France ($1,469-$4,771 dollars), 
and England ($2,438-$7,941 dollars) have different 
myomectomy costs, according to a study by Fernandez 
et al. that was carried out in three European countries 
(Tab. VI) [33]. 

Impact of Insurance Type on Treatment Costs
Treatment costs are significantly impacted by the type of 
insurance, according to a study conducted by Harrington 
et al. on 113,091 patients [34]. Patients with commercial 
insurance paid $17,797 for a myomectomy, while those 
with Medicaid paid $14,727. This 20.8% discrepancy 
shows how the type of insurance coverage has a big 
influence on treatment expenses.

Cost Comparison of Different Uterine Fibroid 
Treatment Methods
According to a study by Brooks et al. that examined 
8,548 patients who had undergone myomectomy, 
the least expensive uterine fibroid treatment method 
is transcervical fibroid ablation (TFA), which costs 
$11,406; the most expensive is myomectomy, which 
costs $29,065; and the most expensive is hysterectomy, 
which costs $30,815 [29].
The cost of this procedure ($5,716 dollars) is ranked as 
intermediate when compared to endometrial ablation 
($3,583 dollars), hysterectomy ($4,108 dollars), and 
uterine fibroid embolization ($7,938 dollars), according 
to a study conducted by Cronan et al. on 11,344 
myomectomy patients [31].

Analysis of Direct and Indirect Costs
Carls et al.’s study, which examined 22,860 surgical and 
14,214 non-surgical patients, revealed that myomectomy 
may put less of a financial strain on employers when 
indirect costs like lost productivity and missed work 
are taken into account [30]. When compared to other 
treatment options, which cost $26,807, the unadjusted 
myomectomy cost $22,701 and the adjusted cost was 
$28,787. This represents a significant difference.

Comparative Analysis of Myomectomy 
Surgical Methods

Robotic Myomectomy Compared to Traditional 
Techniques
The research conducted by Nash et al. on 133 patients 

full scores [13-15, 28-34]. However, nine studies (90%) 
only partially met this criterion, and only one study (7%) 
fully specified the analytical perspective.
Three studies (30%) carried out full uncertainty analysis, 
two studies (20%) carried out partial analysis, and five 
studies (50%) carried out no uncertainty analysis at 
all. Additionally, just two studies (20%) carried out 
incremental analysis between treatment alternatives in its 
entirety, four studies (40%) did so in part, and four studies 
(40%) did not provide incremental analysis at all (Tab. II).

Study Design and Type of Economic 
Evaluation
Two studies [24, 27] used Markov models, one study 
[26] used a decision model, and one study [25] used a 
multicenter interventional study design out of the four 
comprehensive economic evaluation studies. In terms 
of the kind of economic evaluation, cost-effectiveness 
analysis was used in two studies [25, 27], cost-
utility analysis was used in one study [24], and cost-
minimization analysis was used in one study [26].

Tab. II. QHES (Quality of Health Economic Studies).

Number Item Points
J.H.S. You. 

et al. (2009)

M.A. 
Behera. et 
al. (2012)

V. Thao. 
et al. 
(2023)

A.B. De 
Latour. et 
al. (2025)

1
Was the study objective presented in a clear, specific, 
and measurable manner?

7 7 7 7 7

2
Were the perspective of the analysis (societal, third-
party payer etc.) stated? Were the reasons for the 
perspective selection stated?

4 4 3 4 3

3

Were cost and health variable estimates used in 
the analysis from the best available source (i.e., 
randomized control trial – best, expert opinion – 
worst)?

8 7.5 5 7 8

4
If estimates came from a subgroup analysis, were the 
groups prespecified at the beginning of the study?

1 0.5 0 1 1

5
Was uncertainty handled by statistical analyses to 
address random events and sensitivity analysis to cover 
a range of assumptions?

9 9 9 9 9

6
Was incremental analysis performed between 
alternatives for resources and costs?

6 6 4 6 6

7
Was the methodology for data abstraction (including 
the value of health states and other benefits) stated?

5 5 3 4 3

8

Did the analytic horizon allow time for all relevant 
and important outcomes? Were benefits and costs 
that went beyond 1 year discounted (3% to 5%) and 
justification given for the discount rate?

7 7 5 7 5

9
Was the measurement of costs appropriate and the 
methodology for the estimation of quantities and unit 
costs clearly described?

8 8 7 7 8

10

Were the primary outcome measure(s) for the 
economic evaluation clearly stated and did they 
include the major short-term, long-term, and negative 
outcomes?

6 6 4 5 4

11

Were health outcomes measures/scales valid and 
reliable? If previously tested valid and reliable measures 
were not available, was justification given for the 
measures/scales used?

7 7 3 6 7

12

Were the economic model (including structure), 
study methods and analysis, and the components of 
the numerator and denominator displayed in a clear, 
transparent manner?

8 8 7 8 8

13
Were the choice of economic model, main 
assumptions, and limitations of the study stated and 
justified?

7 7 6 7 5

14
Did the author(s) explicitly discuss direction and 
magnitude of potential biases?

6 5.5 4 5 4

15
Were the conclusions/recommendations of the study 
justified and based on the study results? 

8 8 6 8 8

16
Was there a statement disclosing the source of 
funding for the study?

3 3 3 3 3

Total 
points

100 98.5 76 94 89
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in this systematic review. Only four studies (28.6%) 
carried out comprehensive economic evaluations 
that included quality-adjusted life years (QALYs) or 
incremental cost-effectiveness ratios (ICERs), according 
to our analysis, which showed significant methodological 
heterogeneity. There is a substantial evidence gap in 
fertility-preserving interventions because the remaining 
studies were restricted to cost analyses.
Surgical technique, the features of the healthcare system, 
and the analytical viewpoint were the main causes of the 
observed cost variation, which ranged from $1,469 to 
$626,197 (international dollars 2024). This 450-fold 
disparity highlights important methodological flaws that 
restrict the synthesis of evidence and clinical judgement, 

as well as the difficulty of economic evaluation in 
gynaecological surgery.
Above all, our results show that the choice of time horizon 
significantly changes economic conclusions. While 
shorter-term analyses (≤5 years) frequently came to the 
opposite conclusion, studies using lifetime horizons 
consistently preferred myomectomy over hysterectomy. 
Given that the benefits of fertility preservation accrue 
over decades rather than months, this temporal sensitivity 
has significant ramifications for clinical guidelines and 
reimbursement decisions.
The methodological quality assessment found alarming 
flaws in all of the included research. Only 35.7% of the 
studies received high-quality ratings using validated 

(106 abdominal myomectomy and 27 robot-assisted 
laparoscopic myomectomy) revealed that, even though 
the robotic approach is more expensive ($66,596 versus 
$37,480), the clinical results are on par with or better 
[15]. To ascertain cost-effectiveness, the authors stressed 
that a long-term assessment is required.
Robot-assisted myomectomy ($57,283 dollars) is 
roughly twice as expensive as abdominal myomectomy 
($28,721 dollars), but it offers substantial clinical 
benefits, according to a study by Advincula et al. on 58 
patients [28].

Long-term Economic Analysis

The cost-effectiveness of myomectomy over the long term 

has been the subject of conflicting research. The study by 
You et al. with a five-year horizon found hysterectomy 
to be more effective [24], while the study by Thao et al. 
with a lifetime horizon presented myomectomy as the 
most economical option [27]. Differences in the study 
population, time horizon, and model assumptions are 
probably the cause of this discrepancy.

Discussion

Evidence from 14 studies assessing the financial burden 
and cost-effectiveness of myomectomy for uterine 
fibroids across various healthcare systems was compiled 

Tab. III. Characteristics and Key Findings of Economic Evaluation Studies.

Study Title First Author
Publication 

Year
Country Costing Year Sample Size Intervention Comparator Study Design

Type of 
Economic 
Evaluation

Analytical 
Perspective

Time Horizon
Sensitivity 

Analysis

Willingness-
to-Pay 

Threshold
Key Findings

Cost Analysis 
of Abdominal, 
Laparoscopic, and 
Robotic-Assisted 
Myomectomies

Behera MA 2012 United States
2009 (all costs 
converted to 
2009 USD)

About 1,000 patients 
(200 with robotic 
assistance, 300 
with laparoscopy, 
and more than 500 
with abdominal 
myomectomy; 
secondary data 
sources)

Abdominal 
myomectomy 
(AM), 
Laparoscopic 
myomectomy 
(LM), Robotic-
assisted 
myomectomy 
(RAM)

Comparative 
analysis among 
AM, LM, and 
RAM

Cost analysis 
using decision 
model

Cost-
minimization 
analysis

Healthcare 
system 
perspective

Brief 
postoperative 
phase 
(undefined 
length, 
most likely 
treatment 
phase)

All 
parameters 
underwent 
a one-way 
sensitivity 
analysis.

Not relevant 
for cost-
minimization 
analysis, or not 
applicable

Robotic-assisted 
myomectomy 
was the most 
costly procedure, 
while abdominal 
myomectomy 
showed the 
lowest cost.

Cost-effectiveness of 
Myomectomy versus 
Hysterectomy in 
Women with Uterine 
Fibroids

Thao V 2023 United States 2020
10,000 (model-based 
simulation)

Myomectomy

Hysterectomy 
with or 
without 
oophorectomy

Markov 
decision-
analytic model

Cost-
effectiveness 
analysis

Healthcare 
system 
perspective

Lifetime

the model 
showed 
sensitivity 
to fibroid 
recurrence 
rates and 
quality-
adjusted life 
years.

$100,000 
per quality-
adjusted life 
year (QALY)

The most 
economical 
treatment for 
uterine fibroids 
in women 
aged 40 was 
myomectomy.

Robot-assisted 
Myomectomy versus 
Open Surgery: Cost-
effectiveness Analysis

Boyer De 
Latour A

2025 France
2021 (costs in 
2021 EUR)

99 patients (66 open 
myomectomy cases, 
33 robotic-assisted 
myomectomy cases)

Robot-assisted 
myomectomy 
(RAM)

Open 
myomectomy 
(OM)

Multicenter 
retrospective 
non-
interventional 
study

Cost-
effectiveness 
analysis

Hospital 
perspective

One month 
post-surgery

One-way 
sensitivity 
analysis and 
bootstrap 
were 
performed.

RAM showed a 
50% likelihood 
of cost-
effectiveness at 
this threshold, 
up to €71,000 
per patient.

RAM was more 
expensive but 
led to fewer 
complications 
and a shorter 
hospital stay; 
the incremental 
cost-effectiveness 
ratio was higher, 
and RAM was not 
cost-effective 
at standard 
willingness-to-pay 
thresholds.

Uterine Artery 
Embolization, 
Hysterectomy, or 
Myomectomy for 
Symptomatic Uterine 
Fibroids: A Cost-
Utility Analysis

You JHS 2009 Hong Kong

Approximately 
2006 (currency 
conversion 
from HKD to 
USD in the same 
year)

Analysing a 
hypothetical population 
with fibroid symptoms 
using a model (not 
based on a randomised 
controlled trial, but 
using multiple RCT data 
sources)

Myomectomy

Hysterectomy 
and uterine 
artery 
embolization 
(UAE)

Probabilistic 
and 
deterministic 
elements in a 
Markov model

Cost-utility 
analysis (CUA)

Societal 
perspective

Five years

One-way and 
probabilistic 
Monte Carlo 
sensitivity 
analyses 
(10,000 
iterations) 
were carried 
out.

Unreported 
(the 
manuscript 
does not 
specify the 
willingness-to-
pay threshold)

During the five-
year time frame, 
hysterectomy 
proved to be 
more cost-
effective than 
myomectomy, 
which had lower 
QALYs and higher 
costs than 
hysterectomy but 
better QALYs than 
the UAE.
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Our analysis found important indirect economic 
effects that are frequently overlooked in payer-focused 
assessments, in addition to direct healthcare costs. After 
a myomectomy, Carls et al. showed significant increases 
in work productivity and decreased absenteeism, which 
could have a positive social impact and partially offset 
the higher initial treatment costs [33].
Rather than restricting analysis to the costs of the 
healthcare sector, these findings support broader 
economic evaluation perspectives that capture societal 
value creation. These methods are especially pertinent 
to fertility-preserving interventions, that offer long-
term quality of life, reproductive autonomy, and 
flexibility in family planning in addition to immediate 
symptom relief.

Limitations

This systematic review has several important 
limitations that should be considered when interpreting 
the findings. First, substantial methodological 
heterogeneity in study design, outcome measures, and 
analytical approaches prevented a pooled quantitative 
synthesis of cost-effectiveness data. The under-
representation of studies from low- and middle-income 
countries further limits the global generalisability of 
our results, given regional differences in healthcare 
systems and economic contexts. Restricting the search 
to English-language publications may have introduced 
selection bias and excluded relevant non-English 
studies, particularly from regions where innovative 
gynaecological interventions are practiced. Rapid 
advances in surgical techniques, medical technologies, 
and healthcare delivery models may also mean that 
some included economic evaluations do not fully 
reflect current clinical or cost structures. Variations 
in costing methods, currency adjustments, and 
analytical perspectives across studies further constrain 
comparability and transferability of cost-effectiveness 
estimates. Differences in patient populations, 

comorbidities, and healthcare environments may affect 
the external validity of our findings. Publication bias 
could also have inflated perceived cost-effectiveness 
by favouring studies with positive economic outcomes. 
Moreover, the variable quality of included studies – 
some lacking long-term follow-up or comprehensive 
sensitivity analyses – may weaken the robustness 
of conclusions. Finally, the absence of standardised 
outcome measures across gynaecological economic 
studies limits direct comparisons and may impede 
policy development and clinical decision-making.

Conclusion

This systematic review identified major evidence gaps 
in economic evaluations of myomectomy that affect 
clinical and policy decisions. Among 14 studies, only 
28.6% conducted comprehensive economic evaluations, 
with large cost variations ($1,469-$626,197 International 
Dollars 2024) primarily reflecting methodological 
inconsistencies. Analytical time horizon was the main 
determinant of cost-effectiveness: short-term models 
favoured hysterectomy (ICER: $1,669/QALY), while 
lifetime analyses favoured myomectomy (ICER: 
$726,877/QALY). Quality assessment revealed critical 
flaws – only 35.7% achieved high QHES scores, 90% 
lacked a defined analytical perspective, and half omitted 
uncertainty analyses – undermining evidence validity. 
Robotic-assisted myomectomy showed significantly 
higher costs ($57,283-$66,596 vs. $28,721-$37,480) 
without robust cost-effectiveness support. International 
cost disparities highlight the influence of healthcare 
systems and raise equity concerns related to insurance 
coverage and treatment access. Future research should 
adopt standardised, long-term economic frameworks 
that incorporate reproductive outcomes and broader 
societal benefits to better guide evidence-based policy 
and reimbursement decisions.

QHES criteria, with specific shortcomings in perspective 
specification (90 percent of cost analyses lacked a 
clear analytical perspective) and uncertainty analysis 
(50 percent of studies did not provide an uncertainty 
assessment). The validity and applicability of economic 
evidence are seriously jeopardised by these constraints.
A significant methodological flaw in 70% of cost studies 
is the lack of sensitivity analysis, since robust health 
economic evaluation relies heavily on the quantification 
of uncertainty [35]. Additionally, the emphasis on 
short-term expenses (median follow-up: 12 months) 
consistently undervalues fertility-preserving measures 
whose advantages last throughout reproductive lifespans.
There is an urgent need for standardized evaluation 
frameworks created especially for reproductive health 
interventions, and these methodological flaws reflect 
larger issues in the economic evaluation of fertility-
preserving procedures.
Significant cost differences related to the healthcare 
system were found by our analysis, with significant 
equity implications. Harrington et al. found a 20.8% cost 
difference between commercial insurance ($17,797) and 
Medicaid coverage ($14,727) in the US alone, indicating 
that insurance type may affect access to treatment [34]. 
Given that women of reproductive age from a variety 
of socioeconomic backgrounds are disproportionately 
affected by uterine fibroids, this finding is especially 
alarming.
With European costs ranging from $1,469 (France) to 
$7,941 (England) across comparable healthcare systems, 
international comparisons further demonstrated system-
level variations [28]. Rather than innate variations in 
clinical efficacy, these discrepancies most likely reflect 
variations in resource pricing, clinical pathways, and 
reimbursement structures. In addition to indicating that 
economic evidence might not be directly transferable 
across healthcare systems without suitable adaptation, 
this variation has significant ramifications for the 
development of international guidelines.
According to economic analysis, the mean incremental 
cost of robotic-assisted myomectomy (RAM) is €3,555 

per procedure, which is significantly higher than that of 
open myomectomy (OM). Beyond the usual willingness-
to-pay thresholds (usually €50,000-€100,000 per 
QALY), the incremental cost-effectiveness ratio (ICER) 
increased to €155,241 per complication avoided (main 
outcome: avoidance of transfusions or intraoperative 
blood loss ≥500 mL). Significantly, RAM decreased 
readmissions (0% vs. 1.21%; p<0.01) and hospital 
stays (2.98 vs. 4.34 days; p<0.01) without raising major 
complications, indicating clinically meaningful benefits 
that offset increased expenses [25].
However, the limited 1-month time horizon used in 
this analysis probably understated RAM’s long-term 
benefits, such as decreased adhesion formation and 
enhanced fertility results. The elevated ICER (€155,241) 
reflects the current evidence that routine RAM 
adoption is not supported by economic considerations 
alone, even though cost-volume curves show potential 
economic improvements through optimised surgical 
volume (>1,976 annual procedures), learning curve 
mastery (operating time decreased after ~50 cases), 
and equipment cost reductions. Therefore, in order 
to confirm clinical superiority and cost effectiveness, 
longer-term comparative effectiveness research is still 
essential.
Our comparison of other treatment options showed that 
myomectomy ranked in the middle in terms of both 
cost and clinical results. Although transcervical fibroid 
ablation was the least expensive option ($11,406), 
concerns about fertility preservation and long-term 
durability still exist (29). On the other hand, although 
a hysterectomy is more expensive initially ($30,815), it 
resolves symptoms permanently but removes the ability 
to procreate.
Myomectomy is positioned as a beneficial compromise 
for women seeking to preserve fertility while maintaining 
manageable symptom control due to this economic-
clinical trade-off. Using lifetime perspectives significantly 
boosts this approach’s economic appeal and supports 
value-based healthcare frameworks that put long-term 
patient outcomes ahead of short-term cost reduction.

Tab. IV. Economic Outcomes and Cost-Effectiveness Results (PPP-Adjusted to 2024 International USD).

Study First Author Country
Original 
Costing 

Year

Myomectomy 
Cost (Original)

Myomectomy Cost 
(2024 I$)

Comparator Cost 
(Original)

Comparator Cost 
(2024 I$)

QALY - 
Intervention

QALY - 
Comparator

ICER (2024 I$) Conclusion

Cost Analysis of Abdominal, Laparoscopic, 
and Robotic-Assisted Myomectomies

Behera MA
United 
States

2009 USD
AM: $4,937; LM: 
$6,219; RM: $7,299

AM: $7,008; LM: 
$8,828; RM: $10,361

Same procedures 
compared

- Not calculated Not calculated
Not applicable 
(cost-
minimization)

The most economical surgical 
procedure is an abdominal 
myomectomy.

Cost-effectiveness of Myomectomy 
versus Hysterectomy in Women with 
Uterine Fibroids

Thao V
United 
States

2020 USD $528,217 $626,197

Hysterectomy with 
oophorectomy: 
$550,183; without: 
$558,580

Hysterectomy with 
oophorectomy: 
$652,237; without: 
$662,192

19.38

With 
oophorectomy: 
19.42; Without: 
19.35

$726,877 per 
QALY

The most economical choice 
when taking long-term results 
into account is myomectomy.

Robot-assisted Myomectomy versus Open 
Surgery: Cost-effectiveness Analysis

Boyer De 
Latour A

France 2021 EUR RAM : €8,022 $11,445 OM : €4,467 $6,373 Not calculated Not calculated
$221,484per 
complication-
free patient

RAM is clinically better, but it is 
not cost-effective; optimisation 
is required.

Uterine Artery Embolization, 
Hysterectomy, or Myomectomy for 
Symptomatic Uterine Fibroids: A Cost-
Utility Analysis

You JHS Hong Kong ~2006 HKD
$9,036 (converted 
from HKD)

$2,234
UAE: $8,847; 
Hysterectomy: 
$8,418

UAE: $2,187; 
Hysterectomy: 
$2,081

4.273
UAE: 4.245; 
Hysterectomy: 
4.368

$1,669
The most economical option is 
a hysterectomy when uterine 
preservation is not necessary.
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Tab. V. Characteristics and Key Findings of Cost Analysis Studies.

Study Title First Author
Publication 

Year
Country Sample Size Intervention Comparator Study Design

Economic 
Perspective

Conclusion

Rate, Type, and Cost of Invasive Interventions 
for Uterine Myomas in Germany, France, and 
England

Fernandez H 2009

Germany, 
France, 
United 

Kingdom

Germany: 64,299; France: 
37,787; UK: 18,274

Abdominal, 
laparoscopic, 
hysteroscopic, and 
vaginal myomectomy

Hysterectomy

National 
registry-based 
hospitalization 
data

Healthcare payer 
perspective

Decision-makers in healthcare can benefit 
greatly from the cost data from three 
European nations.

Robot-assisted Laparoscopic Myomectomy vs. 
Abdominal Myomectomy: Short-term Outcomes 
and Costs

Advincula AP 2007
United 
States

58 patients (29 robotic-
assisted, 29 abdominal 
myomectomy)

Robot-assisted 
laparoscopic 
myomectomy

Traditional abdominal 
myomectomy

Retrospective 
case-matched 
study

Hospital and 
third-party payer 
perspectives

Despite the higher initial costs, 
robotic-assisted myomectomy may be 
socioeconomically cost-effective.

Direct Costs Among Women Undergoing 
Surgical Procedures for Uterine Fibroids

Harrington A 2020
United 
States

113,091 patients (103,814 
commercial insurance, 9,277 
Medicaid)

Abdominal, 
traditional 
laparoscopic, 
robotic laparoscopic 
myomectomy

Hysterectomy, UAE, 
ablation, myomectomy 
+ ablation

Retrospective 
cohort using 
administrative 
claims data

Healthcare payer 
perspective

Cost-effective substitutes are required 
because surgical fibroid treatments are 
very expensive.

The INSPIRE Study: 12-Month Economic 
Outcomes of Hysterectomy, Myomectomy, and 
Sonata System

Brooks E 2020
United 
States

8,548 patients (myomectomy 
group)
44011(total patients)

Myomectomy 
(uterus-preserving 
approach)

Hysterectomy, 
Transcervical Fibroid 
Ablation (TFA, Sonata 
system)

Retrospective 
and prospective 
cost comparison

Healthcare payer 
perspective

Hysterectomy was the most costly 
treatment option, while TFA showed the 
lowest cost.

What Are the Total Costs of Surgical Treatment 
for Uterine Fibroids?

Carls GS 2008
United 
States

22,860 patients (surgical), 
14,214 patients (non-surgical)

Myomectomy
Hysterectomy, UAE, 
ablation, non-surgical 
options

Secondary 
analysis of 
insurance claims

Healthcare payer 
and employer 
perspectives

Because there are fewer missed workdays, 
myomectomy may lessen the burden on 
employers.

Cost Analysis of Invasive Treatments for 
Symptomatic Uterine Fibroids

Cronan J 2020
United 
States

11,344 patients (myomectomy 
group)
229897 (total patients)

Myomectomy

Hysterectomy, uterine 
fibroid embolization 
(UFE), endometrial 
ablation

Claims-based 
economic study

Healthcare payer 
perspective

Myomectomy is more common in 
younger and urban women, but it is used 
less frequently despite having comparable 
costs.

Payer Costs for UAE, Hysterectomy, or 
Myomectomy

Dembek CJ 2007
United 
States

2,836 hysterectomy, 704 
myomectomy, 125 UAE 
patients

Myomectomy Hysterectomy, UAE
Retrospective 
insurance claims 
analysis

Healthcare payer 
perspective

UAE follow-up imaging raises expenses, 
but overall costs are similar for all 
treatment modalities.
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Robotic-assisted Laparoscopic vs. Abdominal 
Myomectomy: Surgical Outcomes & Costs
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RALM exhibits similar or better clinical 
outcomes in the short term, but its cost-
effectiveness needs to be assessed over 
the long run.
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Health policy is often presented as a technical process guided 
by scientific evidence and managerial expertise. However, policy 
decisions are equally shaped by political institutions, economic 
constraints, stakeholder interests, and power relations. In Iran, 
these political-economic dimensions remain insufficiently inte‑
grated into health policymaking despite their substantial influ‑
ence on policy formulation, implementation, and sustainability. 
This viewpoint argues that political economy analysis (PEA) 
should be institutionalized throughout the health policy cycle as a 
core component of evidence-informed decision-making. Drawing 
on the characteristics of Iran’s health system, the article identifies 
four interrelated factors that underscore this need: institutional 
fragmentation, fiscal instability associated with a rentier econ‑
omy and economic sanctions, discontinuity arising from politi‑
cal transitions, and the influence of organized interest groups. 
These factors illustrate why technically sound reforms may fail 

to achieve sustainable outcomes when political and institutional 
realities are overlooked. Building on this analysis, the article pro‑
poses four practical pathways for institutionalizing PEA: intro‑
ducing a mandatory Political Economy Annex for major policy 
proposals, establishing a permanent Political Economy Advisory 
Unit, strengthening capacity through education and professional 
training, and promoting long-term policy–research partnerships. 
Collectively, these recommendations provide an operational 
framework for embedding political economy considerations into 
routine health policymaking. Institutionalizing PEA will not elim‑
inate political conflict from health policy; rather, it will improve 
policymakers’ ability to anticipate competing interests, enhance 
the political legitimacy of reforms, manage implementation chal‑
lenges, and design reforms that are both technically effective and 
politically sustainable.
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Summary

What is health policy and why does 
it matter?

Health policy is commonly defined as the set of 
decisions, plans, and actions undertaken by governments 
and other institutions to achieve specific health goals 
within a society  [1]. These goals generally include 
improving population health, ensuring equitable 
access to health services, protecting households from 
financial hardship, and maintaining the quality, safety, 
and efficiency of healthcare delivery  [2]. Although 
this definition appropriately captures the technical 
dimensions of policymaking, it does not fully reflect the 
complex political and economic context within which 
health policies are formulated and implemented. Health 
policy is not simply a rational or evidence-informed 
process in which policymakers identify a problem, 
evaluate scientific evidence, and adopt the most effective 
intervention. Rather, it is a dynamic process shaped 
by competing priorities, institutional arrangements, 
resource constraints, and interactions among multiple 
actors with differing interests [3].
The significance of health policy extends well beyond 

the health sector itself. Health is widely recognized as 
a fundamental human right and an essential component 
of social and economic development [4]. Consequently, 
decisions regarding the allocation of health resources 
have profound implications for equity, economic 
productivity, social welfare, and public confidence in 
government institutions [5]. In Iran, as in many middle-
income countries, health expenditure accounts for a 
considerable proportion of national public spending, 
making health policy a major determinant of fiscal 
sustainability as well as population wellbeing. Poorly 
designed policies may result in inefficient resource 
allocation, widening inequities, financial hardship for 
households, and deterioration in public trust, whereas 
effective policies can improve health outcomes while 
simultaneously strengthening social cohesion and 
economic resilience [6].
Despite this importance, health policy is frequently 
conceptualized as a predominantly technical 
exercise  [7]. Such a perspective implicitly assumes 
that stronger scientific evidence, improved managerial 
capacity, and more sophisticated analytical tools 
are sufficient to produce successful reforms  [8]. 
However, experience from numerous health systems 
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demonstrates that technically sound policies often fail 
because they encounter political resistance, institutional 
fragmentation, conflicting stakeholder interests, or fiscal 
constraints that were not adequately anticipated during 
policy design [9]. Consequently, policy success depends 
not only on the quality of technical evidence but also 
on the political and institutional environment in which 
policies are developed and implemented [10].
In practice, every major health policy decision is embedded 
within a network of formal institutions, informal rules, 
competing interests, and power relationships  [11]. 
Decisions regarding health financing, provider payment 
mechanisms, pharmaceutical regulation, insurance 
coverage, or priority setting are rarely determined 
solely by scientific evidence [12]. Instead, they emerge 
through negotiation among governmental organizations, 
professional associations, private sector actors, civil 
society organizations, and other stakeholders whose 
interests may converge or conflict  [13]. The eventual 
policy outcome therefore reflects not only the available 
evidence but also the relative influence, bargaining 
power, and institutional position, and the prevailing ideas 
and cultural norms of these actors [14]. Understanding 
health policy thus requires examining who participates 
in decision-making, whose interests are prioritized, and 
which institutional arrangements facilitate or constrain 
policy change [15].
This perspective provides the foundation for the central 
argument of this viewpoint. Many explanations for 
unsuccessful health reforms emphasize deficiencies 
in evidence translation, managerial capacity, or 
implementation processes. Although these factors 
are important, they often represent the observable 
manifestations of deeper political and economic 
dynamics. Policy failures frequently arise because 
insufficient attention is paid to stakeholder incentives, 
institutional structures, power asymmetries, fiscal 
realities, and broader political contexts that ultimately 
determine whether reforms become politically feasible 
and sustainable. Accordingly, political economy 
analysis should not be regarded as an optional 
complement to conventional policy analysis, but rather 
as an essential analytical framework for understanding, 
designing, implementing, and evaluating health policies, 
particularly in complex health systems such as that of 
Iran.

What is political economy analysis and 
how does it affect health systems?

Political economy analysis (PEA) is an analytical 
approach that examines how power, institutions, ideas, 
and economic interests interact to shape public policy 
and its outcomes [17]. Although the term is sometimes 
associated primarily with economics or electoral 
politics, its scope is considerably broader. Rather 
than focusing exclusively on economic efficiency 
or political competition, PEA seeks to explain why 
particular policies emerge, whose interests they serve, 

and why implementation succeeds or fails under specific 
institutional and political conditions  [18]. Unlike 
conventional economic evaluation, which primarily 
asks whether an intervention is cost-effective, PEA asks 
complementary questions: Who possesses decision-
making authority? Which actors are likely to support or 
oppose reform? What formal and informal institutions 
shape policy choices? And how do prevailing ideas and 
political narratives influence what is considered feasible 
or legitimate? These questions are fundamental to 
understanding health policy because technically sound 
interventions frequently encounter barriers that cannot 
be explained by technical evidence alone [19].
Contemporary political economy frameworks generally 
emphasize four interrelated dimensions  [20]. The first 
concerns actors and interests, requiring systematic 
identification of relevant stakeholders, their objectives, 
resources, incentives, and relative influence over 
policymaking  [21]. The second dimension focuses on 
institutions, encompassing not only formal organizations 
and legal frameworks but also informal norms, routines, 
unwritten rules, and decision-making practices that 
often govern policy processes in practice, particularly 
in hierarchical bureaucracies [22]. The third dimension 
examines ideas and narratives, including dominant 
beliefs, policy paradigms, and societal discourses that 
influence how health problems are defined and which 
policy solutions become politically acceptable  [23]. 
Finally, PEA considers broader political and economic 
structures, such as fiscal conditions, macroeconomic 
arrangements, dependence on natural resources, 
demographic pressures, and geopolitical factors that 
shape the policy environment  [24]. Together, these 
dimensions provide a comprehensive framework for 
understanding why similar health policies produce 
different outcomes across countries and institutional 
settings [25].
Applying PEA fundamentally changes how health 
system performance is interpreted. Conventional health 
system analyses often attribute policy shortcomings to 
technical limitations, including insufficient financing, 
weak management capacity, inadequate infrastructure, 
or shortages of skilled personnel  [26]. Although these 
factors are important, they frequently represent the 
consequences of deeper political and institutional 
processes rather than their underlying causes  [27]. 
For example, persistent underinvestment in primary 
healthcare may reflect political priorities that favor 
hospital-based services, stronger lobbying by urban 
medical interests, or institutional incentives that 
allocate resources toward curative rather than preventive 
care  [28]. Likewise, inefficiencies in pharmaceutical 
procurement or health financing may arise not solely from 
administrative weaknesses but also from governance 
arrangements, accountability deficits, and incentives 
that permit rent-seeking behavior  [29]. By shifting 
attention from what is happening to why it is happening, 
PEA enables policymakers to identify structural barriers 
that conventional technical analyses may overlook [30].
The value of PEA extends across every stage of the 
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health policy cycle. During agenda-setting, it helps 
explain why certain health problems receive political 
attention while others remain neglected, enabling 
advocates to frame issues in ways that resonate with 
influential decision-makers  [31]. During policy 
formulation, PEA facilitates identification of potential 
winners and losers, allowing policymakers to anticipate 
resistance, negotiate compromises, and build supportive 
coalitions before implementation begins  [32]. During 
implementation, it identifies institutional bottlenecks, 
organizational resistance, and governance challenges 
that may compromise policy execution  [33]. Finally, 
during evaluation, PEA provides a deeper understanding 
of policy performance by distinguishing between 
technical shortcomings and failures arising from 
political, institutional, or economic constraints  [34]. 
Experiences from countries such as Thailand, Turkey, 
and Rwanda illustrate that incorporating political 
economy considerations can contribute substantially 
to the successful implementation of complex health 
reforms, including universal health coverage, health 
financing reforms, and tobacco control policies [35].
Conversely, neglecting political economy considerations 
exposes health reforms to predictable risks. Policies that 
are technically robust may nevertheless prove politically 
infeasible if they threaten influential stakeholders or 
fail to account for institutional realities  [36]. Even 
reforms that initially achieve measurable success 
may lose momentum because of changes in political 
leadership, fiscal pressures, bureaucratic resistance, or 
declining stakeholder support  [37]. Furthermore, the 
absence of systematic political economy analysis limits 
institutional learning, as the political determinants 
of previous policy successes and failures remain 
insufficiently documented and therefore cannot inform 
future reforms [38]. Consequently, integrating PEA into 
health policymaking should be viewed not merely as an 
analytical enhancement but as a fundamental requirement 
for designing policies that are both technically effective 
and politically sustainable.

The necessity of using political economy 
analysis in Iran’s health system

The need to integrate PEA into Iran’s health system is 
rooted in the country’s distinctive institutional, economic, 
and political context. Although many health systems 
face governance challenges, Iran presents a particularly 
compelling case because multiple structural factors 
simultaneously influence health policymaking and 
implementation [38]. These factors include institutional 
fragmentation, fiscal uncertainty, political discontinuity, 
and the influence of organized interest groups, all of 
which interact to shape policy outcomes beyond what 
technical analyses alone can adequately explain [39].
First, Iran’s health governance is characterized by a 
highly fragmented institutional architecture [40]. Unlike 
health systems in which policymaking authority is 
concentrated within a single organization, responsibility 

in Iran is distributed among multiple governmental 
and quasi-governmental institutions [41]. The Ministry 
of Health and Medical Education (MOHME) shares 
responsibilities with organizations such as the Plan 
and Budget Organization (PBO), the Social Security 
Organization (SSO), military health services, charitable 
foundations, and several public insurance organizations, 
each possessing distinct legal mandates, financial 
resources, and organizational priorities  [42]. Although 
such institutional diversity can potentially increase 
system capacity, it also creates substantial coordination 
challenges, overlapping responsibilities, and competing 
policy priorities [43]. Consequently, reforms frequently 
depend not only on technical quality but also on the 
ability to negotiate institutional interests and build 
consensus among multiple decision-makers  [44]. PEA 
provides a structured framework for identifying these 
actors, understanding their incentives, and anticipating 
potential sources of support or resistance before reforms 
are implemented.
Second, the structure of Iran’s economy reinforces the 
need for political economy analysis [45]. The country’s 
dependence on oil revenues, combined with prolonged 
economic sanctions, exposes the health sector to 
persistent fiscal volatility and uncertainty [46]. Currency 
depreciation substantially increases the costs of imported 
medicines, medical technologies, and pharmaceutical 
raw materials, while periods of fiscal constraint often 
require governments to make difficult budgetary trade-
offs among competing sectors  [47]. These decisions 
extend beyond technical budgeting exercises because 
they involve political choices regarding resource 
allocation, distributional priorities, and protection 
of vulnerable populations. Consequently, policies 
designed under assumptions of stable financing may 
become difficult to sustain when economic conditions 
change [48]. Incorporating PEA into the policy process 
enables decision-makers to consider fiscal risks, 
identify politically acceptable financing strategies, and 
develop contingency plans for periods of economic 
instability [49].
Third, political dynamics substantially influence 
the continuity and sustainability of health reforms 
in Iran  [50]. Changes in political leadership and 
administrative priorities may alter the direction of 
health policies, affecting implementation even when 
reforms are technically well designed. The Health 
Transformation Plan (HTP), introduced in 2014, 
illustrates this challenge  [51]. The reform achieved 
important early improvements, including reductions in 
out-of-pocket expenditure and expansion of hospital 
services [52]. However, its longer-term implementation 
was increasingly constrained by fiscal pressures, 
institutional disagreements, and changing political 
priorities. Although these challenges cannot be attributed 
solely to the absence of political economy analysis, 
they illustrate how insufficient attention to stakeholder 
incentives, long-term financing arrangements, and 
institutional ownership may undermine policy 
sustainability [53]. A systematic PEA conducted during 
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policy design could have helped identify potential 
risks, strengthen stakeholder engagement, and support 
mechanisms that enhanced resilience across successive 
political administrations.
Finally, the influence of organized interest groups further 
demonstrates the importance of PEA within Iran’s 
health system. Stakeholders including pharmaceutical 
manufacturers, medical equipment suppliers, private 
healthcare providers, and professional medical 
associations, and influential semi-public entities such as 
military-affiliated health organizations, possess varying 
degrees of influence over policy decisions through 
their technical expertise, organizational capacity, and 
established relationships with policymakers  [54]. 
Their participation is an inevitable component of 
health governance; however, differences in bargaining 
power may lead to policy outcomes that do not always 
align with broader public health objectives  [55]. 
Decisions concerning physician payment mechanisms, 
pharmaceutical pricing, insurance benefit packages, and 
specialist workforce planning are therefore influenced by 
both scientific evidence and stakeholder negotiation [56]. 
The presence of military-affiliated health organizations, 
which operate across pharmaceutical production, 
medical equipment supply, and service delivery, adds an 
additional layer of complexity to health governance in 
Iran. These entities often possess substantial financial 
resources, political connections, and operational 
autonomy, making their interests particularly influential 
in policy decisions. PEA offers a systematic approach for 
making these relationships more transparent, identifying 
potential conflicts of interest, and strengthening 
governance mechanisms that promote accountability 
and balanced decision-making.
Taken together, these institutional, economic, political, 
and stakeholder-related factors demonstrate that the 
principal challenges facing Iran’s health system cannot 
be fully understood through technical analysis alone. 
Rather, they reflect interactions among governance 
structures, political incentives, and economic realities 
that shape the feasibility, implementation, and 
sustainability of health reforms. Recognizing these 
dynamics provides the rationale for moving beyond 
diagnosis toward practical institutional solutions, which 
are discussed in the following section.

Practical pathways for institutionalizing 
PEA in Iran

Recognizing the importance of PEA is only the first 
step; the greater challenge is translating this perspective 
into routine policymaking practice. Many discussions 
acknowledge the relevance of political factors in health 
policy but provide limited guidance on how political 
economy analysis can be systematically incorporated 
into existing governance structures. Accordingly, this 
viewpoint proposes four complementary pathways that 
are both institutionally feasible and responsive to the 
specific characteristics of Iran’s health system. Rather 

than representing isolated interventions, these pathways 
should be viewed as mutually reinforcing mechanisms 
that collectively strengthen evidence-informed and 
politically feasible policymaking.

Introduce a mandatory political economy 
annex for major health policies
The first priority should be the institutionalization 
of political economy assessment within the policy 
development process itself. One practical mechanism 
would be the introduction of a mandatory Political 
Economy Annex accompanying all major health policy 
proposals submitted to national decision-making bodies. 
Similar to fiscal or regulatory impact assessments, 
this annex would require policymakers to evaluate the 
political and institutional context before implementation 
rather than after challenges emerge. The annex should 
systematically assess stakeholder interests, potential 
sources of political support and opposition, institutional 
barriers to implementation, and fiscal or governance risks 
that could threaten policy sustainability. Embedding 
these questions into routine policy preparation would 
encourage policymakers to anticipate implementation 
challenges at an early stage instead of responding to 
them reactively. To ensure quality and prevent tokenism, 
the annex should be reviewed by an independent 
technical committee comprising experts in political 
science, public administration, and health policy before 
the proposal is submitted for final decision. Rather than 
creating unnecessary administrative complexity, such an 
approach could improve decision quality by ensuring 
that technical evidence is interpreted alongside political 
feasibility.

Establish a permanent political economy 
advisory unit
Institutional capacity is essential if PEA is to become 
a routine component of health governance rather than 
an occasional analytical exercise. For this reason, 
establishing a permanent Political Economy Advisory 
Unit within the Ministry of Health or the Secretariat 
of the Supreme Council of Health would represent an 
important institutional investment. Rather than serving 
as another administrative department, the unit should 
function as a strategic advisory body responsible for 
producing political economy assessments, monitoring 
stakeholder dynamics, identifying emerging 
implementation risks, and preserving institutional 
memory across successive administrations. Maintaining 
such expertise within government would reduce 
dependence on ad hoc external consultations while 
improving policy continuity despite changes in political 
leadership. To increase the feasibility of establishment 
and reduce bureaucratic resistance, the unit could 
initially be anchored within existing structures such as 
the Secretariat of the Supreme Council of Health or the 
Deputy for Planning at the Ministry of Health, thereby 
leveraging existing mandates and avoiding perceptions 
of creating redundant bureaucracy.
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Build human capacity for PEA
Institutional reforms cannot succeed without individuals 
who possess the knowledge and skills necessary to 
implement them. At present, most health managers 
in Iran receive extensive training in medicine, public 
health, or health services management but relatively 
limited exposure to stakeholder analysis, institutional 
governance, negotiation, or political strategy. 
Consequently, capacity building should be regarded as 
a central component of institutionalizing PEA rather 
than a supplementary activity. Training initiatives could 
be tailored to different professional groups. Senior 
policymakers would benefit from executive programs 
emphasizing political leadership and strategic decision-
making, while policy analysts, senior advisers, and 
mid-level managers could receive structured training 
in applied political economy analysis, focusing 
on stakeholder mapping, conflict negotiation, and 
institutional diagnostics. Long-term sustainability would 
also require integrating PEA into graduate curricula in 
public health, health policy, and health management, 
thereby preparing future generations of policymakers 
to routinely incorporate political and institutional 
considerations into health policy analysis.

Strengthen policy–research partnerships
A persistent challenge within Iran’s health system is 
the limited interaction between academic research and 
practical policymaking. Although universities generate 
substantial health policy research, much of this evidence 
remains insufficiently connected to ongoing policy 
processes and implementation challenges. Strengthening 
long-term partnerships between academic institutions 
and health policymakers would help bridge this gap. 
Collaborative research agendas, researcher secondment 
programs within governmental organizations, joint 
policy dialogues, and funding mechanisms that 
prioritize politically informed implementation research 
would enable evidence generation to become more 
closely aligned with real policy needs. Such partnerships 
would also encourage continuous learning by ensuring 
that political experiences from previous reforms are 
systematically documented and incorporated into future 
decision-making.

Moving from recommendations to 
institutional change
Implementing these reforms will inevitably encounter 
institutional resistance, competing organizational 
priorities, and resource limitations. However, these 
challenges reinforce rather than weaken the rationale for 
adopting political economy analysis, since they illustrate 
precisely the governance dynamics that PEA is designed 
to identify and address. Accordingly, institutionalization 
should be approached incrementally. Early efforts might 
focus on pilot implementation of the Political Economy 
Annex and targeted capacity-building initiatives before 
expanding toward permanent institutional arrangements 
and broader research partnerships. A phased strategy 
would allow policymakers to demonstrate early 

benefits, build stakeholder confidence, and generate the 
institutional support required for longer-term reform. 
As an initial concrete step, we recommend piloting 
the Political Economy Annex for one major upcoming 
reform, such as the revision of the national health 
insurance benefit package or the development of the 
next national health development plan, to demonstrate 
its value, generate actionable insights, and build 
momentum for broader institutional change. Ultimately, 
institutionalizing political economy analysis should not 
be understood as adding another bureaucratic requirement 
to health policymaking. Rather, it represents a shift 
toward a more comprehensive model of policy analysis 
in which technical evidence, institutional realities, and 
political feasibility are considered simultaneously. Such 
an approach is essential for improving the durability, 
legitimacy, and effectiveness of health reforms in Iran.
Figure 1 illustrates the conceptual framework proposed 
in this viewpoint. The framework demonstrates how 
the structural characteristics of Iran’s health system, 
including institutional fragmentation, fiscal volatility, 
political turnover, and stakeholder power asymmetries, 
create the need for systematic PEA. PEA, operationalized 
through the assessment of actors, institutions, ideas, and 
political-economic structures, is translated into practice 
through four institutional mechanisms proposed in this 
article: a political economy annex for major policy 
proposals, a permanent political economy advisory 
unit, capacity-building initiatives, and policy–research 
partnerships. Collectively, these mechanisms strengthen 
decision-making throughout the health policy cycle and 
contribute to more feasible, resilient, and sustainable 
health policies.

Conclusion

This viewpoint has argued that many of the persistent 
challenges confronting Iran’s health system cannot be 
adequately understood through technical analysis alone. 
Institutional fragmentation, fiscal uncertainty, political 
transitions, and stakeholder interests interact in ways that 
shape the feasibility, implementation, and sustainability 
of health reforms. PEA provides a systematic framework 
for understanding these interactions and complements 
conventional evidence-based policymaking by 
incorporating the political and institutional realities 
within which health policies are developed. Rather than 
viewing political economy analysis as an additional 
analytical exercise, it should be considered an essential 
component of health governance. Institutionalizing 
PEA through routine policy assessment, dedicated 
advisory structures, capacity-building initiatives, and 
stronger policy–research partnerships would improve 
the ability of policymakers to anticipate implementation 
challenges, manage competing interests, and enhance 
the long-term sustainability of health reforms. The 
recommendations proposed in this viewpoint are 
intended as practical and incremental steps rather than 
comprehensive institutional reforms. Their successful 
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implementation will inevitably depend on political 
commitment, organizational learning, and sustained 
collaboration among policymakers, researchers, and 
other stakeholders. Nevertheless, integrating political 
economy analysis into the health policy cycle represents 
an important opportunity to strengthen governance 
capacity and improve the effectiveness of future health 
reforms in Iran. Ultimately, strengthening health policy 
requires not only better and more relevant evidence 
but also a deeper understanding of the political and 
institutional contexts in which evidence is translated 
into action. Embedding political economy analysis 
within routine policymaking can help ensure that 
future reforms are not only technically sound but also 
politically feasible and institutionally sustainable. As a 
first step toward this vision, we recommend initiating 
a pilot application of the Political Economy Annex 
for a forthcoming major health policy decision – such 
as the revision of the national health insurance benefit 
package or the formulation of the next five-year health 
development plan, to generate practical experience, 
demonstrate value to decision-makers, and create 
momentum for sustainable institutional change.

Acknowledgements

The authors would like to thank colleagues and 

anonymous reviewers for their valuable comments 
on earlier drafts of this manuscript. The authors also 
acknowledge the contributions of the broader health 
policy research community whose work on political 
economy analysis has informed this viewpoint. No 
specific individuals or organizations provided funding 
or support that requires acknowledgement beyond this 
statement.

Funding

This research received no specific grant from any 
funding agency in the public, commercial, or not-for-
profit sectors. The authors conducted this work as part of 
their academic and professional responsibilities without 
external financial support.

Ethics approval and consent to 
participate

Not applicable. This manuscript is a viewpoint article 
that does not involve human participants, human data, 
or animal subjects. No original empirical research 
was conducted, and therefore ethical approval was not 
required.

Fig. 1. A conceptual framework for institutionalizing political economy analysis across Iran’s health policy cycle.



POLITICAL ECONOMY IN IRAN’S HEALTH POLICY

E269

Consent for publication

Not applicable. This manuscript contains no individual 
person’s data, images, or identifiable information. No 
consent for publication is required.

Availability of data and materials

Not applicable. This viewpoint article presents conceptual 
arguments and policy analysis based on previously 
published literature. All sources cited in this manuscript 
are publicly available in the academic literature and are 
referenced accordingly. No new datasets were generated 
or analyzed during this study.

Competing interest statement

The authors declare that they have no competing 
interests. No financial or non-financial conflicts of 
interest exist that could have influenced the content, 
analysis, or conclusions presented in this manuscript.

Authors’ contributions

MM conceptualized the theoretical framework and 
critically revised the manuscript. MeB and AB contributed 
to the contextual analysis, developed practical pathways, 
and drafted the initial version. SA and AB contributed to 
the literature review and provided critical revisions. MaB 
supervised the project, contributed to conceptualization 
and design, and finalized the manuscript. All authors 
read and approved the final manuscript.

References

[1]	 Pollack Porter KM, Rutkow L, McGinty EE. The Impor-
tance of Policy Change for Addressing Public Health Prob-
lems. Public Health Rep 2018;133:9S-14S. https://doi.
org/10.1177/0033354918788880.

[2]	 Babaita AO, Jahan Y, Nakamura R, Moriyama M. Identifying 
key factors for successful formulation and implementation of 
healthcare policies on non-communicable diseases: a multina-
tional analysis. Front Public Health 2024;12:1292176. https://
doi.org/10.3389/fpubh.2024.1292176.

[3]	 O’Brien GL, Sinnott SJ, Walshe V, Mulcahy M, Byrne S. 
Health policy triangle framework: Narrative review of the re-
cent literature. Health Policy Open 2020;1:100016. https://doi.
org/10.1016/j.hpopen.2020.100016.

[4]	 Moutselos K, Maglogiannis I. Evidence-based Public Health 
Policy Models Development and Evaluation using Big Data 
Analytics and Web Technologies. Med Arch 2020;74:47-53. 
https://doi.org/10.5455/medarh.2020.74.47-53.

[5]	 Song J, Zhu Z, Li Q, Chen Y, Wang Z, Zhou S, Xu M, Zheng ZJ. 
Comparative content analysis of national health policies, strate-
gies and plans before and after COVID-19 among OECD and 
BRICS countries. Glob Health Res Policy 2025;10:6. https://
doi.org/10.1186/s41256-024-00400-y.

[6]	 Behzadifar M, Ghanbari MK, Ravaghi H, Bakhtiari A, Shahabi 
S, Doshmangir L, Alidoost S, Azari S, Martini M, Ehsanzadeh 
SJ, Bragazzi NL. Health policy analysis in Eastern Mediterra-

nean region using a health policy triangle framework: Histori-
cal and ethical insights from a systematic review. J Prev Med 
Hyg 2022;63:E351-E373. https://doi.org/10.15167/2421-4248/
jpmh2022.63.2.2450.

[7]	 Cho V, Trowbridge J, Perreira T, Sodhi S, Karsan A, Hassan H, 
Perrier L, Prokopy M, Dale A, Brown A. Definition and key 
concepts of high-performing health systems: a scoping review. 
BMJ Open 2025;15:e094124. https://doi.org/10.1136/bmjo-
pen-2024-094124.

[8]	 Moutselos K, Maglogiannis I. Evidence-based Public Health 
Policy Models Development and Evaluation using Big Data 
Analytics and Web Technologies. Med Arch 2020;74:47-53. 
https://doi.org/10.5455/medarh.2020.74.47-53.

[9]	 Breneol S, Curran JA, Marten R, Minocha K, Johnson C, Wong 
H, Langlois EV, Wozney L, Vélez CM, Cassidy C, Juvekar S, 
Rothfus M, Aziato L, Keeping-Burke L, Adjorlolo S, Patiño-
Lugo DF. Strategies to adapt and implement health system 
guidelines and recommendations: a scoping review. Health Res 
Policy Syst 2022;20:64. https://doi.org/10.1186/s12961-022-
00865-8.

[10]	 Ferreira DC, Vieira I, Pedro MI, Caldas P, Varela M. Patient 
Satisfaction with Healthcare Services and the Techniques Used 
for its Assessment: A Systematic Literature Review and a Bib-
liometric Analysis. Healthcare (Basel) 2023;11:639. https://doi.
org/10.3390/healthcare11050639.

[11]	 Topp SM, Schaaf M, Sriram V, Scott K, Dalglish SL, Nelson 
EM, Sr R, Mishra A, Asthana S, Parashar R, Marten R, Costa 
JGQ, Sacks E, Br R, Reyes KAV, Singh S. Power analysis in 
health policy and systems research: a guide to research con-
ceptualisation. BMJ Glob Health 2021;6:e007268. https://doi.
org/10.1136/bmjgh-2021-007268.

[12]	 Sriram V, Keshri VR. Interest Groups and Health Facility Regu-
lation - Future Directions for Health Policy and Systems Re-
search Comment on “What Lies Behind Successful Regulation? 
A Qualitative Evaluation of Pilot Implementation of Kenya’s 
Health Facility Inspection Reforms”. Int J Health Policy Manag 
2023;12:7826. https://doi.org/10.34172/ijhpm.2023.7826.

[13]	 Koon AD, Rao KD, Tran NT, Ghaffar A. Embedding health 
policy and systems research into decision-making processes 
in low- and middle-income countries. Health Res Policy Syst 
2013;11:30. https://doi.org/10.1186/1478-4505-11-30.

[14]	 Shearer JC, Abelson J, Kouyaté B, Lavis JN, Walt G. Why do 
policies change? Institutions, interests, ideas and networks in 
three cases of policy reform. Health Policy Plan 2016;31:1200-
11. https://doi.org/10.1093/heapol/czw052.

[15]	 Singh PK, Singh S, Ahmad S, Singh VK, Kumar R. Navigating 
power dynamics and hierarchies in medical education: Enhanc-
ing faculty experiences and institutional culture. J Postgrad Med 
2025;71:82-90. https://doi.org/10.4103/jpgm.jpgm_728_24.

[16]	 Berdida DJE. Valuing Invisible Labor: A Feminist Political 
Economy Analysis of the Cost and Burden of Critical Care 
Nursing in Low- and Lower-Middle-Income Countries. Nurs 
Inq 2026;33:e70097. https://doi.org/10.1111/nin.70097.

[17]	 Nzinga J, Olwanda E, Opondo K, Kimutai H, Cooper J, Arwah 
B, Tsofa B, Barasa E, Croke K. Power, interests, and maternal 
health care: a political economy analysis of service delivery re-
design in Kenya. Health Policy Plan 2026;41:558-69. https://
doi.org/10.1093/heapol/czaf111.

[18]	 Zakumumpa H, Paina L, Ssegujja E, Ssempala R, Ssengooba 
F. Barriers to raising taxes on tobacco products in Uganda: a 
political economy analysis. Health Policy Plan 2026;41:225-36. 
https://doi.org/10.1093/heapol/czaf098.

[19]	 Witter S, Bertone MP, Baral S, Gautam G, Pratap SKC, Phol-
park A, Saputri NS, Darmawan AB, Toyamah N, Fillaili R, 
de Oliveira Cruz V, Sparkes S. Political economy analysis of 
health financing reforms in times of crisis: findings from three 
case studies in south-east Asia. Int J Equity Health 2025;24:34. 
https://doi.org/10.1186/s12939-025-02395-5.



M. MARTINI ET AL.

E270

[20]	 Sing F, Mackay S, Swinburn B, Garton K. A political economy 
analysis of the legislative response to unhealthy food and bev-
erage marketing in Chile, Canada and the UK. Global Health. 
2025;21:4. https://doi.org/10.1186/s12992-024-01093-1.

[21]	 Kebede MA, Beyene AD, Ifeanyichi M, Bognini M, Takele M, 
Hargest R, Friebel R. Political economy analysis of Ethiopia’s 
Integrated Emergency Surgical Officer programme. Br J Surg 
2025;112:xv41-xv42. https://doi.org/10.1093/bjs/znaf220.

[22]	 Johnson E, Jusril H, Pratiwi L, Trisnasari S, Thow AM, Ra-
chmi CN. Looking towards the sweet, sweet future: a political 
economy analysis of sugar and nutrition policy in Indonesia. 
Public Health Nutr 2025;28:e112. https://doi.org/10.1017/
S1368980025100566.

[23]	 Engdawork K, D’Ambruoso L, Hailu T, Yared M, Geletu 
GM, Baraki SG, Sebsibe E, Abbott P. “Space to see the fu-
ture”? A political economy analysis of child and adolescent 
mental health and well-being in Ethiopia including routes for 
change. Front Sociol 2025;9:1488619. https://doi.org/10.3389/
fsoc.2024.1488619.

[24]	 Chukwuma JN, Obi FA. A political economy analysis of health 
policymaking in Nigeria: the genesis of the 2014 National 
Health Act. Health Policy Plan 2025;40:459-70. https://doi.
org/10.1093/heapol/czaf007.

[25]	 Garcia PJ, Kitutu FE, Guzman JM, Najarro L, Ssengooba 
F, King C. Challenges in the medical oxygen ecosystem 
of Peru: A political economy analysis. PLOS Glob Public 
Health 2025;5:e0005667. https://doi.org/10.1371/journal.pg-
ph.0005667.

[26]	 Karuveettil V, Janakiram C, John D, Mathur M, Varma B, Green 
H. Political economy analysis of health: a scoping review proto-
col. JBI Evid Synth 2024;22:1906-13. https://doi.org/10.11124/
JBIES-23-00204.

[27]	 Abdullahi LH, Oketch S, Komen H, Mbithi I, Millington K, 
Mulupi S, Chakaya J, Zulu EM. Gendered gaps to tuberculo-
sis prevention and care in Kenya: a political economy analysis 
study. BMJ Open 2024;14:e077989. https://doi.org/10.1136/
bmjopen-2023-077989.

[28]	 Ahsan A, Amalia N, Rahmayanti KP, Adani N, Wiyono NH, 
Endawansa A, Utami MG, Miranti Yuniar A, Anastasia EV, Per-
tiwi YBA. Political economy analysis of health taxes (tobacco, 
alcohol drink and sugar-sweteened beverage): qualitative study 
of three provinces in Indonesia. BMJ Open 2024;14:e085863.

[29]	 Elliott LM, Waqa GD, Ravuvu ALA, Dalglish SL, Topp SM. 
Watered down: a cross-case political economy analysis of sug-
ar-sweetened beverage taxes in Vanuatu and Fiji. Health Promot 
Int 2024;39:daae142. https://doi.org/10.1093/heapro/daae142.

[30]	 Thow AM, Neves D, Aidoo R, Aduku LNE, Moyo B, Apprey 
C, Kroll F, Annan R. Strengthening the governance of food 
systems for nutrition in Africa: a political economy analysis 
of food policy in South Africa and Ghana. Public Health Nutr 
2024;27:e243. https://doi.org/10.1017/S1368980024001356.

[31]	 Panwar V, Wilkinson E, Pelling M. The barriers to uptake of 
disaster risk management science in urban planning: A politi-
cal economy analysis. Disasters 2024;48:e12644. https://doi.
org/10.1111/disa.12644.

[32]	 Bigirinama RN, Mothupi MC, Mwene-Batu PL, Kozuki N, 
Chiribagula CZ, Chimanuka CM, Ngaboyeka GA, Bisimwa 
GB. Prioritization of maternal and newborn health policies and 
their implementation in the eastern conflict affected areas of the 
Democratic Republic of Congo: a political economy analysis. 
Health Res Policy Syst 2024;22:55. https://doi.org/10.1186/
s12961-024-01138-2.

[33]	 Engdawork K, D’Ambruoso L, Hailu T, Yared M, Geletu 
GM, Baraki SG, Sebsibe E, Abbott P. “Space to see the fu-
ture”? A political economy analysis of child and adolescent 
mental health and well-being in Ethiopia including routes for 
change. Front Sociol 2025;9:1488619. https://doi.org/10.3389/
fsoc.2024.1488619.

[34]	 Kuwawenaruwa A, Mollel H, Machonchoryo JM, Margini F, 
Jaribu J, Binyaruka P. A political economy analysis of strength-
ening health information system in Tanzania. BMC Med Inform 
Decis Mak 2023;23:245. https://doi.org/10.1186/s12911-023-
02319-9.

[35]	 Rodríguez DC, Balaji LN, Chamdimba E, Kafumba J, Koon 
AD, Mazalale J, Mkombe D, Munywoki J, Mwase-Vuma T, 
Namakula J, Nambiar B, Neel AH, Nsabagasani X, Paina L, 
Rogers B, Tsoka M, Waweru E, Munthali A, Ssengooba F, 
Tsofa B. Political economy analysis of subnational health man-
agement in Kenya, Malawi and Uganda. Health Policy Plan 
2023;38:631-47. https://doi.org/10.1093/heapol/czad021.

[36]	 Nannini M, Biggeri M, Putoto G. Comparative Insights to Ad-
vance Political Economy Analysis: A Response to Recent Com-
mentaries. Int J Health Policy Manag 2023;12:8367. https://doi.
org/10.34172/ijhpm.2023.8367.

[37]	 Tsofa B, Waweru E, Munywoki J, Soe K, Rodriguez DC, Koon 
AD. Political economy analysis of sub-national health sec-
tor planning and budgeting: A case study of three counties in 
Kenya. PLOS Glob Public Health 2023;3:e0001401. https://doi.
org/10.1371/journal.pgph.0001401.

[38]	 Behzadifar M, Bragazzi NL, Arab-Zozani M, Bakhtiari A, Be-
hzadifar M, Beyranvand T, Yousefzadeh N, Azari S, Sajadi HS, 
Saki M, Saran M, Gorji HA. The challenges of implementa-
tion of clinical governance in Iran: a meta-synthesis of quali-
tative studies. Health Res Policy Syst. 2019;17:3. https://doi.
org/10.1186/s12961-018-0399-5.

[39]	 Lotfian A, Moghri J. Structural challenges and strategic re-
sponses in Iran’s COVID-19 management: insights from health-
care experts. BMC Public Health 2026;26:1434. https://doi.
org/10.1186/s12889-026-26860-0.

[40]	 Jalilvand MA, Raeisi AR, Shaarbafchizadeh N. Hospital gov-
ernance accountability challenges in Iran: a qualitative study. 
BMC Health Serv Res 2025;25:946. https://doi.org/10.1186/
s12913-025-13100-1.

[41]	 Hedayati M, Masoudi Asl I, Maleki M, Fazaeli AA, Goharin-
ezhad S. Policy analysis of the protection of Iranian households 
against catastrophic health expenditures: a qualitative analysis. 
BMC Health Serv Res 2023;23:445. https://doi.org/10.1186/
s12913-023-09275-0.

[42]	 Aboulhallaj M, Mousavi SM, Jafari M, Vosoogh-Moghaddam 
A, Bahariniya S, Ghasemyani S, Tabatabaei Far SS. Chal-
lenges and executive requirements of advanced health system 
governance based on general health policies in Iran: qualita-
tive research. BMC Health Serv Res 2024;24:1517. https://doi.
org/10.1186/s12913-024-11887-z.

[43]	 Yazdizadeh B, Sajadi HS, Mohtasham F, Mohseni M, Majdza-
deh R. Systematic review and policy dialogue to determine 
challenges in evidence-informed health policy-making: find-
ings of the SASHA study. Health Res Policy Syst 2021;19:73. 
https://doi.org/10.1186/s12961-021-00717-x.

[44]	 Mahdiyan S, Amini-Rarani M, Rezayatmand R, Shaarbaf-
chizadeh N. Understanding challenges of primary healthcare 
financial resource allocation in Iran. Health Res Policy Syst 
2025;23:82. https://doi.org/10.1186/s12961-025-01331-x.

[45]	 Khodayari-Zarnaq R, Mobasseri K, Ghasemyani S, Sadeghi-
Ghyassi F, Naghshi M, Kabiri N. Challenges and Weaknesses of 
Leadership and Governance-related Health Policies in Iran: A 
Systematic Review. Arch Iran Med 2024;2:508-21. https://doi.
org/10.34172/aim.28907. Epub 2024 Sep 1. PMID: 39465526;

[46]	 Khodayari-Zarnaq R, Mobasseri K, Ghasemyani S, Sadeghi-
Ghyassi F, Naghshi M, Kabiri N. Challenges and Weaknesses 
of Leadership and Governance-related Health Policies in Iran: 
A Systematic Review. Arch Iran Med 2024;27:508-21. https://
doi.org/10.34172/aim.28907.

[47]	 Asadi-Lari M, Ahmadi Teymourlouy A, Maleki M, Eslambolchi 
L, Afshari M. Challenges and opportunities for Iranian global 
health diplomacy: lessons learned from action for prevention 
and control of noncommunicable diseases. Health Res Policy 



POLITICAL ECONOMY IN IRAN’S HEALTH POLICY

E271

Syst. 2021 Dec 24;19(1):152. https://doi.org/10.1186/s12961-
021-00800-3.

[48]	 Keyvani H, Majdzadeh R, Hanaee J, Doshmangir L. Determi-
nants and policy approaches to healthcare professional reten-
tion in Iran: A mix of scoping review and qualitative evidence. 
PLoS One 2026;21:e0339855. https://doi.org/10.1371/journal.
pone.0339855.

[49]	 Keyvani H, Majdzadeh R, Hanaee J, Doshmangir L. Determi-
nants and policy approaches to healthcare professional reten-
tion in Iran: A mix of scoping review and qualitative evidence. 
PLoS One 2026;21:e0339855. https://doi.org/10.1371/journal.
pone.0339855.

[50]	 Eskandarian M, Raeisi A, Ferdosi M, Golzari M. Toward Iran’s 
health system regionalization: A qualitative approach. J Educ 
Health Promot 2025;14:380. https://doi.org/10.4103/jehp.
jehp_825_24.

[51]	 Beiranvand S, Saki M, Behzadifar M, Bakhtiari A, Behzadi-
far M, Keshvari M, Bragazzi NL. The effect of the Iranian 
health transformation plan on hospitalization rate: insights 
from an interrupted time series analysis. BMC Health Serv Res 
2020;20:327. https://doi.org/10.1186/s12913-020-05186-6.

[52]	 Darvishi B, Behzadifar M, Ghanbari MK, Ehsanzadeh SJ, 
Bakhtiari A, Behzadifar M, Azari S, Bragazzi NL. Financial 
Protection Indexes and the Iranian Health Transformation Plan: 
A Systematic Review. Yale J Biol Med 2021;94:465-76.

[53]	 Moeeni M, Nosratnejad S, Rostampour M, Ponnet K. To what 
extent has the Iranian Health Transformation Plan addressed 
inequality in healthcare financing in Iran? Int J Equity Health 
2023;22:62. https://doi.org/10.1186/s12939-023-01880-z.

[54]	 Laurisz N, Ćwiklicki M, Żabiński M, Canestrino R, Magli-
occa P. The Stakeholders’ Involvement in Healthcare 4.0 Ser-
vices Provision: The Perspective of Co-Creation. Int J Envi-
ron Res Public Health 2023;20:2416. https://doi.org/10.3390/
ijerph20032416.

[55]	 Loh YSL, Koh SGM, Siah AKL, Cheong WL, Su TT. Stake-
holder engagement and pharmaceutical pricing regulation: 
a qualitative inquiry. J Pharm Policy Pract 2025;18:2550370. 
https://doi.org/10.1080/20523211.2025.2550370.

[56]	 Rizk HI, Elkholy MM, Barakat AA, Elsayed RMM, Abd El Fa-
tah SAM. Perspectives of pharmaceutical stakeholders on de-
terminants of medicines accessibility at the primary care level. J 
Egypt Public Health Assoc 2021;96:1. https://doi.org/10.1186/
s42506-020-00062-x.

Received on June 18, 2026. Accepted on June 25, 2026.

Correspondence: Masoud Behzadifar, Social Determinants of Health Research Center, Lorestan University of Medical Sciences, Khorramabad, 
Iran. E-mail: masoudbehzadifar@gmail.com, bezadifar@lums.ac.ir. 

How to cite this article: Martini M, Behzadifar M, Azari S, Bakhtiari A, Behzadifar M. Embedding political economy in Iran’s health 
policy cycle: necessity and pathways. J Prev Med Hyg 2026;67:E263‑E271. https://doi.org/10.82082/2421-4248/jpmh2026.67.2.4009

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC‑BY‑NC‑ND (Creative Commons Attribution‑NonCommercial‑NoDerivatives 4.0 International) license. 
The article can be used by giving appropriate credit and mentioning the license, but only for non‑commercial purposes and only in the original version. For further infor‑
mation: https://creativecommons.org/licenses/by‑nc‑nd/4.0/deed.en



 OPEN ACCESS   J PREV MED HYG 2026; 67: E272-E277

https://doi.org/10.82082/2421-4248/jpmh2026.67.2.4016E272E272 E272

For centuries, humans sought to contain the devastating effects of 
smallpox. Indeed, as early as the 2nd century BC, a method called 
“variolation” was utilised to combat the disease. It was not until 
1798, however, that the English physician and naturalist Edward 
Jenner invented a more effective technique of immunization, 
which he called vaccination. Among the various personalities 
who strove to spread Jenner’s sensational innovation throughout 
Italy, the Ligurian doctor Onofrio Scassi played a prominent role. 
Onofrio Scassi (1768-1836) studied medicine in Genoa, graduat‑

ing in 1788. He subsequently developed his skills further at the 
University of Pavia and in the United Kingdom. Upon returning 
to Genoa, in addition to holding various public offices, he was 
among the first to practise smallpox vaccination in Italy. 
Moreover, in 1801, he was one of the founders of the Medical 
Society of Emulation, which worked for years to spread the prac‑
tice of vaccination between the period of the Ligurian Republic 
(1797-1805) and the years in which Genoa was part of Napo‑
leon’s French empire (1805-1814).
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Summary

Background

For many centuries, smallpox posed one of the most 
serious threats to human health. Caused by a virus 
belonging to the Variola family, this highly contagious 
infectious disease was originally widespread in Asia, 
Africa and Europe, from where it later spread to the 
Americas and the rest of the world (causing high 
mortality among native peoples, who lacked antibodies 
against the disease) [1].
Its devastating impact stemmed not only from its rapid 
spread but also from the severity of its symptoms and the 
high mortality rate associated with infection.
Smallpox initially manifested itself through high fever 
and headache; subsequently, within 12-15 days, pustular 
rashes developed all over the body. The disease was fatal 
in 50% of cases and often left survivors with permanent 
disfiguring scars (and, in some extreme cases, caused 
blindness) [2].
Given these devastating consequences, communities 
across different regions sought ways to prevent or 
mitigate the effects of the disease, despite their limited 
medical knowledge.
Over the years, to counteract the terrible and potentially 
lethal effects of this disease, people tried to limit its 
impact by implementing the scant knowledge of hygiene 
and health at their disposal.
The earliest preventive practice developed, known as 
“variolation”, had been used for centuries in Asia and 

parts of Africa. The technique consisted of deliberately 
exposing healthy individuals to material obtained from 
smallpox lesions in order to induce a mild infection 
and confer immunity. Despite the risks associated 
with the procedure, variolation significantly reduced 
mortality compared with naturally acquired smallpox 
and constituted an important precursor to modern 
vaccination [3].
In particular, this practice involved inoculating a healthy 
patient with material taken from the pustules of a patient 
infected with a mild form of smallpox (Variola minor).
In this way, the less dangerous form of smallpox was 
deliberately caused in the healthy patient, thus making 
him immune to the most lethal form, too.
For a long time, this technique remained the only 
method of preventing the disastrous and lethal effects of 
smallpox, and was, indeed, fairly efficacious (though it 
made the “variolized” patient a vehicle for the spread of 
the disease and also exposed him to the risk of contracting 
other diseases, such as tuberculosis or syphilis, as well 
as developing bacterial infections) [4].

Introduction 

The first news regarding the practice of variolation 
reached Europe at the beginning of the 18th century [5] 
through the reports of some doctors who had visited 
Istanbul. These included Emanuel Timoni (1669-1720) 
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and Giacomo Pilarino (1659-1718) [4]. 
•	 Emanuel Timoni was a Greek physician from 

Constantinople who played a significant role 
in introducing variolation to Western Europe. 
He studied medicine at the University of Padua 
and later worked in the Ottoman Empire, where 
he became familiar with the local practice of 
smallpox inoculation. Like Giacomo Pilarino, he 
observed that variolation involved inducing a mild 
form of the disease in order to provide protection 
against more severe infection [6].

•	 Giacomo Pilarino, was a physician trained; 
he was a notable early European advocate of 
variolation; while working in the Ottoman Empire, 
he became familiar with the practice of variolation 
and later helped introduce it to Europe. In 1715, 
he published a treatise describing the method and 
supporting its use as a preventive measure against 
smallpox, contributing to its gradual acceptance 
among European physicians.

It was, however, the determination of a woman, 
Lady Mary Wortley Montague, that actually brought 
this practice to the attention of European medicine, 
subsequently enabling it to spread throughout Europe.
Nevertheless, the practice was short-lived in Europe. 
Indeed, less than 80 years after its introduction and 
diffusion across the continent (the technique being adopted 
at various royal courts, such as those of France, Prussia 

and Austria, for example), it was superseded by a more 
effective method of immunization – designed in 1796 
by the English physician and naturalist Edward Jenner 
(1749-1823) (Fig. 1). Jenner’s method of immunization, 
which he called ‘vaccination’, involved inoculating a 
healthy patient with secretions from animals or humans 
affected by cowpox, a mild disease related to smallpox.
In this way, the patient would also develop immunity 
to the much more dangerous and lethal form of human 
smallpox.
Today, however, we know that Jenner was not actually the 
first person to use vaccine material to immunize patients 
against smallpox. Indeed, many English doctors living 
in cattle-rearing areas were already familiar with this 
method. Jenner, however, had the undisputed merit of 
conferring scientific status on the practice of vaccination 
by demonstrating empirically that the technique elicited 
immunity to smallpox [7].
Moreover, he spread knowledge of his method 
systematically through the publication, at his own expense, 
of his pamphlet An Inquiry into the Causes and Effects 
of the Variolae Vaccinae, a disease discovered in some of 
the western of England, particularly Gloucestershire and 
Known by the Name of Cow Pox in 1798 [8].
Jenner’s innovative method soon spread from England 
throughout Europe, including Italy. The adoption of 
vaccination in Italy was due partly to individual efforts 
(by far-sighted doctors eager to leave their mark on the 
history of medicine) and partly to collective undertakings 
(as a result of international scientific collaboration 
established by some Italian medical circles) [9].
Among the most emblematic personalities involved in 
the diffusion of Jenner’s method in Italy were:

•	 Luigi Sacco (1769-1836), the first doctor to use 
vaccine material gathered in Italy [10];

•	 Michele Troja (1747-1827), Antonio Miglietta 
(1767-1826), Domenico Cotugno (1736-1822) 
and Gennaro Galbiati (1766-1844), who were 
among the first doctors to introduce vaccination 
into the Kingdom of Naples [11, 12];

•	 Giacomo Barzellotti, one of the first advocates 
of smallpox vaccination in the Grand Duchy of 
Tuscany [13];

•	 Pietro Moscati (1739-1824), who, having already 
been a fervent supporter of variolation, tried to 
spread the practice of smallpox vaccination in 
Milan and Lombardy [14, 15];

•	 the Ligurian doctor Onofrio Scassi (1768-1836), 
who was the first to spread vaccination in Liguria 
(and perhaps the first to practise it in Italy) [16].

Onofrio Scassi, the son of a doctor, Agostino Scassi, 
was born in Cogoleto (Genoa) in 1768 (Fig. 2) [17]. He 
studied medicine in Genoa, graduating in about 1788. He 
then attended at the University of Pavia the lectures of 
the doctor and hygienist Johann Peter Frank (1745-1821), 
considered by many to be the founder of modern public 
health, and those of the doctor, surgeon and anatomist 
Antonio Scarpa (1752-1832), remembered for his studies 
on aneurism, on congenital clubfoot and on hernias.
His decision to pursue his studies at the University of 

Fig. 1. This is a famous portrait of Edward Jenner painted by John 
Raphael Smith. In the background, the English countryside is de-
picted with several cows grazing near a farmwoman – both of 
them the most important figures in Jenner’s discovery of the 
smallpox vaccination.
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Pavia was by no means casual. Indeed, the University of 
Pavia was one of the liveliest cultural centres of the time, 
boasting among its professors, in addition to the above-
mentioned Scarpa and Frank, also Lazzaro Spallanzani 
(1729-1799) and Alessandro Volta (1745-1827) [18].
After his study period in Pavia, the young Ligurian 
doctor decided, probably on the advice of William Batt 
(a doctor of English origin who had lived in Genoa since 
1771), to go to England and then to Scotland in order to 
perfect his studies.
It was in Edinburgh in particular that Scassi received 
his greatest recognition, being enrolled in the Royal 
Medical Society and publishing (in 1792) one of his 
first important works: De foetu humano. Dissertatio 
anatomica-physiologica acutore Onuphrio Agnese 
Scassi, Genuensi, philosophie et medicinae doctore, 
Regiae Societatis Medicae Edim. Membro [19].
Having returned to Genoa in 1794, he was (thanks to the 
fame he had acquired abroad) registered with the College 
of Physicians and was charged by the genoese sanitation 
office with monitoring and containing an epidemic that 
had broken out in western Liguria (between Savona and 
Ventimiglia).

With the fall of the Genoese Republic in June 1797, 
Scassi promptly joined the newly formed Ligurian 
Republic, obtaining the command of a company of 
the national guard. On the occasion of the legislative 
elections (the only case of elections held in the whole 
of Italy in that period), he was selected to compose the 
body of second-degree electors.
The following year, when he had already been appointed 
to the chair of theoretical medicine at Pammatone 
Hospital, Scassi began to assume an increasingly 
political role – in addition to his scientific one – which 
saw him become president of the College of Physicians 
and a member of the National Institute. 
It was precisely within this prestigious body that Scassi 
presented the government a project for the reform of 
studies, which, however, was not implemented [20].
Indeed, precisely at that historical juncture, the 
Ligurian Republic was going through the most critical 
phase of its brief existence; in 1799, it bore the brunt 
of a counteroffensive by the powers of the first anti-
Napoleonic coalition, which besieged Genoa for a long 
time (bringing famine and epidemics to the city) and 
temporarily conquered it in 1800 [21-23].
Paradoxically, it was precisely during that terrible period 
in the life of the Ligurian Republic that Scassi, thanks 
to the help of his colleague Batt, was able to contact the 
famous Geneva doctor Louis Odier (1747-1817) in order 
to obtain some vials of vaccine pus and put into practice 
Jenner’s sensational technique of vaccination.
Although the first news of this innovative method of 
vaccination had reached the ears of Scassi and Batt 
immediately after the publication of Jenner’s pamphlet, 
it was only later, in the autumn of 1800, that Scassi 
managed to carry out the first smallpox vaccinations.
In that same autumn, the doctor Luigi Sacco first 
succeeded in using vaccine material gathered in Italy, 
thereby obviating the long waiting times required to 
obtain vaccine pus from northern European countries. 
Scassi’s first experience as a vaccinator prompted him to 
publish a short pamphlet the following year, in which he 
reflected on the methods of inoculation and the potential 
critical issues of the practice [24]. On one hand, thanks 
to the discovery by Sacco, vaccinations in Italy were able 
to avoid the long waiting times for vaccines pus coming 
from abroad. On the other hand, thanks to the pamphlet 
published by Scassi, the technique for vaccinating was 
explained in the finest detail to all Italian doctors eager 
to put it on practice. 
In the wake of this public commitment, which probably 
stemmed from the ideas of Johan Peter Frank (according 
to whom health was a collective good which had to 
be protected by the State) [25], Scassi, together with 
several other doctors and personalities from the Genoese 
healthcare environment (including William Batt, Luigi 
Marchelli, the Mojon brothers, Antonio Mongiardini and 
Domenico Viviani) actively participated in the founding 
of the Genoa Medical Society of Emulation in July 1801.
The task of the newly established Society was simple: to 
constitute a meeting point for the various personalities 
involved in the health field, in order to “share their insights 

Fig. 2. This is one of the few potrait available of Onofrio Scassi. 
It’s a XIX century engraving that depicts the famous Ligurian phy-
sician at work in his study. From: itale V. Onofrio Scassi e la vita 
genovese del suo tempo (1768-1836): con appendice su Raffaele 
Scassi. Società Ligure di Storia Patria: Genova 1932.
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and the successful results of their observations” and, 
furthermore, to spread the practice of vaccination throughout 
Liguria [26]. The Medical Society remained active for the 
last years of the Republic (1801-1805) and for the entire 
period in which Genoa and Liguria were an integral part of 
Napoleon Bonaparte’s Empire (1805-1814), promoting the 
publication of various scientific pamphlets, including those 
concerning smallpox vaccination, and collaborating in the 
immunization of the Genoese population (Fig. 3) [27].
As in other parts of Italy, however, the vaccination 
campaign animated by the various members of the 
Society, especially Luigi Marchelli [28] and William 
Batt [29-31], only moved beyond the experimental phase 
during the Napoleonic era, through the intervention of the 
Central Vaccination Committees established by order of 
the French government in every department of the Empire. 
Although the vaccination policies applied in the French 
Empire and in the Kingdom of Italy have been studied 
quite in depth, a detailed study is still missing on the 
practices, policies and results that these had in the 
Ligurian territory. 

Onofrio Scassi during the Kingdom of 
Sardinia

After holding various public offices, both in the Ligurian 
Republic (of which he also became a senator in 1804) and 
in the French Empire, Scassi also managed to carve out 
important public roles for himself within the subsequent 
institutional structure that the city of Genoa (along with 
the whole of Liguria) assumed in 1815 on the occasion 

of its annexation to the Kingdom of Sardinia [32].
Having recognized Scassi’s great merits in the scientific 
and administrative fields, the new ruling dynasty 
appointed him Honorary Physician of the Royal House 
of Savoy (1815), and conferred upon him the title of 
Count of the Kingdom (1825) and, subsequently, the 
title of Knight of Saints Maurice and Lazarus, one of the 
oldest order of knighthood in the world (1831).

Conclusion

The development of smallpox vaccination in Liguria 
represents an important example of the change of a 
pioneering medical innovation into an increasingly 
organized and institutionalized public health 
intervention. The experience of the Ligurian Republic 
and the subsequent Napoleonic administration 
offers a compelling example of how the successful 
implementation of preventive measures depended not 
only on scientific advances but also on the establishment 
of administrative structures capable of coordinating 
health policies, mobilizing local authorities, and 
fostering public trust in vaccination practices.   Within 
this context, physicians such as Luigi Marchelli, 
William Batt, and, above all, Onofrio Scassi played a 
pivotal role in translating Jennerian vaccination from 
a promising scientific discovery into a practical and 
widely disseminated instrument of disease prevention. 
Their activities contributed to the creation of a network 
linking medical expertise, civic institutions, and political 
authorities, thereby facilitating the acceptance and 

Fig. 3. Plan of the city of Genoa made at the beginning of the XIX century. This figure shows the ancient fortification of the city and the 
inhabited centers of the surrounding valleys.



E. BOLOGNA ET AL.

E276

diffusion of vaccination among the population. The 
case of Scassi is particularly emblematic for the close 
relationship that emerged between medicine, public 
administration, and social responsibility during the early 
nineteenth century. Throughout his career, including 
his service as Mayor of Genoa between 1830 and 1834, 
he remained actively committed to the promotion of 
smallpox vaccination, continuing this work until his 
death in 1836. His long-standing dedication reflects the 
growing awareness, among physicians and policymakers 
alike, of the collective value of preventive medicine and 
population-based health intervention More broadly, the 
historical experience examined in this study demonstrates 
that many of the principles now regarded as essential 
foundations of modern public health were already 
emerging during the formative decades of vaccination 
practice. The gradual development of immunization 
programs was not simply a medical achievement but 
also a complex social, institutional, and cultural process 
that required the integration of scientific knowledge, 
governmental commitment, effective communication 
strategies, and active public participation. These 
elements, which continue to define successful public 
health interventions today, were already evident in the 
efforts of early vaccination advocates who sought to 
promote acceptance of vaccination and expand its reach 
among diverse populations.
In this context, revisiting the contributions of pioneers 
such as Scassi provides more than a historical 
reconstruction of early vaccination campaigns. His work 
illustrates how the success of preventive medicine has 
always depended on the ability to translate scientific 
evidence into practical policies, to build public trust 
in health authorities, and to foster collaboration 
between medical professionals, local institutions, and 
communities. By examining the challenges he faced 
– including resistance to vaccination, implementation 
challenges, and the need for public education – we gain 
valuable insight into the enduring dynamics that continue 
to shape vaccination programs worldwide. Furthermore, 
the historical perspective offered by figures like Scassi 
helps highlight the historical roots of contemporary 
public health challenges. Present-day concerns 
surrounding vaccine hesitancy, misinformation, public 
confidence in scientific expertise, and equitable access 
to preventive healthcare are not entirely new phenomena; 
rather, they represent modern manifestations of issues 
that have accompanied vaccination efforts since their 
inception. Understanding how these challenges were 
addressed in earlier periods can therefore provide useful 
lessons for designing more effective vaccination policies 
and communication strategies in the present day.
The enduring relevance of these pioneers lies not only 
in their historical achievements but also in the insights 
their experiences provide for present-day public 
health practice. Their experiences demonstrate that the 
effectiveness and legitimacy of public health systems 
are the result of long-term processes involving scientific 
innovation, political support, and societal engagement.
By highlighting the enduring interplay between scientific 

innovation, institutional action, and community 
engagement, this legacy provides an interpretative 
framework for contemporary public health practice 
and the development of global vaccination strategies, 
suggesting that the control of infectious diseases in 
an increasingly interconnected world may depend 
on the sustained integration of scientific knowledge, 
governance capacity, and collective engagement [33].
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Introduction

Breast cancer (BC) is the most frequent cancer among 
women and rate of death is increasing day by day  [1, 
2]. Furthermore, because of the increase in aging, 19.3 
million new cases of cancer are estimated to occur in 
2025 and more than half of cancer deaths are expected 
to be seen in less developed regions around the world. In 
Turkey, BC incidence has increased about two times in 
the last two years [3]. Increased BC incidence leads more 
health spending and high death rates. On the other hand, 
maintaining an effective cancer screening is one of the 
most important factors to assess the outcomes of diagnosis, 
and treatment. Due to this reason, BC should be controlled 
and prevented through early diagnosis and screening 
program [2, 3]. Mammography, clinical breast examination 
(CBE) and breast self-examination (BSE) are a crucial for 
early diagnosis of BC [2, 4]. 
Breast cancer screening increases quality of life and 
success of cancer treatment. Besides, it reduces social, 
economic, and psychological difficulties for the patients 
and their relatives. Additionally, early diagnosis provides 
cheaper and more effective treatment, reduces labor loss, 
and contributes to economic development of a country [5]. 
BSE, which is recommended to be performed every month, 
is an easy, cheap, safe, and effective non-invasive screening 
method for the BC and does not require special equipment. 
This screening method, which can be easily performed by 
every woman, may be effective if the women are willing 
to conduct BSE regularly  [2]. Furthermore, performing 

regular BSE improve breast awareness and encourage 
women to take more responsibility for their own health [6]. 
In a randomized controlled study conducted by Thomas et 
al. [7], it was found that mortality rates did not change in the 
10-year follow-up of women who trained in BSE, however 
there was an increase in benign biopsy rates among women 
trained in BSE. Self-detection and rapid diagnosis of breast 
abnormalities is an important strategy for early diagnosis. 
Even though BC screening programs in Turkey are free and 
easily accessible, participation of Turkish women to these 
programs is relatively low since they do not have sufficient 
knowledge about breast cancer and consider themselves 
to be at low-risk group. Consequently, they consider BSE 
as unnecessary and do not regularly perform BSE [8-11]. 
Results of the previous studies had similar findings [6, 12-
15]. These studies showed that low participation of women 
in breast cancer screening has still been a global problem 
around the world. 
Success of BC screening program depends on the awareness 
of the target population. Training of women about BC and 
screening methods is crucial. Studies showed that lack of 
knowledge about BSE was the primary reason behind the 
reluctance of the women to perform BSE and that training on 
BSE could encourage them to perform BSE and contribute 
to health-seeking behaviors and cancer control  [16-18]. 
During the BSE training, health professionals should 
provide information, encourage positive health behaviors, 
and change the existing incorrect behaviors to maintain the 
sustainability of women’s health. These training programs 
should deal with the importance of early diagnosis and 
treatment in cancer control, demonstrate how to perform 
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Summary

Introduction. Breast cancer (BC) is one of the most significant 
health problems among the women. Breast self-examination 
(BSE) is an examination method which is used by women to detect 
breast cancer as much early as possible. Training of women about 
BSE is crucial.
Methods. The current study was semi-experimentally single-
group pretest-posttest designed in order to evaluate breast self-
examination (BSE) training efficacy on Turkish women’s knowl-
edge and skills. The study was performed on 119 Turkish women. 
The data were collected with a three questionnaires and BSE 
Training Skills Evaluation Form in three phases. 
Results. 81.5% of the women did not perform BSE regularly. 

Rate of correct responses about knowledge on BC, risk factors 
and screening increased after posttest. Significant improvements 
were observed in the post-test (after training, after one month and 
three months training) scores for knowledge of Turkish women’ 
towards BC, risk factors and screening, steps of BSE after the 
intervention (p  <  0.001). To quantify the efficiency of training, 
effect size (Cohen’s d) was derived. For knowledge and ability to 
do BSE scores, Cohen’s d was 1,01 ≤ with large effect size indicat-
ing highly effective impact of the training.
Conclusions. It seems that BSE training is beneficial in women. 
However, women should receive regular BSE training to renew 
their knowledge and skills. Long follow-up is required.
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