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Dear Editor,

Adverse pregnancy outcomes, such as preeclampsia,
gestational hypertension, preterm birth, recurrent
pregnancy loss, and ectopic pregnancy, are typically
caused by multiple factors and can endanger both
maternal and neonatal health. An intricate interplay
of factors, including maternal nutrition, age, lifestyle,
socioeconomic status, and genetic predisposition from
both parents, collectively influences the progression and
outcome of a pregnancy [1, 2].

The MTHFR (Methylenetetrahydrofolate Reductase)
enzyme plays a pivotal role in maintaining intracellular
folate balance, a critical component for various
cellular processes. This enzyme facilitates the
conversion of 5, 10-methylenetetrahydrofolate into
5, 5-methyltetrahydrofolate, a critical methyl donor
essential for methylation reactions. These reactions, in
turn, influence DNA synthesis, repair, stability, purine,
and pyrimidine nucleoside synthesis, and the generation
of S-adenosyl methionine (SAM), another key methyl
donor involved in biological processes like protein and
nucleic acid methylation [3, 4].

The polymorphism MTHFR A1298C mimics a folate
deficit by reducing enzymatic activity. The relationship
between the MTHFR A1298C polymorphism and RPL
risk has been the subject of several researches to far,
however the findings are still debatable and unclear.
MTHEFR gene polymorphisms are relatively common,
with estimated frequencies ranging from 5 to 14 percent
in different populations [5].

Folate, a vital nutrient, plays a crucial role in the
growth and development of both the placenta
and fetus. Insufficient folate intake can lead to
hyperhomocysteinemia, which damages the vascular
endothelium and contributes to endothelial dysfunction
and placental vasculopathy [5, 6]. These obstetric
complications and thrombotic events primarily stem
from hyperhomocysteinemia and disturbances in
the homocysteine-related metabolic pathways [7, 8].
Proper homocysteine metabolism is vital, as elevated
homocysteine levels can damage various cellular
structures within the placenta, leading to inflammation
and impaired fetal perfusion [5, 9, 10].

https://doi.org/10.15167/2421-4248/jpmh2024.65.1.3079 E1

In this case report, we present the case of a pregnant
woman with a history of recurrent early pregnancy loss
and ectopic pregnancy. Early detection and management
of her condition were critical in ensuring a healthy
pregnancy outcome.

A 28-year-old woman from a low socioeconomic
status background, presented with a history of four
first-trimester miscarriages and a ruptured ectopic
pregnancy. She had received genetic testing, which
identified the MTHFR A1298C polymorphism. She
was provided with genetic counseling and initiated on
Planned Parenthood and folic acid supplementation
during the preconception period. Her initial laboratory
results indicated anemia and thrombocytopenia,
categorizing her as a high-risk pregnancy. Subsequently,
she was referred to a tertiary medical facility for further
evaluation and management.
Given her history of recurrent pregnancy loss,
prophylactic anticoagulation with low molecular
weight heparin and low-dose aspirin were prescribed
in the second trimester. Routine monitoring of her
pregnancy, including biophysical profile studies and
fetal movement tracking, was initiated to ensure the
well-being of the fetus. At 38 full weeks of pregnancy,
she gave birth to a healthy daughter who weighed
3.3 kg. The baby was active and crying right away,
indicating a good neonatal outcome, and the labor and
postpartum time went well.

Discussion

DNA methylation is a crucial aspect of epigenetics that
playsavitalrolein cellular growth, differentiation, and the
development of various human disorders. The MTHFR
A1298C gene variation involves a change at position
1298 of the MTFHR gene, where the expected DNA
base “A” is replaced by “C.” It’s worth noting that this
specific MTHR A1298C variation does not significantly
hinder enzymatic activity but resembles a deficiency
in folate [11]. The link between the MTHFR A1298C
polymorphism and the risk of recurrent miscarriage has
been the subject of numerous studies, although the results
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remain contentious and unclear [10, 12]. In contrast
to Rai’s findings in a meta-analysis that suggested no
association between the A1298C polymorphism and
recurrent pregnancy loss, Yang et al. reported that
both maternal and paternal MTHFR gene C677T and
A1298C polymorphisms are associated with recurrent
adverse obstetrical outcomes [13, 14]. To reconcile
these contradictory results, further research with larger,
well-designed studies, addressing potential sources
of heterogeneity, and considering gene-environment
interactions, would be necessary. It’s also important for
the scientific community to engage in ongoing dialogue
and conduct additional systematic reviews and meta-
analyses to refine our understanding of the relationship
between MTHFR gene polymorphisms and recurrent
pregnancy loss.

It is well-established that MTHFR polymorphism leads
to elevated levels of total homocysteine. Lowering total
homocysteine levels is associated with engaging in
regular physical activity and ensuring sufficient intake of
folate and vitamin B-12. Consequently, individuals with
MTHEFR 1298 CC and 1298 AC genotypes can benefit
from maintaining a balanced diet rich in folic acid and
vitamin B-12, complemented by appropriate physical
exercise [15, 16].

Research has indicated that the incidence of
unexplained pregnancy losses can be reduced when
hyperhomocysteinemia levels in the blood are lowered
through oral folate supplementation [17]. However, there
is no universally accepted recommendation regarding
folic acid supplementation for populations with varying
MTHEFR genotypes. Therefore, further investigation is
needed in this area.

At the primary healthcare level, identifying and
registering pregnancies early, along with investigating
adverse pregnancy outcomes, can help prevent recurrent
pregnancy loss associated with MTFHR gene mutations.
In the case presented here, early registration of the
pregnancy and prompt reporting and investigation of
repeated abortions could have potentially mitigated
the unfavorable outcomes. Both the mother and the
fetus could have benefited from appropriate treatments,
including preconception folic acid supplements and
nutritional guidance. It is imperative that healthcare
workers in the community recognize the importance
of early registration and reporting adverse pregnancy
outcomes. Responsible authorities should conduct
thorough investigations in the aftermath of such negative
events, followed by swift implementation of effective
measures, especially in resource-constrained settings.
This case underscores the importance of early detection of
the MTHFR A1298C polymorphism in pregnant women
with a history of recurrent pregnancy loss. Implementing
proper folic acid supplementation and genetic counseling
can significantly improve pregnancy outcomes. Healthcare
providers at the community level must emphasize early
registration of pregnancies and prompt investigation
of adverse outcomes to provide timely interventions,
particularly in resource-limited settings.

Acknowledgements

None.

Conflict of interest statement

None.

References

[1] Roberts CT. IFPA Award in Placentology Lecture: compli-
cated interactions between genes and the environment in
placentation, pregnancy outcome and long term health. Pla-
centa 2010;31(Suppl):S47-53. https://doi.org/10.1016/j.placen-
ta.2010.01.001.

[2] Jankovic-Karasoulos T, Furness DL, Leemaqz SY, Dekker GA,
Grzeskowiak LE, Grieger JA, Andraweera PH, McCullough
D, McAninch D, McCowan LM, Bianco-Miotto T, Roberts
CT. Maternal folate, one-carbon metabolism and pregnancy
outcomes. Matern Child Nutr 2021;17:e13064. https://doi.
org/10.1111/mcn.13064.

[3] Liew SC, Gupta ED. Methylenetetrahydrofolate reductase
(MTHFR) C677T polymorphism: epidemiology, metabolism
and the associated diseases. Eur J Med Genet 2015;58:1-10.
https://doi.org/10.1016/j.ejmg.2014.10.004.

[4] Castiglia P, Sanna V, Azara A, De Miglio MR, Murgia L, Pira
G, Sanges F, Fancellu A, Carru C, Bisail M, Muroni MR. Meth-
ylenetetrahydrofolate reductase (MTHFR) C677T and A1298C
polymorphisms in breast cancer: a Sardinian preliminary case-
control study. Int J Med Sci 2019;16:1089-95. https://doi.
org/10.7150/ijms.32162.

[5] Turgal M, Gumruk F, Karaagaoglu E, Beksac MS. Methylene-
tetrahydrofolate reductase polymorphisms and pregnancy out-
come. Geburtshilfe Frauenheilkd 2018;78:871-8. https://doi.
org/10.1055/a-0664-8237.

[6] Greenberg JA, Bell SJ, GuanY, Yu YH. Folic acid supplementa-
tion and pregnancy: more than just neural tube defect preven-
tion. Rev Obstet Gynecol 2011;4:52-9.

[7] Tsitsiou E, Sibley CP, D’Souza SW, Catanescu O, Jacobsen
DW, Glazier JD. Homocysteine transport by systems L, A and
y+L across the microvillous plasma membrane of human pla-
centa. J Physiol 2009;587:4001-13. https://doi.org/10.1113/
jphysiol.2009.173393.

[8]. Jansson T. Novel mechanism causing restricted fetal growth:
does maternal homocysteine impair placental amino acid trans-
port? J Physiol 2009;587:4123. https://doi.org/10.1113/jphysi-
01.2009.178327.

[9] Kamudhamas A, Pang L, Smith SD, Sadovsky Y, Nelson DM.
Homocysteine thiolactone induces apoptosis in cultured human
trophoblasts: a mechanism for homocysteine-mediated placen-
tal dysfunction? Am J Obstet Gynecol 2004;191:563-71. https://
doi.org/10.1016/j.ajog.2004.01.037.

[10] Alfirevic Z, Roberts D, Martlew V. How strong is the association
between maternal thrombophilia and adverse pregnancy out-
come? A systematic review. Eur J Obste tGynecol Reprod Biol
2002;101:6-14. https://doi.org/10.1016/s0301-2115(01)00496-
1.

[11] Centers for Disease Control and Prevention. MTHFR gene, fo-
lic acid, and preventing neural tube defects [Online]. 2002 Jun
15. Available at: https://www.cdc.gov/ncbddd/folicacid/mthfr-
gene-and-folic-acid.html (Accessed on: 24/06/2023).

[12] Foka ZJ, Lambropoulos AF, Saravelos H, Karas GB, Kara-
vida A, Agorastos T, Zournatzi V, Makris PE, Bontis J, Kotsis
A. Factor V leiden and prothrombin G20210A mutations, but
not methylenetetrahydrofolate reductase C677T, are associated

E2


https://doi.org/10.1016/j.placenta.2010.01.001
https://doi.org/10.1016/j.placenta.2010.01.001
https://doi.org/10.1111/mcn.13064
https://doi.org/10.1111/mcn.13064
https://doi.org/10.1016/j.ejmg.2014.10.004
https://doi.org/10.7150/ijms.32162
https://doi.org/10.7150/ijms.32162
https://doi.org/10.1055/a-0664-8237
https://doi.org/10.1055/a-0664-8237
https://doi.org/10.1113/jphysiol.2009.173393
https://doi.org/10.1113/jphysiol.2009.173393
https://doi.org/10.1113/jphysiol.2009.178327
https://doi.org/10.1113/jphysiol.2009.178327
https://doi.org/10.1016/j.ajog.2004.01.037
https://doi.org/10.1016/j.ajog.2004.01.037
https://doi.org/10.1016/s0301-2115(01)00496-1
https://doi.org/10.1016/s0301-2115(01)00496-1
https://www.cdc.gov/ncbddd/folicacid/mthfr-gene-and-folic-acid.html
https://www.cdc.gov/ncbddd/folicacid/mthfr-gene-and-folic-acid.html

[13]

[14]

[15]

with recurrent miscarriages. Human Reprod (Oxford, England)
2000;15(2):458-462. https://doi.org/10.1093/humrep/15.2.458.

Rai V. Methylenetetrahydrofolate reductase gene A1298C poly-
morphism and susceptibility to recurrent pregnancy loss: a me-
ta-analysis. Cell Mol Biol (Noisy-le-grand) 2014;60:27-34.
Yang Y, Luo Y, Yuan J, Tang Y, Xiong L, Xu M, Rao X, Liu H.
Association between maternal, fetal and paternal MTHFR gene
C677T and A1298C polymorphisms and risk of recurrent preg-
nancy loss: a comprehensive evaluation. Arch Gynecol Obstet
2016;293:1197-211. https://doi.org/10.1007/s00404-015-3944-
2.

Nair RR, Khanna A, Singh R, Singh K. Association of maternal
and fetal MTHFR A1298C polymorphism with the risk of preg-

MATERNAL MTHFR A1298C POLYMORPHISM

[16]

[17]

nancy loss: a study of an Indian population and a meta-analysis.
Fertil Steril 2013;99:1311-1318.e4. https://doi.org/10.1016/j.
fertnstert.2012.12.027.

Kumar J, Das SK, Sharma P, Karthikeyan G, Ramakrishnan L,
Sengupta S. Homocysteine levels are associated with MTHFR
A1298C polymorphism in Indian population. J Hum Genet
2005;50:655-63. https://doi.org/10.1007/s10038-005-0313-1.

Gaskins AJ, Rich-Edwards JW, Hauser R, Williams PL, Gill-
man MW, Ginsburg ES, Missmer SA, Chavarro JE. Maternal
prepregnancy folate intake and risk of spontaneous abortion
and stillbirth. Obstet Gynecol 2014;124:23-31. https://doi.
org/10.1097/A0G.0000000000000343.

Received on September 5, 2023. Accepted on January 23, 2024.

Correspondence: Sinu Jose, Department of Community Medicine and School of Public Health, Postgraduate Institute of Medical Education
and Research, Chandigarh, India, 160012. E-mail: sinujosekudilil87 @gmail.com

How to cite this article: Jose S. Maternal methylenetetrahydrofolate reductase (MTHFR) A1298C polymorphism: implications in preventing
recurrent pregnancy loss. J Prev Med Hyg 2024;65:E1-E3. https://doi.org/10.15167/2421-4248/jpmh2024.65.1.3079

© 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



https://doi.org/10.1093/humrep/15.2.458
https://doi.org/10.1007/s00404-015-3944-2
https://doi.org/10.1007/s00404-015-3944-2
https://doi.org/10.1016/j.fertnstert.2012.12.027
https://doi.org/10.1016/j.fertnstert.2012.12.027
https://doi.org/10.1007/s10038-005-0313-1
https://doi.org/10.1097/AOG.0000000000000343
https://doi.org/10.1097/AOG.0000000000000343
mailto:sinujosekudilil87@gmail.com
https://doi.org/10.15167/2421-4248/jpmh2024.65.1.3079

J PREV MED HYG 2024; 65: E4-E10

OPEN ACCESS
Qoo

CoVID-19

Adding COVID to cancer: does cancer status influence
COVID-19 infection preventive behaviors?

CARRIE A. MILLER!, JEANINE P.D. GUIDRY?, PAUL B. PERRIN?®, KELLIE E. CARLYLE*, VANESSA B. SHEPPARD,
BERNARD F. FUEMMELER!
! Family Medicine and Population Health, Virginia Commonwealth University, USA;
2 Communication and Cognition, Tilburg University, NLD; 3 Departments of Data Science and Psychology, University of Virginia, USA;
4 Department of Social and Behavioral Sciences, Virginia Commonwealth University, USA

Keywords

COVID-19 ¢ Preventive behaviors ¢ Cancer survivors * Health belief model

Summary

Introduction. A better understanding of how to promote disease
mitigation and prevention behaviors among vulnerable popula-
tions, such as cancer survivors, is needed. This study aimed to
determine patterns of and factors associated with COVID-19-re-
lated preventive behaviors among cancer survivors and assess
whether the COVID-19 preventive behaviors of cancer survivors
differ from the general population.

Methods. In June 2020, an online survey of adults (N = 897)
assessed predictors of COVID-19-related preventive behaviors,
including socio-demographics, COVID-19 beliefs and percep-
tions (Health Belief Model [HBM] variables), and cancer sta-
tuses (cancer survivors currently in treatment, cancer Survivors
not currently in treatment, and individuals with no history of can-
cer). An average score of respondent engagement in eight pre-
ventive behaviors was calculated. Differences in HBM variables
and preventive behaviors by cancer status were assessed using
ANCOVAs. Hierarchical multiple regression analyzed associa-

Introduction

Individuals who are immunosuppressed, such as people
undergoing certain cancer treatments, are at increased
risk of COVID-19-related morbidity and mortality [1, 2].
A better understanding of how to promote mitigation
and prevention behaviors among vulnerable populations
is needed in general as well as in the case of future
infectious disease outbreaks.

An early study from China showed cancer patients,
specifically, may have a higher risk of COVID-19
infection than individuals without cancer and that
cancer patients had poorer COVID-19 outcomes, such
as requiring ventilation and death [3]. Additionally, the
pandemic has likely caused a host of negative outcomes
for cancer survivors, including disruptions in their
treatment and survivorship care. A systematic review
of the cancer survivor literature published shortly after
data in the present study were collected suggested the
pandemic has introduced new challenges related to
social isolation, financial hardship, and uncertainty
with respect to ongoing care [4]. These consequences of
COVID-19 for cancer survivors may disproportionately
affect survivors in active treatment [5, 6], including

tions among socio-demographics, HBM constructs, cancer sta-
tuses, and engagement in COVID-19 preventive behaviors.
Results. Participants reported engaging in 3.5 (SD = 0.6) preven-
tive behaviors. Cancer survivors not in treatment engaged in pre-
ventive behaviors significantly less than the comparison group.
In the final adjusted model, after adding COVID-19 beliefs and
perceptions, cancer status was no longer significant. All HBM
constructs except perceived susceptibility were significant predic-
tors of preventive behaviors.

Conclusions. COVID-19 beliefs and perceptions were more
robust predictors preventive behaviors than cancer status. None-
theless, public health organizations and practitioners should
communicate the risk and severity of infection among cancer sur-
vivors and emphasize the need to engage in protective behaviors
for COVID-19 and other infectious diseases with this vulnerable
population.

those who are immunosuppressed by the disease itself
or treatment. However, research suggests both those
receiving chemotherapy and those who have completed
treatment may be at increased risk of developing severe
symptoms [7]. Since COVID-19 is highly contagious and
potentially fatal, measures such as stay-at-home orders
and social distancing were implemented worldwide
to slow the spread of the virus. In addition, infection
preventive behaviors such as washing hands, staying home
when sick, and wearing a face mask were recommended
to reduce the risk of contracting and spreading the virus,
even after being fully vaccinated against COVID-19 [8].
Uptake of preventive behaviors among those at greater
risk for adverse outcomes of COVID-19 infection is
especially important for personal protection.

Although the body of literature is growing, there is
limited research examining the practice of COVID-19
infection preventive behaviors in cancer patients [9-10].
Analyses of a nationally representative sample suggest
that cancer survivors and immunocompromised adults
are more likely to practice preventive behaviors than
those with no history of cancer [10, 11]. However, these
studies did not differentiate by cancer survivor treatment
status. In addition, prior research suggests differences in
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the endorsement of COVID-19 misinformation beliefs
based on cancer status, with survivors currently receiving
treatment being more likely to endorse false statements
about the pandemic, compared to those without a cancer
history [12]. Studies have also found a relationship
between misinformation beliefs and lower performance
of COVID-19-related preventive behaviors [13-14].
Although it is unclear why individuals with cancer are
more vulnerable to misinformation, it may undermine
how well cancer patients adhere to the guidelines for
behaviors to prevent COVID-19. It is crucial to understand
why some individuals follow recommendations strictly
and others do not, especially cancer patients who are at
increased risk for negative disease sequalae.

The Health Belief Model (HBM) is a well-known health
behavior theory that is often associated with engaging in
preventive behaviors [15-18]. The HBM proposes that
intention to perform the preventive behavior is dependent
on (a) the level of perceived threat (consisting of perceived
severity — how serious someone perceives COVID-19 to
be — and perceived susceptibility — how likely someone
believes they are to contract COVID-19), (b) perceived
benefits of the preventive behavior (whether someone
believes the behavior will protect them from getting
COVID-19) (c) perceived barriers to the preventive
behavior (e.g., is uncomfortable wearing a mask), and (d)
self-efficacy for performing the preventive behavior. The
present study examined whether the HBM constructs
are associated with engagement in preventive behaviors
during the COVID-19 infection. Understanding how the
HBM predicts engagement can inform future efforts to
increase engagement in preventive behaviors now and in
future infectious disease outbreaks.

In light of the serious potential impact of COVID-19
on cancer patients, further examination of the uptake of
preventive behaviors in this population relative to other
groups is warranted. The purpose of this study, therefore,
was to assess differences in engagement in COVID-19
infection preventive behaviors during the COVID-19
pandemic (Aim 1la) and HBM constructs (Aim 1b)
among the three groups of adults (cancer survivors in
active treatment, cancer survivors not receiving treatment
currently, and a comparison group without a history
of cancer). The second aim of this research aim was to
determine which individual characteristics and other factors
(HBM constructs and history of cancer) are associated with
performance of preventive behaviors during the pandemic.
Finally, the HBM constructs were assessed as predictors
of COVID-19 preventive behaviors within each cancer
survivor group separately (Aim 3). We hypothesized that
cancer survivors in active treatment would be the most
engaged in COVID-19 preventive behaviors due to their
increased potential to be immunocompromised.

Methods

SURVEY ADMINISTRATION AND SAMPLE

United States (U.S.) residents (N = 897) were recruited
through a commercial survey administration and
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sampling company, Qualtrics, in June 2020. Quota
sampling was utilized to ensure the sample would consist
of approximately one-third of cancer survivors currently
in treatment, one-third of cancer survivors not currently
in treatment, and one-third of individuals without a
history of cancer. Another quota was implemented to
assure an approximately equal proportion of female and
male respondents. Survey items collected information
on socio-demographic characteristics, Health Belief
Model components, and COVID-19-related preventive
behaviors. These preventive behaviors were among
the most important COVID-19 prevention strategies
at the time these data were collected as no vaccines
were available yet. Moreover, these behaviors (e.g.,
frequent handwashing and mask wearing) are routinely
recommended to vulnerable groups, such as cancer
survivors. Data collection was anonymized. The study
was approved by the Institutional Review Board of a
large mid-Atlantic university.

MEASURES

Cancer status

Participants were assigned a label according to their self-
reported cancer status. The three cancer status groups
were delineated as cancer survivors in active treatment,
cancer survivors not receiving treatment currently, and
respondents with no history of cancer (comparison

group).

Socio-demographic characteristics

(age, sex, race/ethnicity, educational attainment, and
marital status). Respondent age in years and sex (female
or male) were queried. Race/ethnicity was assessed with
three mutually exclusive options (White/Caucasian,
Black/African American, and Hispanic). Participants
were asked to indicate their highest education level
attained. This variable was collapsed to indicate college-
educated versus other. Finally, marital status was
assessed and collapsed to married/living together or
other.

Health belief model constructs

Participants rated their agreement with statements
related to their perceived susceptibility, severity,
benefits, and barriers on a seven-point Likert scale
ranging from “strongly disagree” to “strongly agree”.
Perceived severity of COVID-19 was determined using
three items from a study focused on a pandemic flu
vaccine by [15] (e.g., “Complications of COVID-19
are serious”). Cronbach’s alpha was.834. The mean of
the three items was calculated as an overall measure
of perceived severity. Perceived susceptibility to
COVID-19 was measured using three items (e.g., “I am
worried about the likelihood of getting COVID-19 in
the near future”) [15]. Cronbach’s alpha was.801. The
mean of the three items was calculated as an overall
measure of perceived susceptibility. Perceived benefits
of COVID-19 preventive behaviors were measured
using eight items focused on the benefits of COVID-19
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Cancer Survivors

Comparison

In active treatment.

(n =287)

Not in active treatment.

(n =301)

No history of cancer.

(n =309)

Characteristic

% (N)

% (n)

% (n)

Education

College degree or higher 55.7% (n =160) 48.8% (n =147) 42.7% (n =132)
Other 44.3% (n=127) 51.2% (n =154) 57.3% (n=177)
Gender

Male. 47.0% (n=135). 48.2% (n = 145) 49.8% (N = 154)
Female 53.0% (n=152) 51.8% (n = 156) 50.2% (n = 155)
Race

White/Caucasian 80.1% (n =230) 87.4% (n = 263) 34.0% (n = 105)
Black/African American 9.8% (n =28) 7.6% (n =23) 32.4% (n =100)
Hispanic 10.1% (N =29) 5.0% (h =15) 33.7% (n = 104)

Marital Status

Married or living together

70.4% (n=202)

62.8% (N =189)

53.1% (n = 164)

Other 29.6% (n = 85) 37.2% (N =112) 46.9% (n = 145)
M, SD M, SD

Age (years) 48.2,17.1 56.4,16.2 44.3,16.3

Preventive Behaviors 35,06 34,06 3.6,0.5

preventive behaviors (e.g., “Wearing a mask in public can
help prevent contracting and spreading COVID-19”) [15,
18]. Cronbach’s alpha was. 920, and the mean of the
four items was calculated as an overall measure of
perceived benefits. Perceived barriers to COVID-19
preventive behaviors were measured using eight items
asking respondents to rate how difficult it would be
for them to perform specific preventive behaviors [15,
18]. Cronbach’s alpha was.846, and the mean of the ten
items was calculated as an overall measure of perceived
barriers. Self-efficacy was measured by three items (e.g.,
“How certain are you that you can perform COVID-19
preventive behaviors?” [15] and assessed using a six-
point Likert scale ranging from “very difficult” to “very
easy.” Cronbach’s alpha was .878. The mean of the
three items was calculated as an overall measure of self-
efficacy.

COVID-19-related preventive behaviors

Behaviors including handwashing, avoiding contact with
sick people, staying home when feeling sick, respiratory
hygiene, avoiding touching face, social distancing,
avoiding large gatherings, and wearing a mask were
assessed. Engagement in these eight behaviors during
the past week was reported on a 4-point Likert scale
ranging from never to frequently. The Cronbach’s alpha
for these behaviors was high (.908) and thus, an average
score of all behaviors was computed for each participant,
with higher scores indicating higher overall engagement
in COVID-19 preventive behaviors.

STATISTICAL ANALYSES

Differences among cancer status groups in HBM
constructs and COVID-19-related preventive behaviors,
controlling for socio-demographic characteristics, were
assessed using analysis of covariance (ANCOVA) tests.

Hierarchical multiple regression analysis was used
to determine how socio-demographic characteristics,
HBM constructs, and cancer status were associated with
engagement in preventive COVID-19 behaviors. Socio-
demographic covariates included age, gender, race,
education, and marital status. Since the comparison
group has no history of cancer, it was not possible to
include cancer type as a covariate in the analyses. The
effects of the independent variables were expressed in
terms of standardized regression coefficients (betas).
The amount of variance explained in the models was
reported in terms of R2 The threshold for statistical
significance used in this study was p-value <.05. SPSS
27.0 was used for all analyses.

Results

SAMPLE CHARACTERISTICS

Respondents were 49.61 years (SD = 17.27) on average,
51.6% female, and 48.9% had a Bachelor’s degree or
higher educational attainment. Most respondents were
White (66.7%), followed by 16.8% Black and 16.5%
Hispanic. More than one-half of respondents were
married or living with a partner (61.9%). The average
score for preventive behaviors was 3.49 (SD = 0.56).
Among the cancer survivors, diagnoses included solid
tissue (81.3%), blood (9.9%), and skin (8.8%) cancers.
Sample characteristics by cancer status group are shown
in Table L.

COVID-19 preventive behaviors by cancer status

There was a significant effect of cancer status on
COVID-19 infection preventive behaviors for the three
groups [F(2,889) = 4.695, p =.009, partial eta®>=.010].
Bonferroni-corrected post-hoc comparisons indicated
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the mean score for preventive behaviors among cancer
survivors not in treatment (M = 3.414, SE = .603)
was significantly lower than the comparison group
of respondents with no history of cancer (M = 3.558,
SE =.516), p =.008. There was no significant difference
between cancer survivors in treatment (M = 3.500,
SE = .565) and either survivors not in treatment or the
comparison group.

HBM constructs by cancer status

There was a significant effect of cancer status on perceived
susceptibility across the three groups [F(2,889) = 7.300,
p = .001, partial eta> = .016]. Bonferroni-corrected
post-hoc comparisons indicated that the mean of
the comparison group (M = 2.46, SE = .073) was
significantly lower than both cancer survivors in active
treatment (M = 2.85, SE = .070), p = .001 and those not
in treatment (M = 2.75, SE = .071), p = .02. There was
also a significant effect of cancer status on perceived
severity across the three groups [F(2,889) = 4.959,
p = .007, partial eta> = .011]. Bonferroni- corrected
post-hoc comparisons indicated that the mean of
the comparison group (M = 4.70, SE = .047) was
significantly higher than both cancer survivors in active
treatment (M = 4.52, SE = .045), p = .026, and those not
in treatment (M = 4.49, SE = .046), p = .011. There was
a significant effect of cancer status on perceived benefits
for the three groups [F(2,889) = 8.482, p <.001, partial
eta? =.019]. Bonferroni-corrected post-hoc comparisons
indicated the comparison group (M = 4.74, SE = .038)
was significantly higher than both cancer survivors in
active treatment (M = 4.53, SE = .036), p <.001, and
those not in treatment (M = 4.56, SE = .037), p = .004.
Lastly, the effects of cancer status on perceived barriers
F(2,889) = 0.343, p = .710, partial eta? = .001] and self-
efficacy [F(2,889) = 2.780, p = .063, partial eta’ = .006]
for the three groups were not significant.

CANCER STATUS AND COVID-19 PREVENTIVE BEHAVIORS

Overall Predictors of COVID-19 Preventive Behaviors.

Almost all socio-demographic characteristics (age, race/
ethnicity, gender, and marital status [all p-values <.05])
were significant in the first model examining socio-
demographics as predictors of preventive behavior. The
R? of this model was. 038, with demographics explaining
3.8% of the variance, F(6,890) = 6.948, p <.001. When
cancer status was added in model 2, most of the socio-
demographic characteristics remained significant and
cancer survivors not in treatment currently reported
significantly lower preventive behaviors compared to the
comparison group with no history of cancer (p = .003).
In model 2, the R? was.046, meaning with the addition of
cancer status, the model explained 4.6% of the variance
in the model, F(8,888) = 6.426, p < .001. In model 3,
when HBM constructs were added along with the other
covariates, cancer status was no longer significant but
all HBM constructs except perceived susceptibility were
significant. Specifically, those with greater perceived
severity, benefits, and self-efficacy reported significantly
higher engagement in COVID-19 preventive behaviors
(all p-values <.01). Those with greater perceived barriers
reported significantly lower preventive behaviors
(p = .002). When the HBM variables were added to the
model, the R? increased t0.480, F(13,883) = 64.563,
p < .001. This indicates that the HBM constructs
accounted for an additional 43.4% of the variance.
Complete results for each model predicting preventive
behaviors are shown in Table II.

To determine whether the effects of the HBM constructs
on preventive behaviors differed as a function of survivor
group, we ran post hoc pairwise comparisons where
interaction terms were created between each survivor
group and HBM constructs. No significant interactions
were found (all ps >.05) and there were no cases in
which the two groups had an absolute value magnitude
difference of.10 or larger in their beta weight for a
specific HBM construct.

Tab. Il. Results of Hierarchical Multiple Regression Predicting Preventive Behaviors.

Variable Beta p-value Beta p-value Beta p-value
Socio-demographics

Age .083 .016* 109 .002* -.081 .003*
Black (Ref: White) 126 <.001* .089 .017* .046 .098
Hispanic (Ref: White) .076 .031* .039 301 .029 .296
Female (Ref: Male) 157 <.001* 159 <.001* .056 .029*
College degree (Ref: Other) .059 .093 .061 .083 .012 629
Married" (Ref: Other) 116 <.001* 116 <.001* .049 .054
Cancer status

Cancer status: In treatment (Ref: Comparison) -.053 198 .028 .362
Cancer status: Not in treatment (Ref: Comparison) -131 .003* -.058 .077
HBM constructs

Perceived Susceptibility 017 485
Perceived Severity .086 .005*
Perceived Benefits .369 <.001*
Perceived Barriers -116 .002*
Perceived Self-efficacy 227 <.001*

TIncludes married respondents as well as those living with a significant otl

her.
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Discussion

The purpose of this study was to assess differences
in engagement in COVID-19 infection preventive
behaviors during the pandemic between two cancer
survivor groups (survivors in active treatment and those
not currently receiving treatment) and a comparison
group (adults with no history of cancer). Our hypothesis
was not supported; there was no significant difference
in engagement in preventive behaviors between cancer
survivors in treatment and either survivors not in
treatment or the comparison group while controlling
for socio-demographics. However, cancer survivors
not in treatment engaged in fewer preventive behaviors
compared to the comparison group. We also analyzed
results through the lens of the HBM, a health behavior
theory often used in studies of preventive behaviors. In
adjusted models controlling for socio-demographic, all
HBM variables except perceived susceptibility were
significant predictors of preventive behaviors, while the
influence of cancer status was no longer significant.
Our comparison of COVID-19 beliefs and perceptions
(HBM variables) by cancer status yielded interesting
results. Both cancer survivor groups reported higher
susceptibility to COVID-19 than the comparison
group, which may accurately reflect their elevated
level of infection risk [19]. However, cancer survivors
also reported lower perceived severity of COVID-19
as compared to those without a history of cancer.
One potential explanation for this finding may be that
survivors have a diminished perception of the severity of
COVID-19 because they have experienced much greater
health challenges relative to others with no history of
cancer, including their cancer symptoms and treatment
side effects. Nonetheless, people with a cancer history
remain at an increased risk of serious complications
from COVID-19 [19-21]; so this perception is
concerning. Future research should attempt to
understand the cognitive mechanisms underlying these
differences. Another potentially troublesome finding is
how perceived benefits of preventive behaviors were
lower among cancer survivors, as many of the behaviors
assessed are the same as those routinely recommended
for infection prevention for immunosuppressed cancer
survivors. Those with lowered immune systems, a
potential side effect of cancer treatment, should be
engaging in preventive behaviors the most. While a
mild case of COVID-19 may be not be as serious as
cancer, severe cases of COVID-19 — especially among
those with a history of cancer — can have equally grave
consequences. To address this in messages targeting
cancer survivors, public health and communication
professionals should emphasize the benefits of
COVID-19 infection preventive behaviors and the
severity of COVID-19.

Results of the adjusted models predicting COVID-19
preventive behaviors suggest that COVID-19 beliefs and
perceptions (HBM variables) have a greater impact on
performance of preventive behaviors during a pandemic
than cancer status [22]. Therefore, public health

communication efforts should focus on HBM constructs
when promoting COVID-19 preventive behaviors.
Finally, it should be noted that when the HBM constructs
were added to the final regression model, they explained
an additional 43.4% of the variance in COVID-19
preventive behaviors. This provides strong evidence for
using the HBM and its constructs as a guiding framework
when designing messages to promote infection
prevention adherence. This finding is consistent with
other studies [22-24]. Therefore, the HBM is relevant for
public health and health communication practitioners
and will likely remain relevant beyond the COVID-19
pandemic, into future flu seasons and other infectious
disease outbreaks.

STRENGTHS, LIMITATIONS, AND FUTURE DIRECTIONS

Utilizing a panel sample for this research made it possible
to access this unique sample in the time-sensitive
period before vaccines were available, when preventive
behaviors were the first line of defense against COVID-19
infection. Although use of a panel sample may limit the
generalizability of the results, it should not impact the
associations examined. Future studies should replicate
this research using a random, more representative sample
and consider including COVID-19 vaccination as a
preventive behavior since a vaccine was not available at
the time these data were collected. Detailed medical and
treatment information (e.g., stage of cancer diagnosis,
time since diagnosis and treatment) was not collected
from cancer survivors and could have enhanced our
results better in the survivorship context. In addition,
interactions with healthcare providers, such as receipt
of provider recommendations for COVID-19 infection
preventive behaviors, were not collected in this study.
Future studies examining preventive behaviors should
aim to collect this information when possible as provider
recommendations are frequently and highly associated
preventive behaviors attitudes and uptake [20, 25]. The
impact of this potential confound in the present study is
unknown. The study is also limited by it’s use of a cross-
section survey. A longitudinal survey would have allowed
for the assessment of changes in preventive behaviors at
different times throughout the course of the pandemic.
Finally, data collection was limited to U.S. residents
— future studies should include other nationalities
and geographic areas, since preventive approaches to
COVID-19 as well as cultural factors likely affect both
perceptions and behaviors. However, the limitations of
this study are balanced by important strengths. One of
the primary strengths of this study is its inclusion of
cancer survivors with two cancer treatment statuses —
survivors currently undergoing treatment and those no
longer in treatment. This unique distinction adds to the
limited cancer research examining differences between
cancer survivor subtypes. In addition, a well-known and
commonly accepted health behavior theory, the HBM,
was used as a framework for understanding adherence to
recommendations for COVID-19 preventive behaviors.
Our findings related to the HBM afford insights
related to the reasons underlying uptake of COVID-19
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preventive behaviors. Future qualitative research would
help provide a further nuanced understanding of why
individuals do or not do engage in the recommended
behaviors.

conclusions

This study focused on identifying differences in
COVID-19 infection preventive behaviors and HBM
constructs among three unique groups (cancer survivors
in active treatment, cancer survivors not receiving
treatment currently, and a comparison group without
a history of cancer). In addition, we assessed which
factors predicted COVID-19 predictive behaviors
during the pandemic. Collectively, our findings suggest
that COVID-19-related beliefs and perceptions (HBM
constructs) matter more than cancer status in predicting
adherence to recommended preventive behaviors.
Although vaccines against COVID-19 are now
widely available, preventive behaviors continue to be
recommended to protect vulnerable groups, including
cancer survivors. Therefore, public health organizations
and practitioners should focus on emphasizing elements
of the HBM such as the benefits of preventive behaviors
and the potential seriousness of COVID-19 and other
infectious diseases.
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Summary

Introduction. The 2021/2022 influenza season was not characterised
by a well-defined incidence peak. As reported by the Italian National
Institute of Health, a high value of incidence of influenza cases was
recorded in week 13, but it was still lower than in other influenza
seasons. This abnormal circulation was probably due to relaxation
of the COVID-19 pandemic restriction measures, such as social dis-
tancing, smart-working, home leaning and the use of masks, which
greatly reduced the circulation of respiratory-transmitted viruses,
including human respiratory syncytial virus (HRSV). The symptoms
of SARS-CoV-2 and influenza are quite similar, sharing the human-
to-human transmission route via respiratory droplets.

Introduction

SARS-CoV-2 is a non-segmented, enveloped, positive-
sense RNA virus that began its worldwide spread in
December 2019 [1]. The World Health Organization
(WHO) declared the COVID-19 pandemic on March
2020. The virus spread all year round, showing peaks
in winter and when social containment measures were
relaxed [2]. Influenza is caused by a segmented, negative-
sense RNA virus that gives rise to epidemics, mostly in
the winter months. Of the four types of influenza viruses,
influenza A (IAV) and B (IBV) are mainly responsible
for seasonal influenza. Currently, A/HIN1 and A/H3N2
are the most widespread [AV subtypes circulating in
the human population [3]. Human respiratory syncytial
virus (HRSV) is a seasonal negative-sense RNA virus
and prominent cause of acute lower respiratory tract
infections in young children [4].

In response to the COVID-19 health emergency
and given the absence of specific pharmacological
therapies or highly effective vaccines to curb the
spread of SARS-CoV-2, many countries adopted non-
pharmaceutical mitigation strategies. These strategies
included the use of personal protective equipment,
implementation of social distancing measures, temporary
closure of educational institutions and airports, and
mandatory reporting of cases of infection, followed by
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Methods. The aim of this study was to estimate the rate of coin-
Section with influenza viruses and/or HRSV in SARS-CoV-2-pos-
itive subjects (N = 940) in a population of central Italy during
the 2021/2022 season.

Results. A total of 54 cases of coinfection were detected during
the study period, 51 cases (5.4%) of SARS-CoV-2 and influ-
enza virus and three cases (0.3%) of SARS-CoV-2 and HRSV
coinfection.

Conclusions. These results highlight the importance of continu-
ous monitoring of the circulation of influenza virus and other res-
piratory viruses in the context of the COVID-19 pandemic.

isolation of affected individuals. This approach passively
influenced the seasonal transmission patterns of airborne
viruses, including influenza viruses and HRSV [5, 6].
The 2020/2021 influenza season in Italy was
characterized by an initial phase of co-circulation of
SARS-CoV-2 and influenza viruses, followed by a rapid
decline in influenza transmission due to implementation
of non-pharmaceutical measures. However, during the
2021/2022 influenza surveillance season (from week 42
of 2021 to week 17 of 2022), an increase in the incidence
of influenza was recorded [7]. The epidemiological
curve of influenza-like illness (ILI) cases showed a
bimodal trend, peaking at week 52 of 2021 and weeks
12-13 of 2022, when positive samples again rose above
the epidemic threshold of 10% positivity [8] (Fig. 1).
The first wave was characterized as supported mainly by
HRSYV circulation, while influenza viruses dominated in
the second wave [19].

An increasing number of studies show that patients
affected with COVID-19 may also be coinfected
with other respiratory pathogens [9-11]. Indeed, the
coexistence of SARS-CoV-2 and influenza viruses led to
cases of coinfection having more severe symptoms than
infections with either virus alone [12].

The present study, performed during the 2021/2022
influenza season, investigated the prevalence of influenza
or HRSV coinfections in SARS-CoV-2-positive subjects
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of Health [8].
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Fig. 1. Incidence of influenza-like illness in Italy by week during the 2021/2022 influenza season, according to the Italian National Institute
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in Tuscany (Italy), with the aim of underlining the
importance of continuing epidemiological surveillance
of other respiratory viruses in addition to SARS-CoV-2.

Materials and methods

STUDY DESIGN

Oropharyngeal swabs were collected by general
practitioners, during the 2021/2022 influenza
surveillance season (from week 46 of 2021 to week 17
of 2022) in Siena, Tuscany (Italy), and stored at -80°C.
A total of 940 swabs were selected as having previously
tested positive for SARS-CoV-2: 742 collected during
the first influenza wave (week 46 of 2021 to week 4 of
2022) and 198 during the second (week 5 to week 17 of
2022). Information on the age and sex of the subject was
available for 860 swabs. The median age of subjects was
30 years (range 1-65 years), 422 were male and 438 were
female. Swabs were divided by age group as follows:
1-10 years (N = 52), 11-20 years (N = 146), 21-30 years
(N =260), 31-40 years (N = 147), 41-50 years (N = 125),
and 51-65 years (N = 130). No information on COVID-19
or influenza vaccination status was available. Informed
consent was submitted and signed by all patients who
voluntarily underwent swabbing

LABORATORY ANALYSIS

Total RNA was extracted from specimens by QIAamp
Viral RNA Mini kit (Qiagen, Hilden, Germany). Real-
time reverse transcriptase—polymerase chain reaction
tests (RT-PCR) were performed for IAV, IBV and
HRSV with Flu/HRSV kit (Siemens) on nasopharyngeal
swabs of subjects who had already tested positive
for SARS-CoV-2 by COVID-19 HT Screen (Clonit,
Abbiategrasso, Italy). At the same time, one-step real-
time RT-PCR was performed in a final volume of 25
uL (SuperScript III Platinum One-Step qRT-PCR Kit,
Thermo Fisher Scientific, Waltham, MA, USA) to
subtype for pandemic influenza virus A/HIN1 (Flu A/

pHIN1) and seasonal influenza virus A/H3N2 (Flu A/
H3N2) on samples positive for TAV. H3-For Primer:
AAGCATTCCYAATGACAAACC, H3-Rev Primer:
ATT GCR CCR AAT ATG CCT CTA GT, H3-Probe:
Fam - 5> CAG GAT CAC A”T”A TGG GSC CTG TCC
CAG - 3’ SPACER - BHQ-1 and H1pdm-For Primer:
GTG CTA TAA ACA CCA GYC TCC CAT T,Hlpdm-
Rev Primer: AGA YGG GAC ATT CCT CAA TCC TG,
H1pdm-Probe: Fam — 5° TGG CCA GYC “T” CA ATT
TTG TGC TTT TTA CAT A - 3° SPACER - BHQ-1,
were used.

STATISTICAL ANALYSIS

The median ages of the total and influenza-positive
populations were calculated. The number of
SARS-CoV-2/influenza or HRSV coinfection cases by
period of collection (first and second influenza waves)
and age group (above or below median age, i.e. 30
years) was compared by the Yates corrected chi-square
test. Statistical significance was set at p < 0.05 (two-
tailed test). All statistical analysis was performed using
GraphPad Prism 6 software.

Results

A total of 54 cases (5.7%) of coinfection were detected
during the study period: 51 cases (5.4%) of SARS-CoV-2
and influenza viruses (43 for IAV and 8 for IBV) and
three cases (0.3%) of SARS-CoV-2 and HRSV. Of the
influenza cases, 34 cases of IAV were A/H3N2 subtype
while the remaining 9 cases were not attributed to a
subtype. The 8 cases of IBV were not subtyped.

As reported in Figure 2, most coinfections were detected
during the first influenza wave (36/43 cases of 1AV, 6/8
cases of IBV and 2/3 cases of HRSV), albeit showing
no statistically significant difference with respect to the
second wave.

For 860 samples, including all those in which an influenza
virus or HRSV coinfection was detected, information on
the sex and age of the subjects was available.
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Fig. 2. Cases of coinfection with SARS-CoV-2 and human respiratory syncytial (HRSV), influenza A (IAV) or B (IBV) viruses from November
2021 to May 2022. Dashed vertical line separates first (left) and second (right) wave of influenza.

30+
mm HRSV
AV

8
2 90 = BV
o
c
2
]
2
£ 104
0
o

0'_I_-‘IJ_'-'I". i — r e ——|

nov-21 dec-21 jan-22 feb-22 mar-22 apr-22 may-22
Month-year

Fig. 3. Cases of coinfection with SARS-CoV-2 and human respiratory syncytial (HRSV), influenza A (IAV) or B (IBV) viruses by age group.
Dashed vertical line indicates the median age of the study population (30 years).
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No significant difference in the distribution of cases by
sex was found, while Figure 3 shows the distribution of
coinfection cases by age.

SARS-CoV-2 coinfections with HRSV were only
detected in subjects under 30 years of age (median age of
positive subjects 14 years), although the difference was
not significant. Coinfections with IAV were detected in all
age groups, but the prevalence was higher in subjects of 30
years and under (median age of positive subjects 23 years,
p = 0.0009), while IBV was detected mainly in subjects
of 30 years and over (median age of positive subjects
43 years, p = 0.0494). Some PCR results regarding Flu/
HRSYV kit (Siemens) are shown in Figure 4.

Discussion

In December 2019, identification of a new coronavirus
in Wuhan, China, demanded a prompt response and
global cooperation by health authorities [6]. The
pandemic influenced the seasonal transmission patterns
of airborne viruses. SARS-CoV-2 shares transmission
through direct contact and airborne contagion as well as
symptoms, including fever, cough, sore throat, fatigue,

E13

nasal congestion and respiratory distress, with the
influenza virus, complicating differentiation of the two
infections [9, 6]. Cases of coinfection with SARS-CoV-2
and influenza proved to have symptoms that were more
severe [12]. After 2019/2020, the incidence of ILI in Italy
declined due to non-pharmaceutical actions imposed for
SARS-CoV-2.Inthe 2021/2022 season, an increase in the
incidence of infections caused by influenza viruses was
observed, with an overall positivity rate of 14.4% [19]
although significantly lower than that observed before
the COVID-19 pandemic. Indeed, the season was
characterized by low circulation of influenza, the first
cases being reported in week 52 of 2021. Circulation
increased from week 8 of 2022, reaching a maximum in
week 12 of the same year, when COVID-19 restrictions
were relaxed [13].

In this study, we found a total of three cases of
coinfection of SARS-CoV-2 and HRSV and 51 cases
of coinfection of SARS-CoV-2 and influenza viruses:
43 cases of IAV and 8 cases of IBV. Ignoring influenza
virus type, influenza coinfection cases were detected in
5.4% of the SARS-CoV-2-positive subjects tested in this
study, a coinfection rate in line with those reported in
other countries [14-16].
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Fig. 4. Representative results of PCR. Green fluorescence for Influenza A positive samples, blue fluorescence for HRSV positive sample.
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Among TAV cases, 34 were caused by A/H3N2 subtype,
in line with Italian and European data reporting it to be
the predominant influenza subtype during the 2021/2022
season [17, 18].

The majority of SARS-CoV-2 and influenza coinfections
were found during the first wave of the influenza season.
A similar distribution was observed in a study conducted
in children and adolescents hospitalized in the US, where
influenza-associated  hospitalizations  characterized
by influenza and SARS-CoV-2 coinfections were
higher in December and January months [20]. IAV and
SARS-CoV-2 coinfections were higher in the first months
of the season also in a US study conducted in individuals
from University of Missouri Health Care [21], suggesting
that coinfection with SARS-CoV-2 Omicron variant
may have been reduced compared to coinfections with
Delta variant, due to different viral antagonism to [AVs.
In a surveillance study conducted on hospitalized
subjects in Tuscany during the same season, three cases
of SARS-CoV-2 and influenza coinfection were found
in March in the second half of the influenza season [17].
The same study reported two cases of HRSV infection,
one of which involved coinfection with SARS-CoV-2.
Both cases occurred in subjects aged 30 years or under,
in line with the results of our study. In contrast to our
results, a report by Cong et al in a population older than
18 years, the median age of co-infected persons was
older than the fifth year [25]. As reported in few studies,
in patients with COVID-19-Influenza co-infection, the
need for intervention with mechanical ventilation and
hospital stay increase compared with patients infected
with only one of the two respiratory viruses, suggesting
an aggravation of the disease picture [23, 24]. Although
it appears that the copresence of the two viruses does not
result in increased mortality [25]

Our study has some limitations. Information on clinical
features, medication use and outcomes, as well as
vaccination status for COVID-19 and/or influenza
was not available and sequencing of SARS-CoV-2-
and influenza-positive samples was not performed. In
addition, since in Italy administration of live attenuated

influenza vaccines (LAIV) are authorised for use in
persons aged between 2 and 18 years [22], we cannot
exclude detection of influenza antigen from vaccinal
strains in younger age groups swabs. Moreover,
other respiratory viruses potentially coinfecting with
SARS-CoV-2, such as parainfluenza viruses, were not
included.

Few studies on respiratory virus epidemiology and
coinfectionshave beenconductedinItaly inthe 2021/2022
season. The 2021/2022 influenza season was peculiar as
it saw the partial resurgence of respiratory viruses after
the advent of COVID-19, therefore the characterization
of as much as possible the epidemiology of respiratory
viruses and coinfections with SARS-CoV-2 is of
outmost importance to understand the post-pandemic
epidemiology of respiratory viruses.

Given the overlapping symptoms and epidemiology
of the influenza virus and SARS-CoV-2, it remains of
primary importance to conduct differential diagnosis
of these major airborne-transmitted viruses to avert
complications related to infection. The use of multiplex
RT-PCR tests, as in our study, ensures a timely diagnosis
and consequently an appropriate clinical approach to each
patient. Despite its limitations, our study underscores the
significance of continuous monitoring of the circulation
of influenza viruses.
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Summary

Introduction. Adverse pregnancy outcomes pose serious health
risks to both periconceptional women and newborns. This study
aimed to investigate the levels of knowledge, attitudes, and prac-
tice (KAP) toward adverse pregnancy outcomes among women of
reproductive age in Al-Suwaira, Wasit governorate, Iraq.
Methods. During November 2021 to February 2022, cross-
sectional research of randomly selected women was performed.
The KAP was evaluated with a standard, self-administered
questionnaire. The outcomes were described using a descrip-
tive analysis.

Results. The questionnaire was completed by 118 women. Par-
ticipants had good knowledge and positive attitudes and practices
toward adverse pregnancy outcomes. The findings revealed that

Introduction

Adverse pregnancy outcomes pose a serious health risk
to both periconceptional women and newborns. These
conditions, which account for more than half of maternal
mortality, include sepsis, hypertensive diseases,
and pregnancy hemorrhage [1]. The World Health
Organization (WHO) estimates that problems related to
pregnancy or childbirth cost the lives of more than 8§30
women worldwide every day [2]. Indicators of maternal
health around the world include adverse pregnancy
outcomes such as miscarriages, abortions, stillbirths, and
preterm deliveries [3]. No obvious causes are known for
75% of these outcomes, but several etiologic risk factors
have been identified. Non-obstetric risk factors include
poor socio-economic status, maternal malnutrition,
illiteracy, maternal age < 20 and > 35 years, heavy
physical work, cigarette smoking, long-distance travel,
and trauma. Obstetric risk factors associated with these
outcomes include cervical incompetence, multiple
gestations, short birth intervals, abortions, preterm
premature rupture of membrane (PPROM), and previous
preterm birth [4]. Several other medical conditions have
also been associated with these outcomes, including
diabetes mellitus, urinary and genital tract infections,
and psychological stress [4].
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the majority of participants were between the ages of 20 and 25
(n =57, 48.3%) and had a Bachelor’s degree (n = 106, 89.8%).
Knowledge gaps were discovered in the areas of the danger of
pregnancy at a young age of less than 17 years (30.5%), the link
between lack of maternal education and poor births (24.6%), and
the influence of drug misuse on the fetus (17.8%). The partici-
pants learn more around pregnancy-related risk factors via inter-
net (n = 38, 32.2%) and university (n = 34, 28.8%).

Conclusions. The participants in this study had good knowl-
edge, positive attitude, and positive practice regarding adverse
pregnancy outcomes. However, there were some knowledge gaps.
Therefore, to raise awareness among local women, it seems advis-

able to strengthen and strictly apply awareness-raising plans.

Maternal mortality rates are 100 times higher in most
low-income nations than in high-income ones. In
addition, many middle- and low-income countries have
notably different prenatal outcomes than high-income
countries [, 6]. However, it is possible that our already
murky understanding of the true incidence of poor
pregnancy outcomes in underdeveloped countries is
further clouded by under-reporting and under-recording
due to the prevalence of home deliveries there [7].
Adopting prenatal care methods for high-risk women
has drastically reduced the number of unwanted birth
outcomes across the industrialized countries. Therefore,
the identification of risk factors associated with
pregnancy outcomes, together with the promotion of
health facilities that address and manage these factors,
can significantly reduce the number of adverse outcomes
in developing countries, including Iraq [7].
Increasingly, data show that antenatal care has a positive
impact on improving prenatal care for both mother and
newborn. Women are less likely to seek prenatal care if
they are not informed about the risk factors associated
with adverse perinatal outcomes or if they have negative
attitudes about the importance of protecting themselves
and their future children from these risks [8].

In Iraq, all parts of the country are affected by war
and sanctions, and pregnant women are a particularly
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vulnerable group. They face the consequences of poor
nutrition and even malnutrition, low socio-economic
standards, infections, stress and anxiety. All these
risk factors are associated with an increased adverse
pregnancy outcomes. Therfore, preventive measures
are required to limit and mitigate the occurrence of
these undesirable outcomes. Primary prevention,
which includes certain health promotion methods,
safety precautions, and the identification and control
of environmental contaminants, is considered a key
factor in eliminating the adverse pregnancy outcomes.
Hence, to provide safeguards and eventually completely
prevent the occurrence of these adverse pregnancy
consequences in Iraq, particularly in Al-Suwaira city,
this study sought to assess the knowledge, attitude,
and practice (KAP) interconnected to reduce the risk
of unfavorable prenatal outcomes among fertile-aged
females from Al-Suwaira city, Wasit Governorate,
Iraq.

Methods

ETHICAL CONSIDERATION

This study was approved by the Ethics Committee
of theMiddle Technical University, Baghdad, Iraq
(7.7.2021) in accordance with the Helsinki Declaration
of 1975. The written informed consent was obtained
from all participants.

StuDY DESIGN, SITE AND PARTICIPANTS

In this descriptive cross-sectional study during November
2021 and February 2022, reproductive-aged females
in Al-Suwaira city, Wasit Governorate, Middle East
of Iraq were investigated for their KAP about adverse
pregnancy outcomes. These participants have varying
levels of experience, ranging from an inability to read
and write to a bachelor’s degree.

DATA COLLECTION

A self-administered questionnaire was analyzed by
qualified contributors according to their points of view,
and research students collected the data and answers to
all questions from the participants. The questionnaire
was pre-tested. The original manuscript was forwarded
to three professionals who were asked to comment on
the relevance, simplification, and importance of the
topic after a thorough review for content authenticity.
It comprised a total of 5 sections. In the first section,
the participants’ age, occupational status, educational
background, marital status, and place of residence were
examined. Five questions in the second section assessed
the samples’ knowledge about avoiding adverse
pregnancy outcomes. The subjects’ familiarity with
the topic was determined by information questions.
Information such as the effects of malnutrition during
pregnancy, pregnancy at a young age, inadequate
prenatal care, lack of maternal education, and drug
misuse during pregnancy on maternal and fetal health
were assessed. Attitudes were assessed using six

statements. Practices of participants were assessed
based on four questions. The final section examined
respondents’ sources of information on pregnancy risk
factors.

DATA ANALYSIS

Using SPSS version 26 (IBM Corporation, Armonk,
NY, USA), the participant responses were examined.
The demographic data was expressed using descriptive
analysis in the form of frequencies and percentages,
mean scores, and standard deviation. The chi-square test
was used to evaluate any significant association among
different variables.
Score calculation:.
* Regarding the knowledge:
An assessment of knowledge agreed by awarding a
score of (2) for the correct answer and (1) for the
incorrect answer
Number of questions: 5
Minimum = 5
Maximum = 10
Medium = 7.5
The mean score was calculated for each question and
those below the mean score were considered poor,
above or equal to 10 were considered acceptable and
good.
* Regarding attitudes:
An assessment of attitudes agreed by awarding a
score of (3) for the answer by (agree) and (2) for
the answer by (neutral) and (1) for the answer by
(disagree)
Number of questions: 6
Minimum = 6
Maximum = 18
Medium = 12
The mean score was calculated for each question and
those below the mean score were considered poor,
above or equal to 18 were considered acceptable and
good.
* Regarding practices:
A scoring of practices agreed by assigning a score of
(3) for the answer by (always), (2) for the answer by
(sometimes), and (1) for the answer by (never)
Number of questions: 4
Minimum = 4
Maximum = 12
Medium = 8
The mean score was calculated for each question and
those below the mean score were considered poor,
above or equal to 12 were considered acceptable and
good.

Results

DEMOGRAPHIC INFORMATION OF THE PARTICIPANTS

A total of 118 individuals completed the survey. Almost
all participants were between 20 and 25 years old
(n =57, 48.3%), while only a few participants were over
30 years old (n =2, 1.7%). Concerning to qualifications,
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Tab. I. Demographic information of the contributors of this
study.
Demographic information Number (%)
<20 49 a41.5
(20-25) 57 48.3
Age groups (25-30) 10 8.5
> 30 2 1.7
Total 118 100.0
Unablevtv?itreead and ) 17
S Primary school 3 2.5
Qualifications Secondary school 7 5.9
Bachelor’s 106 89.8
Total 118 100.0
Government
employee 6 >1
Occupation Student 107 90.7
status Housewife 5 42
Others 0 0.0
Total 118 100.0
Married 29 24.6
Marital status Unmarried 89 75.4
Total 118 100.0
Rural 33 28.0
Residence Urban 85 72.0
Total 118 100.0

KAP TOWARDS PREGNANCY OUTCOMES

almost all participants had bachelor’s degree (n = 106,
89.8%), while very few participants could not read
and write (n = 2, 1.7%). Taking occupation status into
account, students (n = 107, 90.7%) were the foremost
respondents in this study. The results of a survey
of married respondents (n = 29, 24.6%) were lower
than those of single participants (n = 89, 75.4%). The
proportion of responses from rural and urban areas were
(n = 33, 27.96%) and (n = 85, 72.03%), respectively
(Tab. I).

KNOWLEDGE OF PARTICIPANTS TOWARDS THE RISK
FACTORS FOR ADVERSE PREGNANCY OUTCOMES

Overall, the majority of participants demonstrated a
good knowledge of pregnancy-related risk factors. The
results revealed that the majority of the respondents
(95.8%, n = 113) could correctly assess that malnutrition
during pregnancy can lead to small size of the fetus,
miscarriage or other congenital disorders, and that the
the participants’ knowledge on this issue was good.
Nearly (53.4%, n = 63) of participants answered
incorrectly that pregnancy under 17 years of age is less
likely to lead to developmental problems in children,
even if it increases the likelihood of a caesarean section
at birth, and participants’ knowledge of this question
was poor. Regarding antenatal care, a high percentage

Tab. II. Study participants’ knowledge of risk factors for poor pregnancy outcomes in Al-Suwaira city, Wasit Governorate, Middle East of Iraq.

List | General information about risk factors for adverse pregnancy outcomes items

Malnutrition during pregnancy can lead to a small baby, abortion, or other complications

Rating N % Mean SD Assessment
1 Incorrect 5 4.2

Correct 113 95.8 1.958 0.202 Good

Total 118 100.0

Pregnancy at a young age, less than 17 years, is less likely to result in children with developmental problems,

although it does increase the likelihood of a caesarean section at birth

Rating N % Mean sD Assessment
2 lincorrect 63 53.4

Correct 55 46.6 1.466 0.501 Poor

Total 118 100.0

Inadequate prenatal care would result in the mother’s death owing to complications during birth

Rating N % Mean S.d. Assessment
3 Incorrect 23 19.5

Correct 95 80.5 1.805 0.398 Good

Total 118 100.0

Poor deliveries might be caused by a lack of maternal education.

Rating N % Mean SD Assessment
4 Incorrect 35 29.7

Correct 83 70.3 1.703 0.459 Good

Total 118 100.0

Drug misuse during pregnancy might cause the baby’s brain to be damaged

Rating N % Mean SD Assessment
5 Incorrect 75 63.6

Correct 43 36.4 1.364 0.483 Poor

Total 118 100.0
N: Number, Level of assessment (poor < 1.5), (good > 1.5), SD: Standard deviation.
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Tab. lll. Study participants’ attitudes toward negative pregnancy outcomes prevention practices in Al-Suwaira city, Wasit governorate, Middle

East of Iraq.

List | General information about negative pregnancy outcomes prevention practices items

There’'s nothing wrong with getting pregnant every year or in a short period of time

Rating N % Mean SD Assessment
1 Disagree 37 31.4

Agree 81 68.6 0.686 0.466 Positive

Total 118 100.0

I am willing to have a caesarean section if necessary to avoid difficulties during delivery

Rating N % Mean SD Assessment
2 Disagree 68 57.6

Agree 50 42.4 0.424 0.496 Negative

Total 118 100.0

My society sees nothing wrong with having children as young as 17 years old

Rating N % Mean SD Assessment
3 Disagree 30 25.4

Agree 88 74.6 0.746 0.437 Positive

Total 118 100.0

1 don't believe a prenatal checkup is required

Rating N % Mean SD Assessment
4 Disagree 14 11.9

Agree 104 88.1 0.881 0.325 Positive

Total 118 100.0

|1 don't believe that education is necessary for safe delivery

Rating N % Mean SD Assessment
5 Disagree 33 28.0

Agree 85 72.0 0.720 0.451 Positive

Total 118 100.0

I have no objections to taking folic acid before and during pregnancy, as it is prescribed

Rating N % Mean SD Assessment
6 Disagree 74 62.7

Agree 44 37.3 0.373 0.486 Negative

Total 118 100.0

N: Number; Level of assessment (poor < 0.5), (good > 0.5); SD: Standard deviation

of respondents (80.5%, n = 95) correctly answered
that inadequate antenatal care may lead to the mother’s
mortality as a result of complications during delivery
and Knowledge of participants towards this question
was good. On the other hand, 70.3% of the participants
answered correctly that insufficient maternal education
can lead to poor delivery and the knowledge of the
participants on this question was good. Also, 75
(63.8%) participants answered incorrectly and less than
half of them (36.4%, n = 43) believed that drug use
in early pregnancy leads to brain damage in the baby.
The participants’ knowledge of pregnancy-related risk
factors was described poor, as shown in Table II. The
overall knowledge of risk factors for adverse pregnancy
outcomes was good (64%).

ATTITUDES OF PARTICIPANTS TOWARDS THE
PRACTICES FOR PREVENTING HARMFUL PRENATAL
EFFECTS

Our results showed that a large percentage of respondents
(68.6%, n = 81) agree that it is not wrong to get pregnant
every year or within a short period of time, and a small
percentage of participants (31.4%, n = 37) disagree.

The assessment of this trend was positive. Fifty (42.4%)
respondents stated that they had no problem with
having a caesarean section to prevent birth problems,
while about 68 (57.6%) respondents disagreed. The
assessment of this trend was negative. A total of 88
(74.6%) respondents agreed that their culture has no
objection to having children at the age of 17, while 30
(25.4%) respondents disagreed that their culture has no
objection to having children at the age of seventeen.
The assessment of this direction was positive. On the
other hand, a very small percentage of the respondents
(11.9%, n = 14) felt that prenatal screening was not
necessary, while 104 (88.1%) respondents felt that
prenatal screening was necessary. The assessment of this
trend was positive. Also, 85 (72.0%) women believed
that education is a necessary factor for a safe delivery,
while 33 (28%) of them did not. The assessment of this
trend was positive. Moreover, 74 (62.7%) respondents
disagreed with the use of folic acid before and during
pregnancy, while 44 (37.3%) respondents agreed. The
assessment of this trend was negative (Tab. III).The
general public was in favour of measures to reduce the
risk of adverse pregnancy outcomes (64%).
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KAP TOWARDS PREGNANCY OUTCOMES

Tab. IV. Study participants’ practices to prevent adverse pregnancy outcomes in Al-Suwaira city, Wasit Governorate, Middle East of Iraq.

List | General information about practices to prevent adverse pregnancy outcomes items

When I'm pregnant, | try to avoid coming to the health center for antenatal care

Rating N % Mean SD Assessment
1 No 87 73.7

Sometimes 26 22.0

Ves z a2 2.695 0.547 Good

Total 118 100.0

| participate in community and clinic-based maternal health education and awareness programs

Rating N % Mean SD Assessment
) No 36 30.5

Sometimes 51 43.2

Ves 21 263 1.958 0.756 Acceptable

Total 118 100.0

During my pregnancy, | try to stay away from drugs that don't require a prescription

Rating N % Mean SD Assessment
3 No 75 63.6

Sometimes 15 12.7

Ves o8 237 1.602 0.849 Poor

Total 118 100.0

I'm not used to taking folic acid as directed during and before pregnancy to avoid unintended problems

Rating N % Mean SD Assessment
4 No 71 60.2

Sometimes 33 28.0

Ves 14 119 2.483 0.701 Good

Total 118 100.0

N = Number, level of assessment (poor = 1-1.66), (acceptable = 1.67-2.33), (good > 2.34), SD = Standard deviation

PARTICIPANTS’ PRACTICES TO PREVENT ADVERSE
PREGNANCY OUTCOMES

The majority of respondents (73.7%, n = 87) were in
favor of frequent visits to antenatal health care facilities
during pregnancy to avoid negative pregnancy outcomes.
Likewise, the majority of them (43.2%, n = 51)
occasionally participate in clinical and community-based
maternal health education and awareness programs.
Sixty-three percent of respondents (n = 75) do not try to
avoid taking unapproved medications during pregnancy,
and sixty-two percent of respondents (n = 71) think
it is a good idea to take folic acid during pregnancy
(Tab. IV). Overall, participants’ practices to prevent
adverse pregnancy outcomes was good (57%).

INFORMATION SOURCES OF RESPONDENTS TOWARDS
NEGATIVE PREGNANCY OUTCOMES

Figure 1 showed that participants primarily used the
internet (32.2%, n = 38) and university (28.8%, n = 34)
to obtain information about the risks associated with
having children. Around 12.7% (n = 15) also obtained
information via other media such as television,
magazines, and newspapers.

Discussion
Adverse pregnancy outcomes pose serious health risks

to both perinatal moms and the newborns. Most of the
118 women who provided information in this study were
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between 20 and 25 years old and had a bachelor’s degree.
In accordance with the findings of the study by Ibtehaj et
al. [9], the majority of respondents in our survey (95.2%,
n = 113) demonstrated correct knowledge that maternal
malnutrition during pregnancy can lead to preterm birth,
abortion, or other congenital problems. However, our
findings were in contrast to the previous reports from
Nigeria [1, 8].

One-third of those surveyed by Ibtehaj et al. [9] agreed
with this, in contrast to only 28 individuals in the
Nigerian survey [8], our results showed that 55 (46.6%)
participants recognized that pregnancy at a younger
age (under 17 years) is less likely to result in children
with developmental problems, even if it increases the
likelihood of caesarean section at birth. The prevalent
culture of early marriage in our area, as well as the
need for constant awareness of the risk of having an
child when marrying young, could be the cause of the
respondents’ inadequate knowledge. In relation to
prenatal care, a large percentage of respondents (80.5%)
correctly identified that poor prenatal care would lead to
maternal death due to postpartum complications, which
was consistent with other findings from Nigeria [1,8].
Respondents’ awareness of this fact is promising and
could motivate them to start prenatal care to reduce
the chance of adverse pregnancy outcomes. Only
about a quarter of respondents were aware that poor
birth outcomes can be caused by inadequate maternal
education. According to previous findings from
Nigeria [1], only 43 (36.4%) participants stated that drug
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use in early pregnancy leads to cognitive impairment
of the fetus [1]. In this region, there are still many gaps
in health education regarding awareness of risk factors
that influence poor pregnancy outcomes, as this research
shows that a better understanding of risk factors will
influence the avoidance practices of respondents.

Ibtehaj et al. [9] found that more than half of the
respondents considered multiple pregnancies within a
short period of time unacceptable. However, our findings
that respondents had positive attitudes towards efforts to
reduce the risk of poor perinatal outcomes contradict
these anecdotes. Only a minority of participants (31.4%)
in this survey found nothing wrong with having multiple
pregnancies in a short period of time. Also, our results
were in contrast to previous studies from Nigeria and
India [1, 8, 10]. To reduce newborn and child mortality
rates and promote mother health, the WHO recommends
that birth intervals should be at least two to three years
apart. Nevertheless, differences in birth intervals are
closely connected with both children and maternal
mortality [11]. Like the previous group, roughly 50
(42.4%) respondents were firmly convinced that they
would be willing to have a caesarean section if necessary
to avoid difficulties during delivery. This was in contrast
to the majority of respondents in the earlier surveys
who had a positive attitude towards safe delivery [1,8].
Also, the results of a survey conducted in Saudi Arabia
to assess participants’ knowledge and attitudes towards
risk factors affecting pregnancy outcomes were not
consistent with the results of this study in terms of
respondents’ attitudes towards preventive measures for
adverse pregnancy outcomes [9]. However, in contrast
to the findings of previous studies, 30 of them (25.4%)
stated that having children as young as 17 years old
was not considered a problem in their culture [1, 8]. To
change women’s attitudes towards early marriage, we
need to address this widespread problem in our country.
Moreover, only 2.5% of the respondents indicated that
they did not think prenatal check-up was necessary and

therefore delivered in a church or mosque, while the
majority of respondents (88.1%) disagreed, which was
consistent with the positive attitude of respondents in a
previous study from Nigeria [8]. This emphasizes the
need for education about prenatal checkup education,
because without it, this population will continue to
expose itself to the risk of adverse prenatal outcomes.
Our results showed that almost all participants (72%)
in this survey believed that education was important
for safe delivery and more than half of the respondents
(62.7%) had experienced problems with folic acid intake
in the period before and during pregnancy, which was
in contrast to earlier findings [1, 12, 13]. Our findings
suggest that maternal education is highly valued in this
city and could contribute to a reduction in the severity of
poor pregnancy outcomes.

The majority of respondents (73.7%) support frequent
visits to antenatal health care facilities when a woman
is pregnant and almost all (43.2%) rarely participate
in neighborhood and clinic-based reproductive health
teaching and outreach initiatives. When it comes to the
habit of taking folic acid supplements during pregnancy,
almost half of all respondents (60.2%) are in favor of
doing so. The majority of respondents (63.6%) do not
avoid taking over-the-counter drugs during pregnancy.
With the exception of taking over-the-counter
medications, respondents in our survey showed a rather
adequate level of knowledge and behavior towards
preventive activities overall. Thus, the gaps in knowledge
about risk factors and their negative behaviors need to be
positively filled for a strategy to reduce the likelihood of
negative prenatal outcomes to be successful.

Our findings revealed that most participants obtained
information about the risks associated with having
children on the internet (n = 38; 32.2%), at universities
(n =34; 28.8%), and on other sources (n = 33; 27.9%).
With the proliferation of communication channels,
the internet has become the first port of call for most
people to find out about such developments. It is
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important to note that the results of this study are not
generalizable to other settings, even though they were
collected in a large metropolitan city in Wasit province.
In addition, the majority of participants were college-
educated women, demonstrating the value of reviewing
a large sample size across regions to shed light on this
problem. Despite the caveats we’ve found, our results
have significant implications for future study and the
design of protective measures. The findings of this study
may have a significant impact on the design of future
strategies to educate and disseminate information to
the public in Iraq, and more specifically in Al-Suwaira
city, with the aim of improving the ability of residents
to prevent and cope with the negative outcomes
mentioned above.

LIMITATIONS OF THE STUDY

The small sample size was one of the limitations of this
study. Also, the results of this study cannot be generalized
to the entire population since this was a single center
research.

conclusions

The findings of this research suggest that the majority
of participants were aged < 20-25 years (n = 57,
48.3%), and had Bachelor’s degree (n = 106, 89.8%).
In addition, contributors showed good knowledge
about the risk factors for poor pregnancy outcomes.
Overall, the majority of the participants exhibited
good knowledge about pregnancy-related risk factors.
In general, the overwhelming bulk of respondents
had favorable impressions of negative pregnancy
outcomes prevention practices. Even though the
people’s knowledge about pregnancy-related risk
factors was good, their overall practices to prevent
adverse pregnancy outcomes indicate that there is
still a gap in the achievement of their knowledge.
Therefore, and to achieve the WHO worldwide plan of
ending all avoidable fatalities of women, children, and
teenagers and ensuring their well-being, it is strongly
recommended that emphasis be placed on increasing
health awareness and education programs for reported
inadequate prevention measures.
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summary

Background. Tobacco use and exposure are leading causes of
morbidity and mortality worldwide. In the past decade, educa-
tional efforts to reduce tobacco use and exposure have extended to
social media, including video-sharing platforms. YouTube is one
of the most publicly accessed video-sharing platforms.

Purpose. This cross-sectional descriptive study was conducted
to identify and describe sources, formats, and content of widely
viewed YouTube videos on smoking cessation.

Methods. In August to September 2023, the keywords “stop quit
smoking” were used to search in YouTube and identify 100 videos
with the highest view count.

Results. Collectively, these videos were viewed over 220 million
times. The majority (n = 35) were posted by nongovernmental/
organization sources, with a smaller number posted by consum-
ers (n = 25), and only eleven were posted by governmental agen-

Introduction

Tobacco use is one of the leading preventable causes
of disease, premature death, lost productivity, and
healthcare costs. Tobacco use exerts an immense
financial burden on the healthcare system in the United
States. Costs incurred for treatment from illnesses and
lost productivity attributed to tobacco use exceed $300
billion yearly. Tobacco dependence is a significant risk
factor for acute and chronic diseases across both the
pediatric and adult patient populations [1].

Many educational efforts have helped to heighten
knowledge and awareness of tobacco dependence and
cessation across the world. The scope of these efforts has
substantially varied, and many have had a translational
impact. Health communication is at the heart of delivering
clear and persuasive messages about quitting tobacco
use and can take many forms on both micro and macro
levels. Efforts at the local, state, national, and global
levels have been made to promote tobacco reduction
and cessation across different patient populations.
Examples of these efforts include smokefree policies
in homes, vehicles, and buildings; price increases in
tobacco products; and health education campaigns that
target specific groups at higher risk for adverse health
effects [2-24]. Some of these campaigns have extended
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cies. The format used in the highest number of videos was the
testimonial (n = 32 videos, over 77 million views). Other popular
Sformats included animation (n = 23 videos, over 90 million views)
and talk by professional (n = 20 videos, almost 43 million views).
Video content included evidence-based and non-evidence-based
practices. Evidence-based strategies aligned with U.S. Public
Health Service Tobacco Treatment Guidelines (e.g. health sys-
tems approach in tobacco treatment, medication management).
Non-evidence-based strategies included mindfulness and hypno-
therapy. One key finding was that environmental tobacco exposure
received scant coverage across the videos.

Conclusions. Social media such as YouTube promises to reach
large audiences at low cost without requiring high reading lit-
eracy. Additional attention is needed to create videos with up-to-
date, accurate information that can engage consumers.

into different sources of media, including mass media
and social media platforms.

Social media in our digital era is ubiquitous. Across the
trending social media platforms, YouTube is the major
one that provides the greatest degree of public video-
sharing, thereby making it increasingly easier to find
videos as well as extend onto different social media
platforms. Unlike Twitter or X that requires more time-
intensive mechanisms to locate words across tweets, as
well as Facebook and Instagram which may not have
as much content publicly available, YouTube itself
offers a wealth of data mining with more efficiency
which can yield data from the time of its inception.
In fact, multiple health-related topics have already
received thorough coverage on YouTube including
vaccinations, developmental disabilities, skin cancer,
and much more [25-27]. For this reason, tapping into
YouTube to uncover content that engages viewers is
crucial to strengthen the delivery and precision of this
communication medium that continues to increase its
visibility and prominence in our contemporary digital
times. In addition, YouTube is a communication medium
that disseminates knowledge and practice on not only
health-related topics but also national and global topics
trending across the country and world.

Several studies have provided education centered on
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tobacco reduction and cessation by publishing videos.
Given that YouTube is one of the most prevalent social
media platforms at this time [28], this study examined
widely viewed YouTube videos related to tobacco
cessation. One benefit of YouTube videos is the range
of diverse learners who can access information on this
medium through narration, closed captioning, and/or
visually engaging content at any time anywhere across
the globe. Another benefit is how it enables access for
people who prefer to learn through video versus print
because they cannot or do not want to read.

Notably, there is a paucity of research exploring the
impact of YouTube on smoking cessation education,
promotion, and resource provision. Among the few
studies conducted, most of the videos were more than
a decade old. As the basis of informing the direction
of this present research, it is crucial to extend the
current literature on smoking cessation coverage via
YouTube by critically assessing content across videos
published over the past decade. The goals of the present
study are the following: 1) Describe sources, formats,
and content of the widely viewed YouTube videos on
smoking cessation; and 2) present implications and
recommendations for future research and practice.

Methods

The research design was cross-sectional and involved
collecting observational data at one conceptual point
in time from the YouTube social media platform. In
August to September 2023, the browser history on
the computers of the researchers was cleared. Next,
with a clean history on the computer, the researchers
conducted a search on YouTube using a specific string
of key words. Piloting various key words (smoke-
free, quit smoking, stop smoking) was helpful in
determining which phrase(s) yielded the most relevant
videos, highest view counts across videos, and greatest
cumulative views for the top 30, 60, and 100 videos,
respectively. The key words that formed the search
strategy were “stop quit smoking” which ultimately
yielded the most widely viewed videos that were
directly relevant to smoking cessation. The results
were sorted by view count, and the URLs for the 100
most widely viewed videos were copied and saved in
a separate file. Overlapping URLs were deleted and
replaced. Only one URL for each video was kept for
coding.

The researchers then created a codebook based on a
review of literature and guidelines from authoritative
agencies such as the U.S. Public Health Service and
the World Health Organization (WHO). The researcher
viewed and coded all videos during August and
September 2023. Inter- and intra-rater reliability of the
coding was demonstrated. The following information
was coded for each video: (a) source of upload, (b)
format, (c) number of views, (d) length (in minutes), (e)
year of upload, and (f) content.

ELIGIBILITY CRITERIA

One inclusion criterion was that the videos be in English.
Videos that did not have English narration or written
content were excluded from analysis. A second criterion
was that the video center on smoking cessation. Each
researcher viewed the full video, which constituted the
unit of analysis. Music videos not centered on smoking
cessation were excluded. No requirements were specified
based on length of time.

MEASUREMENTS AND CODING SPECIFICATIONS

The instrument included the following basic information:
coder, video identification number (which was assigned),
date the video was uploaded, date the video was coded,
length of video (in minutes), number of views, and title
of the video. Following this general information, the
instrument comprised the following three sections: (a)
source of upload, (b) format, and (c) content. Content
included many variables (discussed below), all of which
were coded dichotomously (i.e., either yes or no) to
indicate presence or absence in the respective video.
The source of upload for each video was coded into one of
the following four categories: organizational, consumer,
governmental, and other sources. The categories for
coding Format included Documentary; Interview;
Demonstration/ Experiment; Talk by Professional; TV
Talk Show/Discussion panel; Animation; Still images;
News report with anchor; V-blog; Advertisement;
Testimonial/Story; Multiple formats; and “Other
formats.” The content categories were formulated based
on guidelines, recommendations, or related anticipatory
guidance from the U.S. Department of Health and Human
Services, CDC, WHO, and Healthy People 2030. A total
of 11 content categories was created in this codebook:
(a) aesthetic effects; (b) health effects; (c) environmental
tobacco exposure; (d) stressors/triggers that encompass
intrinsic psychological factors; (e) tips, strategies, and
resources to quit; (f) outcomes; (g) ingredients in tobacco
products; (h) kinds of tobacco products; (i) health benefits
of quitting; (j) social/environmental benefits of quitting;
and (k) open-ended comments on misinformation or
disinformation conveyed in the video. Conceptualization
of the codebook involved developing these content
categories to account for the depth and breadth of targets
for intervention from smoking cessation efforts.

DEMONSTRATION OF INTRA- AND INTER-RATER
RELIABILITY

The researchers demonstrated the intra- and inter-rater
reliability of the data regarding coding of the presence
of content in the videos. To demonstrate intra-rater
reliability, each researcher randomly selected 10 videos
and recoded them within 2 weeks of the original coding.
All of the dichotomously coded (Yes versus No) content
variables in the instrument were included in this analysis.
Intra-rater reliability was found to be high (Kappa =
0.942). Inter-rater reliability was demonstrated as well.
Five videos were randomly selected from the 100 in the
sample, and Inter-rater agreement was also found to be
high (Kappa = 0.931).
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STATISTICAL ANALYSIS

The analysis required calculating descriptive statistics
for the different variables under study. Data describing
the characteristics of videos were summarized by
calculating frequencies and percentages regarding
source, format, number of views, length, and content.
For each content category, the number of videos that
covered the content was identified, and then the number
of collective views from those videos covering each
particular content area was determined. In addition, the
proportion of total cumulative views was determined by
dividing the number of views received by the particular
videos covering each content area by the total cumulative
views received by all videos (N = 334,299,907 views).
This analysis was conducted for all content categories
specified in the codebook.

Results

The total number of views for the sample of the 100
most widely viewed videos was 334,299,907. The view
counts ranged from 205,772 to 44,286,440. These widely
viewed videos were posted between 2006 to 2023.
Length of videos ranged from 0.25 minutes to 541.42
minutes. The median length of the widely viewed videos
was 5.17 minutes. The interquartile range for the sample
ranged from 2.52 minutes to 11.40 minutes.

The majority of the widely viewed videos were uploaded
by nongovernmental/organizational sources (n = 35),
which garnered over 80 million views representing
approximately 25% of the cumulative views (Tab. I).
Although fewer videos (n = 25) were published by
consumer sources, these videos comprised greater than
35% of the cumulative views (greater than 125 million
views). 29 videos were uploaded by other sources
including talk shows, TV shows, radio shows, or news
shows, which garnered less than 30% of cumulative
views (~87 million views). 11 videos were uploaded by
governmental sources; collectively, these eleven videos
accounted for less than 12% of cumulative views (nearly
37 million views).

There was substantial variation in the formats of the
widely viewed videos on smoking cessation (Tab. II).
The greatest number of videos were in the form of
testimonials, generating greater than 77 million views
(~20% of the cumulative views). Although animation was

Tab. I. Frequencies, view counts, and cumulative view count
percent of widely viewed smoking cessation videos by upload
source.
Classification
of the source N
of video upload

Nongovernmental/

Cumulative view

View count count percent (%)

organizational 35 | 83,632,718 25.02
Consumer 25 | 125,584,143 37.57
Other 29 | 87,481,657 26.17
Governmental 11 | 37,601,389 11.25

IS SOCIAL MEDIA OUR NEW QUITLINE?

Tab. Il. Frequencies, view counts, and cumulative view count percent
of widely viewed smoking cessation videos by format.

] Cumulative view
Format N View count count percent (%)
Testimonial 32 77,871,704 23.29
Animation 23 90,285,821 27
Talk by 20 | 42,569,819 12.73
professional
Other formats 14 20,346,984 6.09
Still images 13 36,866,284 11.03
Demonstration/ | 14 | 142671550 33.7
experiment
V-blog 8 43,036,794 12.87
TV talk show/
discussion panel / 27,457,728 821
News report with
anchor 5 9,014,217 2.7
Multiple formats 4 6,081,661 1.82
Interview 4 2,690,753 0.8
Documentary 2 5,662,144 1.69
Advertisement 0 0 0

"More than one response is possible across videos.

covered in fewer videos (n = 23), these videos culminated
in nearly 90 million views, accounting for 27% of the
cumulative views. Other popular formats included talk
by professional (n = 20) which yielded greater than 42
million views, representing nearly 13% of the cumulative
views. 14 videos were in other nontraditional formats
and garnered ~20 million views (approximately 6% of
the cumulative views). Although still images were also
covered in a comparable number of videos (n = 13), these
videos generated nearly 37 million views (~11% of the
cumulative views). Notably although demonstrations/
experiments were depicted in solely eleven videos, they
collectively garnered greater than 112 million views,
representing almost 34% of the cumulative views.
8 videos were in the form of v-blogs and accounted for
~40 million views (about 13% of the cumulative views).
In addition, although seven videos included content on
TV talk shows and discussion panels, these videos yielded
greater than 27 million views, comprising approximately
8% of the cumulative views. Other formats (news report
with anchor, more than two combined formats, interviews
and documentaries) accounted for fewer than 24 million
views collectively and about 7% of the cumulative views.
Advertisements were not covered in any of the widely
viewed videos on smoking cessation.

A total of 10 aesthetic effects were coded for each of
the 100 widely viewed videos. These 10 aesthetic effects
were mentioned in 3 videos for nails and stains up to
as many as 14 videos for the aesthetic effect of smell
(garnering over 45 million views). In addition to smell,
aesthetic effects of smoking that were covered in more
videos included effects on taste (13 videos garnering
nearly 50 million views), skin (12 videos garnering over
28 million views), teeth (8 videos garnering over 40
million views), hair (8 videos garnering approximately
20 million views), and wrinkles (7 videos garnering ~25
million views). Notably although 7 videos also included
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Tab. Ill. Frequencies, View Counts, and Cumulative View Count Per-
cent of Widely Viewed Smoking Cessation Videos by Health Effects

(~9% of total cumulative views). Poor coping skills were
covered in 8 of the videos, generating ~8 million views

Health Effects N | View count | Gumulative view and less than 3% of the cumulative views. Coverage of
count percent (%) mood and anxiety disorders was included in 6 of the
lllness/mortality 53 | 213,153,640 63.76
Signs and 37 | 156,127,114 46.7 — S
symptoms Tab. IV. Frequencies, view counts, and cumulative view count
Hgalth;are 14 27,663,708 828 percenF of widely viewed smok!ng cessation videos by tips,
utilization strategies, and resources to quit.
Reproductive . Cumulative
effects 4 ] 19421021 >81 Health benefits N | ooew | view count
Use of durable percent (%)
medical 3 22,070,434 6.6 Exercise 28 | 59,700,689 17.86
equipment Testimonials/success 24 | 39,056,885 1168
Health effects on 3 9 209,693 066 stories .
infants T Curb cravings 22 | 30,627,398 9.16
"More than one response is possible across videos. Quitting cold turkey 18 | 38,664,398 11.57
Support networks 15 | 50,748,458 15.18
content on breath, these videos yielded fewer than 6 | Nicotine patches 15 | 50,896,422 9.24
million views. In contrast, a smaller number of videos Nicotine gum 14 | 30,267,576 9.05
presented content on voice (n = 4) which garnered Hypn.05|.s : 14 | 19,199,356 5.74
substantially more views (nearly 24 million views and ﬁigf;?;@%gggganves |43 12,400,618 3.71
~7% of the cumulative views). Nails and stains were . -
. . . . . Distraction 9 | 23,192,581 6.94
each integrated in 3 videos each, collectively accounting o
for approximately 20 million views and 6% of the Quitine S | 22.922,508 6.86
. . Individual counseling 8 | 33,435,289 10
cumulative views. . . Mindfulness 8 | 26,586,373 7.95
6 health effects were examined to determine the extent to Nicotine spray 8 | 24789142 71
which they were covered in the sample of widely viewed Nicotine lozenges 7 | 24238056 75
videos (Tab. III). Illness and mortality were depicted in Prescription medications 7 | 6,622,004 198
53 videos, generating greater than 200 million views Vaping/e-cigarettes
(~64% of the cumulative views). Signs and symptoms for quitting or as harm 6 | 50,713,216 15.17
were integrated in 37 videos, garnering ~156 million reduction strategy
views (~47% of the cumulative views). Healthcare Stay busy/active 6 7,503,331 2.24
utilization was covered in 14 videos, accounting for more Tobacco treatment clinic 6 | 2,731,587 0.82
than 27 million views (~8% of the cumulative views). Quitting incrementally/
4 videos covered reproductive effects, representing 19 gradually through a 5 | 29,797,158 8.91
million views and about 6% of the cumulative views., [ W€aNINg process
Although 3 videos included content on durable medical | Yo92/meditation > | 6405873 1.92
equipment, these videos populated greater than 22  |Quitdate > | 2418442 0.72
million views and about 7% of the cumulative views. Deep.breathmg 4 | 10,023.721 5
Lastly, 3 videos presented content surrounding health Chewmg. _ 4 | 7146512 2.14
effects on infants, generating greater than 2 million Preparation/planning 4 | 4705425 141
views and less than 1% of the cumulative views. gﬁgrggye behavioral 3 | 23,221,189 6.95
3 levels of env1.r0nmental toba_cco exposure were coded Acupuncture 3 | 5604541 168
1n.each of the videos-namely, ﬁr_sthand, secondhand., and Contemplation 3 4,526,276 135
thlrdhand smoke. The vast majority of the 100. widely Laser therapy 2 | 5286922 158
viewed YouTube videos coverefi content on firsthand Action 2 | 411,724 123
smoke exposure (n = 85), which attracted over 300 Coloring/drawing 2 | 1231189 037
million views (~90% of total cumulative views). In SUPPOrt groups 117211328 515
contrast, coverage of secondhand and thirdhand smoke Intergenerational 1 | 5692242 17
exposure was significantly scant across videos, withonly  [one or more of the 5as 1 | 3570242 1.07
9 videos mentioning secondhand smoke (garnering under Lollipop 1 | 1,716,680 0.51
19 million views representing ~6% of total cumulative Music 1 | 1,002,950 03
views); and only 1 video referencing thirdhand smoke Massage 1 | 1,002,950 03
exposure (attracting under 1 million views and less than Wellness coach 1 1,002,950 03
one-half of 1% of the total cumulative views). Change in environment 1 274,082 0.08
11 stressors/triggers were included in the codebook for Inspirational text messages | 0 0 0
this study; however, 8 were not mentioned in a single Prayer 0 0 0
video. The only Stressor/Trigger that was mentioned in Group counseling 0 0 0
a substantial portion of the videos (15 of 100) involved Motivational interviewing 0 0 0

peer influence. These videos attracted ~30 million views

"More than one response is possible across videos.



videos attracting over 26 million views (8% of total
cumulative views). Stressful job was mentioned in 1
video, comprising ~2 million views (less than 1% of the
total cumulative views).

There were 43 distinct tips, strategies and resources coded
in this study (Tab. IV). The one covered in the greatest
number of videos was exercise, which was mentioned
in 28 videos attracting over 59 million views (~18% of
cumulative views). Testimonials/success stories were
featured in 24 videos, culminating in ~39 million views
(about 12% of cumulative views). 22 videos covered
content on curbing cravings, yielding greater than 30
million views (~9% of the cumulative views).

18 videos presented content on quitting cold turkey which
collectively comprised greater than 38 million views
and about 12% of cumulative views. Support networks
were included in 15 videos, garnering ~50 million views
(approximately 15% of cumulative views). Although
nicotine patches were also integrated in a comparative
15 videos, their cumulative views were substantially
smaller (~31 million views), accounting for about 9% of
the cumulative views. Nicotine gum was depicted in 14
videos, culminating in ~30 million views and comprising
approximately 9% of the cumulative views. Although a
comparative number of videos (n = 14) presented content
on hypnosis, these videos yielded fewer views (~19
million) which represented about 6% of the cumulative
views. In addition although a similar number of videos
(n = 13) presented content on identifying alternatives
to mediate triggers, these videos populated ~12 million
views which accounted for around 4% of the cumulative
views.

9 of the videos presented content on distraction,
comprising ~23 million views and approximately 7% of
the cumulative views. Similarly, 9 videos yielded content
on quitline as a resource, garnering also a comparative 23
million views which represented also nearly 7% of the
cumulative views. Individual counseling was covered in
8 videos, generating nearly 33 million views and 10% of
the cumulative views. In addition, a comparative 8 videos
included content on mindfulness (garnering greater than
26 million views and 8% of cumulative views). Nicotine
sprays were accounted for in 8 videos (representing
~25 million views and approximately 7% of cumulative
views). Similarly, nicotine lozenges were present in 7
videos and culminated in nearly 24 million views, also
representing around 7% of cumulative videos. 7 videos
depicted content on prescription medications, accounting
for greater than 6 million views and a miniscule 2% of
the cumulative views.

Notably although only 6 videos presented content on
vaping/e-cigarettes for quitting or as a harm reduction
strategy, these videos culminated in greater than 50 million
views, representing nearly 15% of the cumulative views.
In contrast, a comparative 6 videos covering content on
staying busy and active generated substantially fewer
views (less than 8 million), accounting for ~2% of the
cumulative views. 6 videos which also comparatively
included content on tobacco treatment clinics yielded
~3 million views which represented less than 1% of the
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cumulative views. Notably although 5 videos depicted
content on quitting incrementally/gradually through
a weaning process, collectively these videos garnered
nearly 30 million views and ~9% of the cumulative
views. In addition, yoga/meditation and quit date were
each covered in 5 videos, collectively comprising
fewer than 10 million views and also less than 3% of
cumulative views.

Although 4 videos presented content on deep breathing,
these videos garnered ~10 million views, representing
3% of cumulative views. Chewing was also covered in 4
videos, yielding ~7 million views (2% of the cumulative
views). Preparation/planning was included in 4 videos,
generating ~5 million views (around 1% of cumulative
views). In addition, although 3 videos integrated
content on cognitive behavioral therapy, these videos
populated 23 million views and 7% of the cumulative
views. In addition, a comparative 3 videos depicted
content on acupuncture; however, these videos garnered
substantially fewer views (greater than 5 million views
and less than 2% of cumulative views). Similarly,
contemplation was portrayed in 3 videos, generating ~5
million views (1% of cumulative views). Lastly, laser
therapy, action and color/drawing were collectively
presented in 6 videos, yielding ~10 million views and
less than 3% of cumulative views.

Notably although 1 video covered content on support
groups, this video generated ~17 million views,
comprising nearly 5% of cumulative views. Only 1 video
also covered intergenerational considerations; however,
this video yielded substantially fewer views (greater
than 5 million, ~2% of cumulative views). 6 videos
collectively integrated content on one or more of the
5As, lollipops, music, massages, wellness coaches, and
changes in environment, culminating in fewer than 10
million views and also fewer than 3% of the cumulative
views. Of note, none of the videos covered content on
inspirational text messages, prayer, group counseling
and motivational interviewing.

A total of 87 videos included content on Quit as an
outcome. This topic, not surprisingly, was among those
most widely covered in the sample and garnered more
than 233 million views (nearly 70% of the total views).
The rest of the outcomes, Quit Attempt, Relapse, and
Setback were covered in fewer videos, and each of
these outcomes accounted for approximately 20% of the
cumulative views.

6 specific ingredients in tobacco smoke were examined
in the study. A total of 41 videos presented content on
nicotine yielding greater than 142 million views (almost
43% of cumulative views). 20 videos depicted content on
toxic chemicals, culminating in greater than 65 million
views (20% of the cumulative views). Fewer videos (n =
14) delineated content on tar, attracting almost 56 million
views which represented ~17% of total views. 6 videos
depicted content specifically on carcinogens, generating
more than 5 million views (2% of cumulative views).
Three videos presented content on household chemicals,
accounting for almost 2 million views (less than 1%
of total views). Lastly, 3 videos included coverage of
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Tab. V. Frequencies, view counts, and cumulative view count percent
of widely viewed smoking cessation videos by tobacco products.

Ti - mulative view
products N | view count | oLt et 6
Cigarettes 68 | 245,631,989 73.48
Marijuana/weed 18 | 39,103,603 11.67

Vape products 18 | 75,958,304 22.72
Smokeless

tobacco 2 2,904,527 0.87
Cigars 2 2,786,450 0.83

"More than one response is possible across videos.

vaping flavors, garnering nearly 2% of cumulative views
(~7 million views).

5 specific tobacco products were examined in the study
(Tab. V). There were 68 videos, attracting almost 245
million views (> 73% of total views) that provided
coverage of cigarettes. Although vape products were
only covered in 18 of the videos, these videos accounted
for nearly 76 million views, which comprised almost
23% of the cumulative views. A comparative number
of videos (n = 18) delineated content on marijuana/
weed, which accounted for nearly 39 million views and
approximately 12% of cumulative views. Fewer than 5
videos covered content on cigars, smokeless tobacco,
and other kinds of products, which generated less than
2% of cumulative views.

9 health benefits of smoking cessation were examined.
There were 37 videos that presented content on healthy
lifestyle, garnering nearly 72 million views (~22% of
the cumulative views). Comparatively, there were 33
videos that depicted content on improved quality of life,
yielding approximately 66 million views (about 20%
of the cumulative views). 26 videos included content
on reduced risk of chronic disease, culminating in ~87
million views (26% of the cumulative views). 16 videos
integrated content on breathing easier, accounting for
nearly 22 million views and ~6% of the cumulative
views. Increased life expectancy was covered in 14
videos, generating ~36 million views and 11% of the
cumulative views. Lastly, 10 videos portrayed content on
activities of daily living which garnered greater than 20
million views (~6% of the cumulative views). Increased
cognition/intellect was covered in 7 videos, populating
~13 million views (almost 4% of the cumulative views).
Reduced risk of chronic disease was comparatively
included in 7 videos which yielded ~7 million views
(about 2% of the cumulative views). Lastly, fertility
received scant coverage across the widely viewed
videos, accounting for nearly 1 million views (less than
1% of the cumulative views).

In general, the 8 social/environmental benefits of
smoking cessation did not attract a large proportion
of total views. There was a wide dispersion across
social and environmental benefits. 24 videos presented
content on optimizing fitness and exercise, accounting
for nearly 33 million views (10% of the cumulative
views). Increased finances were covered in 18 videos,
generating almost 43 million views (~13% of cumulative

views). 17 videos depicted content on positive coping
strategies which yielded nearly 19 million views (about
6% of the cumulative views). 6 videos included content
on increased socialization, generating nearly 10 million
views (around 3% of the cumulative views). Notably,
there was increasingly scarce content covered across
the videos on smoke-free and vape-free environmental
considerations. Only 2 videos accounted for smoke-free
and vape-free buildings and vehicles, garnering fewer
than 5 million views and less than 2% of the cumulative
views. There was no coverage on smoke-free and vape-
free homes as well as reduced risk of children smoking
or vaping across the widely viewed videos on smoking
cessation. Tables I-V present a breakdown of number
of views and cumulative views for sources, formats and
content among the widely viewed videos on smoking
cessation.

Discussion

This is one of a few studies to assess the sources,
formats, and content of widely viewed YouTube videos
on tobacco cessation. Tobacco dependence continues to
be a significant risk factor in the onset and progression of
a range of harmful illnesses. Education for individuals,
families, and communities about tobacco cessation care
can be instrumental in helping people achieve cessation.
In this digital era, the utilization of social media such as
YouTube is a promising way to reach large audiences
at very low cost. Given the global reach of YouTube, an
assessment of who is disseminating different tobacco-
related content revealed information that is relevant to
public health education for individuals attempting to
stop using tobacco as well as for their families.

COMPARISON WITH PRIOR STUDIES

The findings on sources of widely viewed videos on
health topics are consistent in some ways with prior
studies. Videos uploaded by consumers comprised the
primary source of the most widely viewed videos [25, 29-
34]. High prevalence of consumer sources may suggest
that individuals with tobacco dependence or anyone in
their networks will likely draw on non-expert sources
to obtain guidance on smoking reduction and cessation.
In addition, the cumulative views generated by this
study (approximately 334 million) were comparatively
greater than several of these content analysis studies on
YouTube, many of which yielded fewer than 80 million
views. This finding suggested that many consumers have
some interest, stake, and contribution in mitigating the
tobacco epidemic in one or more ways, potentially from
either being closely affected or more distally affected by
it. Furthermore, this finding is line with additional prior
studies that garnered greater than 300 million views
and involved topics that also pertained to individualized
health needs (e.g., weight loss, DNA testing) [31, 35].

A significant difference between the present study and
these paststudies pertains to accounting forenvironmental
tobacco exposure in the coding instrument. In this study,
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content categories on environmental tobacco exposure
— along with variables pertaining to social engineering,
smoke-free homes, vehicles, and buildings — were
included in the coding instrument. In the prior studies,
environmental tobacco exposure was not accounted for
in the coding of content.

CONSISTENCY WITH OFFICIAL GOVERNMENTAL
GUIDELINES

Across the most widely viewed videos on smoking
cessation, a range of content was covered, including
strategies and resources to support individuals with
tobacco dependence in their efforts to quit. Notably,
two of the clinical modalities, the 5As Model and
Motivational Interviewing supported by the U.S. Public
Service Tobacco Treatment Clinical Guidelines [36],
received minimal coverage. Both models are supposed
to be implemented through clinical interventions
delivered by healthcare professionals. Additional
resources recommended such as Nicotine Replacement
Therapy products were covered to a much greater
extent and included in some of the videos by non-
expert sources or healthcare providers with their own
video channels. Given evidence of their efficacy, there
is a need to include information about these topics in
YouTube videos.

An issue identified in the findings that warrants attention
is that some widely viewed videos convey information
about cessation strategies that are not recommended by
official agencies such as the CDC or U.S. Public Health
Service. Almost 9% of the videos covered content
on curbing cravings, while 4% included content on
alternatives to mediate triggers; these are apparently
relevant and engaging for different segments of the
consumer population. Other topics such as hypnosis and
mindfulness received coverage across the widely viewed
videos, but neither is supported by the U.S. Public Health
Service as efficacious tobacco treatment interventions
in the clinical guidelines. These approaches have
demonstrated some promising success in supporting
patients in achieving tobacco cessation [37-39], but
the data are not yet sufficiently compelling for them to
be included as part of the Clinical Guidelines. Thus, it
is crucial for the government to examine the existing
tobacco cessation Clinical Guidelines critically in order
to account for content that matches patient preference,
acceptability, affordability, and accessibility.

VAPING AS A HARM REDUCTION STRATEGY

Several of the widely viewed videos covered vaping as a
strategy for tobacco reduction and cessation. In light of
the growing vaping epidemic, controversy surrounding
vaping as a harm-reduction strategy persists [40-42].
It should be noted that while the researcher considers
vaping a flawed approach to smoking cessation, many
would not consider this misinformation. Of note, the
vaping epidemic emerged nearly 5 to 10 years ago. There
are still many unknowns about the long-term health
effects (beyond EVALI) of vaping, given insufficient
knowledge about possible long-term toxicity. One
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argument in favor of vaping is that, compared with
burning tobacco, it does not have the equivalent impact
on vapers and their surroundings [43,44]. Nevertheless,
the U.S. Public Health Service does not recommend
vaping in its tobacco treatment guidelines. As more
knowledge is disseminated over time about the impact
of vaping on human health, it is possible that perceptions
pertaining to its efficacy as a harm-reduction strategy for
many could change.

ENVIRONMENTAL TOBACCO EXPOSURE

One of the most important findings from this study
related to what was not found in the widely viewed
videos. Hardly any videos covered content on
secondhand and thirdhand smoke exposure, both forms
of environmental tobacco exposure that significantly
impact nonsmokers [45]. In addition, none of the videos
presented content on supporting tobacco-free homes,
vehicles, and buildings along with social engineering,
all of which also contribute significantly to reducing
environmental tobacco exposure for smokers and
nonsmokers [46-50]. Tobacco exposure is one of the
leading environmental exposures for a host of acute
and chronic diseases [50, 51]. Oftentimes, coverage of
content on social media matches trends in communities
across both national and global levels. This finding
suggested that since tobacco exposure was not widely
covered in social media, it is possible that it also does
not receive coverage in other publicly visible modalities
(e.g.,outdoor advertisements, billboards, print materials).
It follows that integrating content that addresses tobacco
exposure in prominent social media could lay the
foundation for addressing more seriously this leading
environmental exposure as a significant health hazard
for both smokers and nonsmokers. Furthermore, viewers
who are smokers accessing this content could gain
insight into the impact of their smoking on those around
them. This gap in coverage warrants further research
to find ways to integrate this content into education,
especially for specialized populations such as children,
pregnant women, and nonsmokers. Greater attention to
environmental tobacco smoke may benefit smokers as
well by heightening their awareness of how their tobacco
use has harmful consequences not only for themselves
but for others in their family and community.

IMPLICATIONS FOR IMPROVING ACCESS TO TOBACCO
CESSATION RESOURCES

The findings revealed a wealth of self-help tips and
strategies to supportindividuals with tobacco dependence,
along with their social, familial, and professional
networks. Since these videos are reaching so many
people, they may have the potential to help those who are
not interested or able to seek cessation care in healthcare
and community settings. While the ease of accessing
these videos on their own terms and time is a significant
benefit, it should also be recognized that the efficacy of
social media platforms such as YouTube has not been
established as an evidence-based practice in mitigating
tobacco dependence on individual and population levels.
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Nevertheless, some of the videos included evidence-
based guidelines (e.g., from the U.S. Public Health
Service’s Treating Tobacco Use and Dependence Clinical
Practice Guidelines), and it is reasonable to expect that
increasing awareness of such guidance can mitigate
the global tobacco epidemic. Establishing credibility in
cessation messaging could also contribute to the larger
goal of the WHO in creating the next tobacco-free
generation worldwide, the goals of Healthy People 2030
on a national level, and the United Nations Sustainable
Development Goals on a global level.

IMPLICATIONS FOR HEALTH AND REGULATORY
POLICIES

Tobacco control recommendations by the WHO, U.S.
Public Health Service, Healthy People 2030, and
United Nations Sustainable Development Goals have
the potential to inform legislation, taxation, and social
engineering. Findings from the WHO’s MPOWER report
revealed that 23 countries (Seychelles, Mauritius, Costa
Rica, Brazil, Panama, Surinam, Colombia, Canada,
Uruguay, Argentina, United Kingdom, Turkey, Portugal,
Russia, Ireland, Romania, Estonia, Denmark, Spain,
Norway, Iran, Australia, and New Zealand) obtained the
highest scores for the implementation and enforcement of
their tobacco control policies and legislation, including
smoke-free regulations, advertising bans, taxation, and
uptake in the visibility of health warnings on cigarette
packages [52]. Integrating this content into the widely
viewed videos can align and promote contemporary
policies intended to promote smoke-free environments
across the world.

In addition, integrating increased smoke-free
environment content into videos could also benefit two
specialized populations, infants and pregnant women.
After the enactment of smoke-free legislation in Brazil,
the average infant mortality rate declined substantially
from 24.5 to 13.0 deaths per 1,000 live births from
2000 to 2016, and the neonatal mortality rate declined
from 15.6 to 9.0 deaths per 1000 live births [53]. While
these declines may not be entirely attributable to the
enactment of smoke-free legislation, it is likely that
such legislation made a meaningful contribution to
saving lives. In Norway, ever since tobacco prohibition
was implemented across restaurants, public transport,
schools, healthcare institutions, and all public office
spaces in 2004, the prevalence of smoking in pregnancy
decreased significantly from 26% in 1999 to nearly 2%
in 2021 [54]. It follows, then, that integration of these
tobacco control measures into videos on social media
can translate to normalizing such social customs and
addressing environmental tobacco exposure more
comprehensively for children and pregnant women as
well as the global population of smokers and nonsmokers.
It is important to note that the U.S. Public Health Service
is responsible for protecting the public health of citizens
across the country; this agency created the Tobacco
Treatment Clinical Practice Guidelines, which presented
recommendations to address tobacco use and exposure
as the single most preventable leading cause of death.

While creating policies and guidelines is important, they
will not confer maximum benefits to the public unless
they are implemented. Review of the most widely viewed
YouTube videos posted over the past 16 years suggested
that the government has not sufficiently succeeded in
creating communications about their guidelines that
engage consumers. In turn, this may limit the extent
to which the public is aware and supportive of such
guidelines. Part of this disconnect could pertain to the
content covered, which may not be perceived as directly
relevant to the audience’s preferences and acceptable
for health behavior change. In short, this content may
not spark engagement for this lay audience and fails to
appeal to them.

EXPANDING THE REACH OF TOBACCO CESSATION
CAMPAIGNS

Only four videos among all the widely viewed ones on
smoking cessation accounted for content pertaining to a
tobacco cessation campaign. In fact, the deliverer of these
videos was the only source originating from a campaign.
In these videos, the TIPS campaign spearheaded by the
CDC featured testimonials from survivors of tobacco-
related illnesses. Other campaigns are not directly
centered on promoting reduction and cessation (e.g.,
Safe-to Sleep and American Cancer Society campaigns);
however, components of these campaigns can involve
delivery of information surrounding tobacco use and
support of cessation. The Safe-to-Sleep campaign in
particular follows recommendations by the American
Academy of Pediatrics to optimize safe sleep conditions
forinfants. One of these recommendations is to encourage
all caregivers of infants to reduce environmental tobacco
exposure for infants. Further, as part of this campaign,
tobacco use and exposure are environmental and
behavioral determinants that are targets for intervention,
both prenatally (reduce or stop tobacco use during
pregnancy) and postnatally (stop tobacco use and,
in turn, reduce or eliminate environmental tobacco
exposure for infants); this can reduce the risk of Sudden
Infant Death Syndrome (SIDS), which is a leading cause
of infant mortality.

Tobacco use and exposure are causal factors that
adversely impact response to treatment for many kinds
of cancer and can increase both morbidity and mortality
for cancer patients. Cessation of tobacco use and
reduction of environmental tobacco exposure are targets
in a variety of cancer prevention and control campaigns.
Future content on YouTube could provide more coverage
of tobacco-related content across these campaigns, which
could increase their visibility. As previously mentioned,
much of the content found in one social media platform
can be disseminated to others. Given that YouTube
continues to be the most popular public video-sharing
platform, publishing messages on YouTube can extend
onto different social media platforms as well.

RECOMMENDATIONS FOR FURTHER RESEARCH

As tobacco continues to be a leading cause of
environmental exposure, it is crucial to find ways to
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increase awareness and interest among consumers to
address this problem. Additional research is needed to
improve understanding about ways to incorporate this
topic into videos that will engage consumers. Given the
scant coverage of environmental tobacco exposure as well
as firsthand smoke exposure for specialized populations,
additional research is needed to increase awareness of
how and why environmental tobacco smoke exposure
has particularly harmful effects on certain people. Future
study designs involving non-evidence-based practices
for tobacco cessation could account for prospective and
longitudinal studies as the basis to assess the efficacy of
these interventions over timespans, settings, and patient
populations. Consistency in findings that support the
efficacy of these non-evidenced-based practices over
time could increase consideration of their inclusion
into existing evidence-based practices on tobacco
cessation. Given that viewers have the opportunity
to post comments for YouTube videos and since there
were many comments across the videos in this sample, a
closer examination of the comments could yield insights
into consumers’ reactions to different topics or formats
in the videos. A thematic analysis of the comments might
also yield information related to viewer engagement,
perspectives on content, and acceptance of content.

LIMITATIONS

This study was limited in several important ways that
must be considered when interpreting the results and
conclusions. First, the design was cross-sectional, which
limits generalizability over time. This is particularly
important because the nature of the videos on YouTube
and the views they attract are changing constantly. A
second limitation was related to the sample. While the
videos were selected using a cleared browsing history,
the algorithm that generated the resulting sample is not
known. It is possible that some widely viewed videos
were not included. Delimiting the scope to videos
in English further limits generalizability, which is
important since smoking rates are high in many parts of
the globe where English is not the dominant language.
Also, the sample size of 100 videos was arbitrary.
A third limitation is related to the nature of the data
themselves. The main outcome in this study was
number of views, as based on the premise that reach
is an important way to assess health communications.
However, there was no way to distinguish between
number of views versus number of viewers. Another
issue was that the results regarding content coverage
were disproportionately influenced by a comparatively
small number of videos that attracted a comparatively
large proportion of views. A fourth limitation pertained
to the limitations of the search strategy. It is possible
that substantially fewer videos among the widely
viewed covered environmental tobacco exposure
(e.g., secondhand smoke, thirdhand smoke, social
engineering, smokefree, efc.), given the inherent
nature of the search strategy. Despite these limitations,
the findings are significant for several reasons. The
videos in this study received over 334 million views,
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suggesting that people are searching YouTube to learn
about ways to stop smoking. Given this wide reach,
descriptions of information that are and are not being
conveyed are vital for public health education.

conclusions

Tobacco dependence continues to be a significant
risk factor in the onset and progression of a range of
harmful illnesses. Education for individuals, families,
and communities about tobacco cessation care can be
instrumental in helping people achieve cessation. In this
digital era, the utilization of social media such as YouTube
is a promising way to reach large audiences at very low
cost. Given the global reach of YouTube, an assessment
of who is disseminating different tobacco-related content
revealed information that is relevant to public health
education for individuals attempting to stop using tobacco
as well as for their families. This study produced several
findings that have implications for improving public
health. Videos posted by nongovernmental/organizational
sources attracted the largest number of views. Some of
the content in these videos was not in line with evidence-
based practices for tobacco treatment established by
governmental guidelines. Nevertheless, public health
educators need to learn from a variety of sources how to
create videos that are engaging. Videos currently posted
by governmental agencies are not sufficiently appealing
to consumers. Finding ways to deliver content that is not
only up-to-date and accurate but also engaging, appealing,
and relevant to diverse specialized populations affected by
tobacco use and exposure can align and achieve the goals
of reducing the public health burden caused by tobacco
use and environmental exposure.
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Summary

Background. /ron and Vitamin D3 deficiency is one of the major
global health problems in teenagers and adolescent population.
This study was aimed to monitor the utilization and predictive fac-
tors of Iron and Vitamin D Supplementations Program (IVDSP) in
high schools’ girls.

Methods. In a cross sectional study, the pattern of Iron and D3
consumption based on IVDSP on 400 high schools’ girl in Qom,
Iran assesses. Data collection was used by a reliable and stand-
ard researcher based questionnaire and daily, weekly, monthly
and seasonally consumption of complementary minerals in
schools were gathered. Data analysis conducted using SPSS ver-
sion 20 (SPSS Inc., Chicago, IL, USA) by chi square, independent
t-test and multivariate logistic regression.

Results. The mean age of subjects was 15.14 + 1.52 years
and ranged from 12 to 18 years old. The total weekly prevalence

Introduction

Iron and Vitamin D deficiency is one of the major
global health problems, which is also common in the
adolescent population and can have a negative impact
during phases of rapid growth, increasing susceptibility
to infection, autoimmune and other chronic disease
and also impair mental development and learning [1,
2]. Anemia due to Iron deficiency is a prevalent
disorder in high school girls and is defined based
on hemoglobin concentration lower than 12 gr/dl in
women [3] while the optimum level of Vitamin D
is 30 ng/ml [4]. In the absence of adequate level,
about 20-25 ug (800-1,000 IU), the oral Vitamin D
supplementation is required daily to achieve sufficient
levels in adults and children [5]. Current estimates
indicate that Vitamin D deficiency (VDD) is a
common health problem, affecting 1 billion people
globally [6]. Also, more than two billion people suffer
from Iron deficiency anemia as the most common
nutritional deficiency in the world [7]. According
to the estimate of the World Health Organization,
25% of students suffer from Iron deficiency anemia

of D3 and Iron consumption in high schools’ girls was calculated
36.73% and the weekly prevalence of Iron and monthly prevalence
of Vitamin D3 consumption was 33.75% and 40.5%, respectively.
The most common causes of non-consumption were bad taste
49.31%, Iranian made drug 20.27%, drug sensitivity 19.82%
and drug interaction 10.60%, respectively.

Conclusions. The inadequate and incomplete rate of IVDSP in
Qom was high and more than 60% of distributed supplementa-
tions have been wasted. Results showed that students who were
participated in educational orientation classes were more suc-
cessful and eager in Iron and Vitamin D3 consumption. Therefore,
more educational explanatory interventions for both students
and her parents recommended to increase the efficiency of the
program.

and in developing countries, the prevalence of Iron
deficiency anemia in students and adolescents has
been reported from 29.9% to 79.6% [8, 9] and it is
reported 13.9% in Iranian population with age less
than 18 years in a meta-analysis study [10].

The need for Iron during adolescence, which according
to the definition of the WHO is between the ages of 10
and 19 years, increases 2 to 3 times due to physiological
and physical changes in girls. The prevalence of Iron
deficiency anemia in this age group and especially
in girls after puberty due to menstrual bleeding
and growth spurt is increasing. Therefore, high-risk
groups of Iron deficiency anemia are menstruating
girls, pregnant women, and the elderly people [11-14].
Lack of micronutrients, including Iron and Vitamin D,
has major effects on human health and economic and
social development [14]. This shortage can lead to
a waste of educational and health care resources, a
decrease in productivity due to an increase in maternal
mortality and morbidity, and ultimately a decrease
in physical and mental capacity in a large part of
society [15]. Complementary therapy, supplementation
programs, nutrition education, and food fortification
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with Iron compounds are the WHO strategies for control
and prevent Iron and Vitamin D deficiency, are [8].
Furthermore, Iron and Vitamin D Supplementation
Program (IVDSP) was implemented in all high
school’ girls during the past 20 years in Iran improve
the health of students through nutritional education
and supplemental assistance. According to this program,
16 Table ts of Ferfolic and 9 Table ts of Vitamin D3
(50,000) are distributed among students over 12 years
of age on a weekly and monthly basis [12]. Despite the
reports of several studies that show the positive effect
of the supplement program in reducing the level of
Vitamin D and Iron deficiency, a national report and
some other researches show the lack of correct use of
Iron supplements and the high prevalence of anemia
and Vitamin D deficiency among Iranian teenagers [16-
20]. Therefore, the present study was designed and
conducted to monitor the utilization and predictive
factors of Iron and Vitamin D Supplementations Program
(IVDSP) in high schools’ girls.

Materials and methods

In a cross sectional study, 400 girl students in high
schools of Qom, Iran recruited to monitor the Iron and D3
Complementary Therapy program in June 2023. Sample
size calculation was done by using the type one error,
o = 0.05, success rate of program in a recent study in
Semnan, Iran equal 16.5%, and the precision proportion
as d = 0.04 based on following formula which use for
prevalence estimation studies [21].

The minimum sample size for this study has been
calculated 350, but due to clustering sampling method
and considering the design effect equal 1.35, overall
486 questionnaires were distributed and finally, data
of 400 girls’ students were analyzed. We used cluster
sampling method to select the high schools from
different districts of Qom city and in each district,
one high school selected. In the next stage, one class
selected randomly and all consent students recruited
for study. Verbal informed consent was taken from all
participants.

Inclusion criteria was girls who living in Qom
and studying in governmental high school. Girls
who were studying in high schools without complete
distribution of Iron and Vitamin D complementary, girls
who were transferred from other high schools during
the educational year, and girls who were using foreign
complementary drugs were excluded form study.

Data collection was used by a reliable and standard
researcher based questionnaire that was used in
our recent study [22]. The prepared questionnaire
including two different sections. First section contains
demographic characteristics such as age, menarche
age, nationality, marital status, weight, height, BMI,
high school level, educational major, parents’ education
and parents’ job and socioeconomic status. The second
section of questionnaire including some questions that

EFFECTIVENESS OF MINERAL SUPPLEMENTATIONS IN GIRLS

evaluate the complementary consumption pattern in
high school girls’ students. The daily, weekly, monthly
and seasonally consumption of complementary in
schools including Iron and Vitamin D3 consumption
as well as home consumption including folic acid,
Calcium, Zinc, Vitamin C, Multi Vitamin, Vitamin B,
and Other complementary drugs were gathered. The
reliability of used questionnaire of Iron and Vitamin D
supplementations program in current study was 0.780
(a0 =0.780; CI1 95%: 746-0.811).

ETHICAL CONSIDERATION

All the students were free to participate in this study
and verbal informed consent taken from all included
subjects. Moreover, the authors were assured all
participants that their information will be confidential.
In addition, the study protocol was approved by ethical
committee of Qom University of Medical Sciences by
IR.MUQ.REC.1401.048 at 10.05.2022.

STATISTICAL ANALYSIS

The primary outcome in current study was the weekly
Iron and Vitamin D3 supplement consumption in high
schools. Therefore, girls who have consumed Iron
and Vitamin D3 supplement weekly in their schools
categorized as consumed and compared with other
students. Therefore, monitoring and effectiveness
of Iron and Vitamin D supplementations program
evaluated by regular and on time of these two
supplements.

Statistical analysis conducted using SPSS version
20 (SPSS Inc., Chicago, IL, USA). First, we used
descriptive statistics to show the demographic
characteristics of subjects and prevalence rate of different
supplement consumption. Chi square test was used to
assess relationship between supplement consumption
and qualitative variables such as contribution in
explanatory sessions, and consumption surveillance.
Independent t-test was used to evaluate difference of mean
and standard deviation of quantitative variables such as
age, menarche age, BMI, weight and height between two
different groups (consumed and not consumed). P-value
lower than 0.05 considered as significant.

Results

In this study we assess 486 students in high schools of
Qom, Iran and finally the questionnaires of 400 students
received (response rate = 82.30%). The mean age of
subjects was 15.14 + 1.52 years and ranged from 12 to
18 years old. The mean of BMI was 20.44 + 3.14 kg/
m? and the mean of weight and height was 52.12 + 8.62
and 159.66 + 7.19 cm, respectively. The mean of self-
rated health was 7.82 + 2.13 that varied from 1 to
10 (used 10 Point-Likert scale of self-rated heath)
and approximately 10% of high school girls reported the
SRH lower moderate (quit weak and weak). More details
of demographic variables of participations depicted in
Table 1.
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Tab. I. Descriptive statistics of demographic continues variables of participations in study.

Variables N Minimum Maximum Mean Std. Deviation
Age, year 400 12.00 18.00 1514 1.52
Menarche age, year 373 9.00 16.00 12.95 1.25
BMI, kg/m? 400 12.49 37.28 20.44 314
Weight, kg 400 30.00 83.00 5212 8.62
Height, cm 400 130.00 175.00 159.66 719
Self-rated health score 400 1.00 10.00 5.82 213

Tab. II. Descriptive statistics of demographic categorical variables of
participations in study.

Variables Frequency Valid
percent
High school | First high school 221 55.25
level Second high school 179 44.75
Experimental 107 26.8
Human science 47 11.8
Educational ;
major Mathematical 15 3.8
Technical science 12 3.0
None 219 54.8
. ) Iranian 290 72.5
Nationality
Other 110 27.5
. Single 380 95.0
Marital -
Married 20 5.0
llliterate 438 12.0
Elementary 162 40.5
Mother ;
education Diploma 105 26.3
Bachelor 70 17.5
MSc & Upper 15 38
llliterate 27 6.8
Elementary 151 37.8
Father ;
education Diploma 126 315
Bachelor 65 16.3
MSc & Upper 31 7.8
Physician/Manager 22 55
Staff 28 7.0
Mother job Housekeeper 316 79.0
Unemployment/
Free 52 80
Retried 2 5
Physician/Manager 19 48
Staff 72 18.0
Father Job | Unemployment/ 276 68.9
Free '
Retried 24 6.0
Died 9 2.3
Low Income 82 20.5
) Lower average
Socio . income 164 41.0
Economic -
Status Average income 78 19.5
Upper average
income 76 19.0

According to demographic characteristics (Tab. II),
26.8% studying in experimental major and 72.5%
were Iranian. Socioeconomic status of participated
studies showed that only 21.3% of students’ mothers
and 24.1% of students’ fathers have college academic
education and only 12.5% of students’ mothers and
22.8% of students’ fathers have professional jobs.
Finally, 38.5% have average and upper average
income in society. From all studied students, 132
(33%) reported a type of background disease including
depression (17.5%), hypothyroidism (4.5%) and other
diseases (11%).

Our effectiveness results of program execution showed
that the prevalence of both D3 and Iron consumption
(complementary consumption in high schools)
was calculated 36.73% (126 students). The weekly
prevalence of Iron and Vitamin D3 consumption was
33.75% and 6.25% and the monthly prevalence for Iron
and Vitamin D3 consumption was estimated as 57%
and 40.5%, respectively (Tab. IIT). Our results showed
that the most important causes of un-consumption were
bad taste (49.31%), Iranian made drugs (20.27), drug
sensitivity (19.82%) and drug interaction (10.60%),
respectively.

We assessed the relationship between of complementary
consumption with demographic variables and the results
in Table IV showed that contribution of students in
explanatory sessions (p =0.003), contribution of students
in school sessions (p = 0.001) were predictor variables
for better complementary consumption in high schools.
However, contribution of girls’ parents in sessions
and executive of consumption surveillance were not
significant variables for complementary consumption in
high schools’ girls.

Comparing the mean of age, menarche age, BMI, weight
and height between two different groups of students in
high schools based on complementary consumption
(Tab. V) showed that the menarche age in complementary
consumption group was statistically significant than
other group (p = 0.043), but there was not significant
difference between two groups regarding to age, BMI,
weight and height.

The binary multivariate logistic regression showed that
lower age and contribution in explanatory sessions for
supplementary consumption were the most positive
important predictors of IVDSP success. Based on our
results age (AOR =0.732, C195%: 0606-0883, p=0.001)
and contribution in explanatory sessions (AOR = 0.161,
CI195%; 0.072-0.356, p < 0.001). Based on these results
by increasing the age the IVDSP success decrease, but
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Tab. lI. The daily, weekly, monthly and seasonally prevalence of complementary consumption in girls’ high schools.

Variables No Yes, n (%)
n (%) Every day Every week Every month Every season Seldom
High schools consumption
Iron consumption 68 (17.00) 18 (4.5) 117 (29.25) 93 (23.25) 4 (1.00) 100 (25.0)
Vitamin D3 141 (35.25) 5(1.25) 20 (5.0) 137 (34.25) 3(0.75) 94 (23.50)
Home consumption
Folic acid 295 (73.75) 3(0.75) 25 (6.25) 41 (10.25) 1(0.25) 35(8.75)
Calcium 312 (78.00) 16 (4.0) 18 (4.50) 17 (4.25) 0 (0.00) 37 (9.25)
Zinc 300 (75.00) 10 (2.50) 20 (5.0) 19 (4.75) 2 (0.50) 49 (12.25)
Vitamin C 230 (57.50) 9(2.25) 21 (5.25) 28 (7.0) 10 (2.50) 102 (25.50)
Multi Vitamin 286 (71.50) 10 (2.5) 8 (2.0 10 (2.50) 6 (1.50) 80 (20.0)
Vitamin B 309 (77.25) 0(0.00) 2 (0.50) 14 (3.50) 4 (1.0 71 (17.75)
Other
complementary 355 (88.75) 2 (0.50) 1(0.25) 10 (2.50) 3(0.75) 29 (7.25)
drugs
Tab. IV. The relationship between of complementary consumption in high schools’ girls with demographic variables.
I Complementary consumption
Variable Yes, nN(%) No, n (%) Total pvalue
o Yes 24 (25.30) 71 (74.70) 95 (23.75)
gégggﬂts contribution in explanatory 15 (37.50) 25 (62.50) 40 (10.00) 0.003
No educational Session 87 (32.80) 178 (67.20) 265 (66.25)
o Yes 15 (25.90) 43 (74.10) 58 (14.50)
spgsr;gf contribution in explanatory 'y 19 (27.10) 51 (72.90) 70 (17.50) 0.341
No educational Session 92 (33.80) 180 (66.20) 272 (68.00)
Yes 58 (44.30) 73 (55.70) 131 (32.75)
School session programs No 12 (24.50) 37 (75.50) 49 (12.25) 0.001
No educational Session 56 (25.50) 164 (68.50) 220 (55.00)
Yes 17 (26.60) 47 (73.40) 64 (16.00)
Consumption surveillance No 75 (33.90) 146 (66.10) 221 (55.25) 465
Sometimes 34 (29.60) 81 (70.40) 115 (28.75)

contribution to explanatory programs enhancing the
IVDSP prosperity.

Discussion

Our results showed that the overall utilization of
IVDSP in high schools’ girls is only 36.73%. The
weekly prevalence of Iron and monthly prevalence
of Vitamin D3 consumption was estimated 33.75%
and 40.5%, respectively. Different studies in Iran
showed that the utilization of this program in female
high school students is weak. In Karimi et al. study on
440 middle school and high school female students from
different areas of Semnan city [12], the results showed
inappropriate consumption of Iron supplements, which
was in line with the results of our study. Another
study in Yazd girls showed that only 53.9% of middle
school girls and 16.5% of high school girls consumed
supplements completely [23]. In addition, in another
mixed method (quantitative and qualitative) study by
Khamarnia et al. in Zahedan on 400 randomly selected
high school students from different regions, most of
the students received Iron supplements irregularly
or did not use them [13]. Dubik et al. study in Tamal
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Metropolis, Ghana also showed that 60% of the girls
students did not take Iron and folic acid pills, which is
consistent with the results of our study [24]. However,
different results in a wide variety of students’ selection
are the most reasons. On the way, all studies showed that
the efficacy of this program in Iran is insufficient and
more activities is necessary to increase the efficiency
of IVDSP.

Bad taste, Iranian made drug, drug sensitivity and drug
interaction were the most common causes of non-
consumption, respectively. In a similar qualitative study
by Alami et al. the perceived challenges of the national
plan of Iron supplement in schools assessed and target
community of students, parents, school administrators
and school health instructors interviewed in Gonabad
city. They found that the bad taste of Iron pills was one
of the main influencing factors in not taking Iron pills
by students [25], which was consistent with the results
of the present study. Another study in Zahedan bad taste
and quality of Iron pills were the related factor of no
usage Iron supplementation and they recommended the
improvement of taste and quality of Iron pills for better
consumption [13].

VDD prevalence estimated 76% in adolescents
and approximately 93.9% of girls and 85.3% of
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Tab. V. Comparing the mean of continues variables between two dif-
ferent groups of students in high schools based on complementary

consumption.
Complementary
Variable consumption p value
Yes, No,
Mean = SD Mean = SD

Age 15.24 £ 1.58 1510 £ 1.49 0.382
Menarche age 14.59 = 1.07 11.32 £ 1.32 0.043
BMI 20.55 + 3.06 20.38 +3.18 0.624
Weight 52.65+9.17 51.87 £ 8.36 0.400
High 159.86 + 6.50 | 159.57 +7.50 0.695

pregnant women affected to this disorder [26, 27].
In addition, a systematic review and meta-analysis
showed that the overall prevalence of Iron deficiency
anemia in the Iranian population under 18 years
of age was estimated at 13.9% and the overall
prevalence of Iron deficiency was 26.9% [10].
Another study in the first and third grades of high
schools in Yasuj city, showed this rate 32.3% and in
the third grade, as 41.9% [28]. Several researches
show that students with Iron deficiency anemia have
significant differences in terms of doing schoolwork,
recognition, problem solving, sensory and motor
abilities, and memory power compared to healthy
students [8]. The consequences of Iron deficiency
anemia in adolescence have a negative impact on a
person’s reproductive performance in the future and
the risk of low birth weight, premature birth, and
abortion [12, 29]. Since millions of people suffer from
Iron deficiency, this problem has a significant impact
on economic and national development by reducing
the quality of life of people, and it can be said that
prevention of Iron deficiency and anemia caused by it
has the greatest benefits for public health [8].
Despite the efforts of the Ministry of Health,
Treatment and Medical Education in implementing
free Iron supplement programs for adolescent groups,
especially girls, the utilization and consumption
of Iron and Vitamin D3 is low and this program
was being unsuccessful [27]. Nevertheless, due to
implementation of IVDSP, the consumption of Iron
and Vitamin D is approximately 40%, while the
monthly home consumption of other complementary
micronutrients such as folic acid, calcium, zinc,
Vitamin C, multi Vitamin and Vitamin B was lower
than 8%. In addition, results of different studies in
Iran showed that, the IVDSP has significant effect on
decreasing the Iron deficiency and VDD and change
multiple behavioral intention in female high school
girls and prevent from worse outcomes in pregnancy
in the future [30, 31].

This study was the first investigation to evaluate the
effectiveness and utilization of IVDSP in Qom as
strength, but some limitations were existing. Mineral
interactions due to consumption foreign Iron or

Vitamin D caused underestimation of estimates in
our study. Some female high school’ girls were using
non-Iranian micronutrients and didn’t use Iranian
kind which distributed in schools. Moreover, the
pattern of mineral distribution and micronutrients
consumption manner was different among schools.
High schools that have weekly distribution showed
higher consumption in compared to schools that
distributed all micronutrients’ rations of students one
time at first or monthly.

Conclusions

The inadequate and incomplete rate of IVDSP in
Qom was high and more than 60% of distributed Iron
and Vitamin D3 supplementations have been wasted.
Our results showed that socioeconomic variables such
as patents job and economic status of students are
related factors of consumption of supplementations, but
students who were participated in educational orientation
classes were more successful and eager in Iron
and Vitamin D3 consumption. However, regular weekly
distribution of micronutrients suggested by authors for
enhancing the IVDSP efficacy. Therefore, more support
and educational explanatory interventions for both
students and their parents recommended to increase the
efficiency of the program.
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summary

Background. Overweight has been associated with several social
and phycological problems and is perceived as one of the major
health care challenges to focus on in the future. The purpose of the
study is to investigate the correlations among nutritional status,
assessed by the Body Mass Index, the perception of one’s own health
status and Life Satisfaction, detected in Italian adolescents living in
Tuscany Region, and to investigate the influence of gender on them.
Methods. A statistically representative sample of 2760 Tuscan
adolescents aged 11, 13 and 15 was involved in the 2018 Health
Behaviours at School-aged Children survey. The participants
were divided into three nutritional status class: underweight, nor-
mal weight and overweight (overweight + obese).

Introduction

Adolescence is a wunique developmental period
representing the transition between childhood and
adulthood and is characterized by great challenges and
important physical and physiological changes. The
quality of physical, social and nutritional environments
may change trajectories of health [1-3]. Likewise,
adolescence is also a “high-risk period” for weight gain.
The World Health Organization (WHO) reports that one
in three school-aged children, one in four adolescents
and almost 60% of the adult population are overweight
or obese [4].

Overweight and obesity cause more than 1.2 million
deaths across the WHO European Region every year
and are also the leading behavioural factor increasing
the risk for disability. Prevalence of overweight and
obesity among children and adolescents aged 5-19 has
dramatically increased from 4% in 1975 to over 18%
in 2016. Studies shows that the early childhood obesity
correlates with a higher probability in adulthood to
incur not only obesity but also a higher incidence of
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Results. The results show that there is a statistically significant
difference in all categories between boys and girls aged 13 and 15
years, in girls aged 11 and 13 years, the Life Satisfaction of the
overweight group is statistically lower than that of normal and
underweight groups; Self-Rated Health is statistically lower in all
age groups for overweight individuals compared to normal weight
children, except for 11-year-old females.

Conclusions. Viewing the psychosocial problems related to over-
weight, more attention and care must be placed on adolescents to
ensure their healthier development.

disability or even premature death [5]. Obesity is a
complex disease, with multifaceted determinants and
health consequences, and is considered a serious public
health issue globally [5, 6]. Studies described obesity as
a well-recognized risk factor for impaired Self-Rated
Health (SRH), with a negative influence on subjective
well-being and Life Satisfaction (LS) in different age
groups, including adolescents [7-11]. SRH (also known
as self-reported health or self-perceived health) refers to
a single-item health measure in which people rate the
current state of their own health using a four- or five-
point scale from excellent to poor [12]. It is being adopted
widely for its simplicity and is commonly implemented
in public health studies. Despite its subjective nature,
SRH has proved to be a good predictor of future
health care needs [13]. The SRH status represents an
individual’s perceived health. Respondents are usually
asked a question such as, “How is your health?”. It is
necessary to be prudent in performing comparisons
between SRH. First of all, SRH is subjective, and
answers may be different between and within countries
due to sociocultural differences. Second, the subjective
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health status of the general population declines with
increasing age. Comparable findings have been found in
other studies, which have shown that age is a risk factor
for poor SRH [14, 15].

Well-being generally includes global judgments of
LS, a concept associated with numbers of factors such
as personal indicators, familiar and peer relationship
factors [16, 17]. Since BMI is connected to many aspects
of an individual’s life, it is likely to have direct or indirect
effects on person’s overall LS. Indeed, overweight and
obesity have been associated with lower subjective LS,
with a deep impact on women. This trend has been
observed also in teenage girls where lower level of LS
is recorded compared to teenage boys [9, 10, 17-20].
Furthermore, body image (BI) is also strongly linked to
LS. In the society, BI is recognized as the main cause of
adolescent stress together with beauty. Specifically, BI
becomes important in the adolescence development of
one’s self-concept and has an influence on self-esteem
and interpersonal relations with peers [21]. Based on
that, it is predictable that the higher the weight and the
worse the BI, the worse the psychosocial indicators will
be, and consequently, the subjective or perceived quality
of life and LS [11, 18].

This study aimed to investigate the relationship between
nutritional status, SRH, and LS in Tuscany Region
Adolescents, as part of the Italian Health Behaviour in
School-Aged Children (HBSC) survey.

Materials and methods

This study is based on the Italian HBSC 2018 study.
HBSC is a WHO Collaborative Cross-National Survey
run every four years. The sampling procedure and study
methodology followed regularly updated international
research guidelines [22]. As for the Italian Country, the
Ministry of Health and the Ministry of Education have
adopted HBSC as the national referral surveillance
for adolescents. Therefore, the national sample was
increased to reach regional representativeness [23].
According to the protocol, the school class was the
primary sampling unit, and the participating schools
were identified via systematic sampling from the
Ministry of Education, University and Research list of all
public and private schools. The final analytical Tuscany
Region sample included 2760 adolescents aged 11, 13,
and 15 years old [23]. A descriptive and cross-sectional
study was designed. The research involved 2760 Tuscan
adolescents (51.1% boys) of 11, 13 and 15 years old.
A stratified multistage cluster random sampling method
was used to recruit the participants.

When the participants’ BMI data were coded, they were
then grouped into the following three categories, using
WHO standard deviation of BMI z score’s reference:
underweight (sd: < -2), normal weight (-1 < sd < 1),
overweight (sd: > 1), obese (sd: >2) [24]. The Italian HBSC
study protocol and questionnaire were formally approved
by the Ethics Commiittee of the Italian National Institute of
Health (PROT-PRE&76/17, 20 November 2017).

The subjects completed the HBSC questionnaire [23],
which evaluated, in addition to sociodemographic
variables, the three variables under analysis.

Nutritional Status class. This was evaluated using
the BMI, which was obtained through the weight and
height data that was self-reported by the participants
and calculated by the following equation: kg/m?2. The
validity of self-reported data in obtaining BMI in studies
with children and youth has already been supported in
previous research [25, 26]. According to their BMI,
participants were grouped into the following categories:
underweight, normal weight and overweight (which
includes overweight and obese).

Self-rated health (SRH). The SRH measure assesses
perceived health status. SRH was measured by the item
“Would you say your health is?” (Response options
were: “Excellent”; “Good’; “Fair” and “Poor”).

Life Satisfaction (LS). To evaluate this variable, the
Cantril Scale [27] was used, which is also included in the
HBSC questionnaire. It consists of the following single
item: “In general, where on the ladder do you feel you
stand at the moment?” Responses range from 0 (“Worst
possible life”’) to 10 (“Best possible life”).

Data analysis

In order to determine whether there were differences
in the variables under analysis (SRH and LS) based
on participant gender, T-tests and Mann-Whitney test
were performed. Additionally, an Analysis of Variance
(ANOVA) and Krsukal-Wallis’s test were carried out
after checking the homogeneity between the groups, to
determine whether there were mean differences in these
variables based on the adolescents’ weight category.
The homoscedasticity assumption was checked using
Levene’s test. For the post hoc analysis of the differences
found, the Bonferroni’s correction test was performed.
To study the effect of how weight status and gender
interact in the variables under analysis, a multivariate
ANOVA was carried out for LS. In all the analyses
regarding differences, effect sizes (using Cohen’s d,
Eta-squared and Epsilon-squared) were examined with
the corresponding tests. In order to determine whether
there was a relation between categorical variables, a
Chi-square test and Cramer’s V to check the intensity
of relation were used. All statistical analyses were
performed using SPSS Version 22.0 for Windows (IBM
Corp, Armonk, NY, USA).

Results

DESCRIPTIVE ANALYSIS

Table I shows the sample distribution based on age,
gender and BMI groups to which the participants
belong. The results from Chi-square test, concluded that
there was a statistically significant relationship between
gender and BMI in general and in all age categories in
the current sample (p < 0.001). As we can see, from the
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Tab. L. Distribution of the sample according to the weight status of the participants, stratified by age-category and gender.

Age N (%) Sex N (%) Weight status %2 Cramer's V
Underweight | Normal weight | Overweight + obese P¢

Boys 427 (5117 63 (14.8)8 234 (54.8)8 130 (30.4)8

11 836 (30.3) Girls 409 (48.9A 78 (19.1)8 275 (67.2)8 56 (13.7)8 <.001 0.202
Total 836 (100" 141 (16.9)8 509 (60.9)® 1868 (22.2)8
Boys 467 (49.9 63 (13.5)8 281 (60.2)8 123 (26.3)®

13 936 (33.9) Girls 469 (50.1A 76 (16.2)8 333 (71.08 60 (12.8)8 <.001 0171
Total 936 (100" 139 (14.9)8 614 (65.6)° 183 (19.6)°
Boys 515 (5217 55(10.7)8 355 (68.9)8 105 (20.4)8

15 988 (35.8) Girls 473 (47 .97 74 (15.6)8 357 (75.5)8 42 (8.9)8 <.001 0.169
Total 988 (100" 129 (13.1)8 712 (72.1)8 147 (14.9)8
Boys 1409 (51.1° 181 (12.8)8 870 (61.7)8 358 (25.4)8

Total | 27601000 | e | 1351 (ag.on | 228 (16.9° 965 (71.4) 158 (11.7)8 <001 0177
Total 2760 (100" 409 (14.8)8 1835 (66.5)8 516 (18.7)8

A Percentage by Colum; B Percentage by Row; ¢ Comparison between boys and girls.

Table | shows the results of all the participants, as well as boys and girls separately, by age category, for the variables under analysis, i.e., Self-Rated

Health (SRH) and Life Satisfaction (LS), based on the BMI category to which they belong.

values of Cramer’s V, this association is weak in general
(0.18) and in all age categories, also we noticed a major
intensity in 11 years-old category (0.20).

LS AND SRH BASED ON ADOLESCENT GENDER

Student’s t-test results show that there was a statistically
significant difference between boys and girls in general
and in 13 years-old and 15 years-old in the mean LS, with
a very small effect size in general (Cohen’s d = 0.17)
and with a small effect size in 13 years-old (Cohen’s
d =0.30) and 15 years-old (Cohen’s d = 0.23). Similarly,
SRH showed significant differences as well: in fact,
there was a very small effect size in general (Cohen’s
d = 0.09), in 13 years-old (Cohen’s d = 0.12) and 15
years-old (Cohen’s d = 0.17). As shown in Table II, boys
had higher LS (7.65 vs 7.34) than girls in general and
in 13 years-old (7.82 vs 7.30) and 15 years-old (7.37 vs
6.93), as well as higher levels of SRH than their girls’
peers (mean of rank statistics not showed in the table).

Comparing LS by weight status, we observe a significant
difference between boys and girls in 13 years-old
(Underweight, medium effect size, Cohen’s d = 0.60
- Normal weight, small effect size, Cohen’s d = 0.28
- Overweight small effect size, Cohen’s d = 0.39)
and 15 years-old (Normal weight, small effect size,
Cohen’s d = 0.28). Considering the sample as a whole, a
significant difference is observed (in Underweight, very
small effect size, Cohen’s d = 0.20 - Normal weight,
very small effect size, Cohen’s d = 0.17 - Overweight,
small effect size, Cohen’s d = 0.30).

Comparing SRH and weight status, we observe a
significant difference between boys and girls in 11 years-
old (Normal weight, very small effect size, Cohen’s
d =0.09), 13 years-old (Underweight, small effect size,
Cohen’s d =0.30 - Normal weight, very small effect size,
Cohen’s d = 0.11) and 15 years-old (Underweight, very
small effect size, Cohen’s d = 0.20 - Normal weight, very
small effect size, Cohen’s d = 0.19 - Overweight, small

Tab. I1. Life Satisfaction (LS) and Self-Rated Health (SRH) based on age category, gender and weight status of the participants.
11 years old 13 years old 15 years old Total
§ Weight Status Boys Girls Boys Girls Boys Girls Boys Girls
E Mean | SD | Mean®¢| SD | Mean | SD | Mean® | SD | Mean | SD | Mean | SD | Mean | SD | Mean | SD
Underweight 786 |180| 825 |180| 808 |127| 708 [200| 7.04* |185| 650° |238| 7.68 |170] 7292 | 219
S Normal weight 799 |181| 803 |171| 786° | 155 | 743 [151| 7.44* | 146 7000 |1.61| 7728 |161| 7442 | 1.66
Overweight+Obese | 7.88 187 | 735 |189| 759 |143| 6.87° |199| 7.30° | 158 | 7400 |132| 761 |166| 710a | 180
Total 793 |182| 798 (177 | 7822 | 149 | 730 [167| 737* |154| 693 |1.74| 765 |171| 734a | 185
Median°¢ | IR | Median | IR |Median®¢| IR |Median®| IR |Median®| IR | Median®| IR |Median®¢| IR | Median®| IR
Underweight 300 |[34]| 400 |[341| 400 | (341 | 3000 |[34]| 3000 |[34]| 3.00 | (3] 3000 |[341] 3.000 | (34
Normal weight 3000 |[341| 300a |[341| 3000 |I[34]| 300 |[34]| 300 |(34| 3000 | (3] 3000|1341 3.000 | (34
SRH | Overweight+Obese | 3.00 [3] 300 |[341| 300 |34 | 300 31 | 3000 | [3] 3000 (231 300 |[34]| 300 |[332
Total 300 |[341] 300 |[341| 300 |I[341| 300 |[[34]| 300 |(341| 3.00 131 300 |[341] 3.00 13,41

2 Boys > Girls, <.001; ® Overweight < Normal weight.001; ¢ Overweight < Underweight.001.

Table Il Shows how Life Satisfaction (LS) and Self-Reported Health (SRH) are related to the age, gender and weight status of adolescents.
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effect size, Cohen’s d = 0.22). In general, we observe a
significant difference (in Underweight, very small effect
size, Cohen’s d = 0.16 - Normal weight, very small effect
size, Cohen’s d = 0.13).

As shown in Table II, boys had higher LS in general
(Underweight, 7.68 vs 7.29 - Normal weight, 7.72 vs 7.44
- Overweight, 7.61 vs 7.10), 13 years-old (Underweight,
8.08 vs 7.08 - Normal weight, 7.86 vs 7.43 - Overweight,
7.59 vs 6.87), 15 years-old (Underweight, 7.04 vs 6.50
- Normal weight, 7.44 vs 7.00 - Overweight, 7.30 vs
7.10) than girls, as well as higher levels of SRH than
their girls’ peers (mean of rank statistics not showed in
the table).

SRH AND LS BASED ON ADOLESCENT WEIGHT
STATUS

ANOVA results show that adolescents’ BMI groups
differed in LS, only for girls in 11 and 13 years old
(p < 0.001). Effect sizes for both age categories were
very low (n2 = 0.022 and n2 = 0.016 respectively). The
Bonferroni’s test showed the existence of significant
differences between underweight and overweight
(p = 0.011, Cohen’s d = 0.29), normal weight and
overweight (p = 0.025, Cohen’s d = 0.22) in girls of 11
years old, normal weight and overweight (p = 0.047,
Cohen’s d = 0.20) in female of 13 years old.

Regarding results obtained from Kruskal-Wallis’s test
in SRH, we observe a statistically significant difference
in general and in all categories of age (p < 0.001).
Effect sizes were very low in all categories: 11-years
old, (Boys) €2 = 0.077, (Girls) €2 = 0.016, 13-years
old, (Boys) €2 = 0.024, (Girls) €2 = 0.017, 15-years
old, (Boys) €2 =0.020, (Girls) €2 = 0.019, Total, (Boys)
€2 = 0.031, (Girls) €2 = 0.007, Total, €2 = 0.013). The
Bonferroni’s test showed the existence of significant
differences between: underweight and overweight
(p < 0.001, Cohen’s d = 0.29), normal weight and
overweight (p < 0.001, Cohen’s d = 0.22) in boys of
11 years old, underweight and overweight (p = 0.008,
Cohen’s d = 0.29), normal weight and overweight
(p = 0.029, Cohen’s d = 0.22) in boys of 13 years old,
normal weight and overweight (p = 0.030, Cohen’s
d = 0.22) in girls of 13 years old, normal weight and
overweight (p = 0.004, Cohen’s d = 0.22) in boys of 15
years old, normal weight and overweight (p = 0.006,
Cohen’s d = 0.22) in girls of 15 years old, underweight
and overweight (p < 0.001, Cohen’s d = 0.29), normal
weight and overweight (p < 0.001, Cohen’s d = 0.22) in
boys, underweight and overweight (p = 0.044, Cohen’s
d = 0.29), normal weight and overweight (p = 0.006,
Cohen’s d = 0.22) in girls, underweight and overweight
(p < 0.001, Cohen’s d = 0.29), normal weight and
overweight (p < 0.001, Cohen’s d = 0.22) in general
group.

Regarding the effect of the interaction, no analysis was
performed for SRH, because non-parametric methods
did not permit this type of test.

Regarding LS, when effect of the interaction was studied
by means of a multivariate ANOVA, we have found
significant interaction between age category and weight

status, age category and gender. No interaction was
found between gender and nutritional status.

Discussion

The aim of the study was to investigate the relationship
between nutritional status, SRH, and LS as mediators
of the association between obesity and impaired
psychological well-being in Tuscany adolescents.

Our data showed that there is a statistically significant
relationship between gender and BMI in general and
in all age categories in the current sample (p < 0.001);
furthermore, Student’s t-test results show that there
was a statistically significant difference between boys
and girls in general and in age category 13 years-old
and 15 years-old in the mean LS; in addition, boys have
higher LS than girls in general and in 13 and 15 year
age groups, as well as higher levels of SRH than their
female peers.

Comparing LS and SRH by nutritional status class,
we observe for both constructs a significant difference
between boys and girls in 13 years-old and 15 years-
old; in general, we observe a significant difference in
underweight class. These findings are in agreement with
other studies reporting differences between obese and
normal-weight adolescents [10, 11, 18].

In general, obese subjects are exposed to prejudice
and discrimination impairing their quality of life and
causing numerous consequences for their psychological
and physical health. It has been estimated that obesity
prejudice has increased by 66% over the past decade in
the USA and Europe [28].

The high prevalence of childhood obesity is recognized
as a global public health priority. It is estimated that
obesity affects > 107 million children worldwide, with
the prevalence of pediatric obesity in high-income
countries exceeding 20% [29]. This represents a two-
or threefold increase of obesity rates among children at
the country-specific level within the past 40 years [29].
The effects of obesity on health can also be lifelong and
lead to an increasing in the risk of developing chronic
diseases and early mortality [30].

Immediate and long-term psychosocial health
consequences, such as reduced self-esteem and
depression, also arise in children with ponderal
excess [31, 32]. Of note, mental health concerns are the
most commonly reported health risk among children
with severe obesity [33], emphasizing the importance
of incorporating psychological interventions into other
aspects of obesity care. Weight stigma has a considerable
impact on children that can affect their physical, mental
and psychological health [32, 34-36].

Weight stigma may be particularly damaging when
experienced during childhood and adolescence, whose
internalization can result in a chronic stress response in
addition to adverse medical consequences [28, 37, 38].
Weight stigmatization strengthens unhealthy lifestyle
behaviours that contribute to obesity and is an unlikely
method to induce successful weight lost. In adults it has
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beenrecognized as animportantrisk factor for depression,
low self-esteem, and body dissatisfaction [28].

It is useful to raise public awareness regarding obesity
as a risk factor, that obesity increase the risk of life-
threatening diseases and chronic conditions. In order
to transform public awareness regarding obesity it is
necessary to focus on advocacy and calls to action, e.g.
on childhood obesity and life perspectives, combined
with a new approach to public education campaigns
supported by structural interventions. Furthermore, it is
crucial to improve obesity-related health literacy at the
local level.

While obesity increases the risk of developing life-
threatening diseases and chronic conditions, which
negatively impacts people and families, it also puts a
heavy burden on public health expense, which has a
negative impact on the society [39, 40].

Studies on childhood obesity and parental health literacy
indicate that ‘health literacy is a potentially undetected
determinant of obesity, due to its influence on parents’
opinions about their child’s weight loss strategies and
health information-seeking preferences, as well as
health awareness in general’ [41]. Furthermore, low
levels of health literacy are associated with several
determinants of health in adolescence, including body
weight [42]. Health literacy is also associated with lower
levels of cardiovascular diseases risk factors such as
high BMI, metabolic syndrome in women and fatty liver
disease [43].

The lack of success on standard obesity control
measures reveals the need to develop a new, non-
stigmatising approach to public policy, guided by
multi-professional teams. Tackling obesity requires
the involvement of general practitioners and experts
such as endocrinologists, nutritionists, psychologists,
behavioural counsellors, and physical fitness specialists;
these figures, as well as teachers, and school staff, can
play a key role towards this objective.

Stakeholder coordination between health professionals
and policy makers through multi-professional teamwork,
is crucial to assessing the burden of disease as well as
confronting barriers in seeking treatment and performing
screening [44].

In 2020, the European Commission formally established
obesity as a chronic disease and has committed to
assigning high priority to obesity as a major non
communicable disease (NCD). Furthermore, measures
have been implemented that will effectively deal
with obesity as a chronic disease, including policy
interventions that go beyond primary prevention and
guarantee long-term and lifelong management [5]. Since
2021, the Model European Parliaments’ (MEP) Informal
Interest Group on Obesity and Resilient Health Systems
has focused on the promotion of obesity as an NCD [5].
Conducting regular and continuous surveillance will
have the potential to support policies and action plans
to better monitor and assess the impact of diseases,
and to measure the effectiveness of health policy
interventions [45]. The groups’ aspiration is to guarantee
that obesity is accepted as a chronic disease based on its
own definition, scope, and the way it is treated above and
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beyond primary prevention within policy instruments.
The group also looks forward and considers resilient
health systems and ecosystems in a more comprehensive
sense beyond obesity.

Limitations of the study include the cross-sectional
nature of the study, in this kind of study it is not possible
to identify the temporal link between the outcome and
the exposure because both are examined at the same
time, and self-reported nature of the data, although under
the supervision of teachers. Even more, the use of BMI
as the sole measure to define overweight and obesity
has its limitations, adding to the fact that the criteria for
assessing obesity can change significantly depending
on the references we consider. Therefore, could be
important to harmonize these international standards for
the categorization of childhood obesity.

conclusions

More attention and care must be given regarding the
psychosocial problems related to being overweight in
adolescence; this is a very complex and delicate phase
of development crucial to assure healthy development.
Future work is also required to better comprehend
environmental influences on obesity. In addition to
individual factors, work needs to better understand how
other elements could influence risk of obesity. To this
regard it could be useful to investigate why overweight
boys have a higher LS than girls. Digital environments
are another key factor in influencing health, and greater
efforts needs to limit advertising unhealthy products
online, especially for children and adolescence.
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Summary

Introduction. The Health District (HD) is a critical component
of Italy’s National Health Service, responsible for ensuring Pri-
mary Health Care (PHC) services in response to community
health needs. The Italian government established a national stra-
tegic reform program, the National Recovery and Resilience Plan
(PNRR), starting in 2022, with a series of health interventions to
reorganize the PHC setting, the main reform being the Ministerial
Decree 77/2022 (DM77). Our study aimed to provide a descrip-
tion of socio-demographic data and to assess the correlation
between HDs, in order to suggest health intervention priorities
in PHC reforms.

Materials and methods. We conducted our analysis using a cross-
sectional record linkage of data from multiple sources to compare
organizational and socio-demographic variables. A dataset was
created with each of the 21 Italian Regions’ HDs data of popu-

Introduction

In the Italian National Health System, the Health District
(HD) is an articulation of the Local Health Authorities
(LHAS) that is responsible for ensuring Primary Health
Care (PHC) services to address community health needs.
In Italy, together with the inauguration of a Beveridge-
model taxes-funded National Health Service (NHS) [1],
the concept of HD was introduced in 1978. Following a
reform process based on principles of corporatization,
NHS laws during the 90s [2] clarified HD functions
as a centre of governance to provide social and health
care integration. These reforms also set parameters like
HD size (initially 60,000 people per HD, considering
territorial and demographic aspects), and defined the
role and functions of the Director of HD.

Subsequently, in 2001, the need to guarantee essential
levels of care (“Livelli Essenziali di Assistenza”,

lation, land area, mean age, ageing index, old-age dependency
ratio, birth rate and death rate. The Inland Areas Project data was
integrated for a socio-economic perspective.

Results. Our study identified comparable groups of HDs, consid-
ering demographical, socio-economic and geographical aspects.
The study provides a baseline understanding of the Italian situa-
tion prior to the implementation of DM77. It also highlights that
inhabitants number cannot be the only variable to take into account
for the definition of Italian HDs organisation and PHC reform, pro-
viding intercorrelated variables that take into account geographic
location, demographic data, and socio-economic aspects.
Conclusion. By acknowledging the interplay of demographic,
socio-economic, and geographic factors, policymakers can tai-
lor interventions to address diverse community needs, ensuring a
more effective and equitable PHC system.

LEA) was reaffirmed, and a balanced budget for all
Regional health systems was from then on required. In
the same year, the amendment of Title V of the Italian
Constitution [3] granted more autonomy to Regions in
healthcare management, leading to a kind of healthcare
federalism. Consequently, although the HD’s functions
and roles have been nationally defined in increasing
detail over the years, the organisational features of the
21 Regional health care systems and the HDs have
become extremely heterogeneous [4]. In the past decades
many LHAs were merged, increasingly enlarging their
catchment area, both in terms of population served and
territorial extent (from 659 LHASs in 1992 to 99 LHAs
as of 2021): Italian HDs, affected by this evolution,
now have various organisational assets depending on
Regional Laws and dispositions.

As a result of the pandemic and the ensuing economic
crisis, the Italian government launched the National
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Recovery and Resilience Plan (“Piano Nazionale
di Ripresa e Resilienza”, PNRR) a reform program
consisting of six financial assets, one of which related to
the health sector, more specifically to PHC. In line with
the PNRR, Ministerial Decree 77/2022 (DM 77) [5]
redefined the organisational standard of the HD,
including a population basin of 100,000 inhabitants and
at least one community health centre, called Community
House (“Casa della Comunita”, CdC) for every 40,000-
50,000 inhabitants. Within the plan, the HD is identified
as a place for application of new standards of care and
for integration of all healthcare services of the LHAs [6].
Although, in the last decade, assessments by entities such
as the National Agency for Regional Health Services
(“Agenzia Nazionale per i Servizi sanitari regionali”,
AgeNaS) were published, detailed analyses focusing on
the Italian HDs have been lacking [7]. Acknowledging
the need for updated data on the Italian HDs, the authors
conducted a study focusing on the socio-demographic
situation as of January Ist, 2021. In particular, the study
aim was to (i) carry out a quantitative description of
the district articulations of the Italian LHAs and their
territorial extension to 2021, (ii) provide a descriptive
analysis of the socio-demographic data of the population
residing in each HD and (iii) assess clustering of HDs
with homogeneous features, (iv) assess clustering
implications, in order to suggest health intervention
priorities to meet the needs of the population.

Materials and methods

In the absence of a common official Italian database with
information about HDs, along with the municipalities
led by them, a cross-sectional record linkage analysis
was conducted, to recreate it, by collecting data from
various sources (Italian Ministerial documents and LHAs
websites). Using data from the Italian National Institute
of Statistics (Istat), we then gathered the following data
for every municipality in the Italian territory, updated to

January 2021:

* population;

* land area in square kilometres;

* mean age of the population;

» ageing index (ratio of population aged 65 years and
older to population aged 0-14 years, multiplied by
100);

* old-age dependency ratio (ratio of population of non-
working age, of 0-14 years and 65 years and older, to
population of working age, of 15-64 years, multiplied
by 100);

e birth rate (ratio of the number of live births for the
year to the average amount of the resident population,
multiplied by 1,000);

* death rate (ratio of the number of deaths for the year
to the average amount of the resident population,
multiplied by 1,000).

Data analysis and summarisation were performed using

Microsoft Excel® for Microsoft 365 MSO (Version

2301 Build 16.0.16026.20196) 32 bit. To note, usually

E51

ITALIAN HEALTH DISTRICTS: SOCIO-DEMOGRAPHIC TRENDS AND PRIMARY CARE
IMPLICATIONS

a single HD comprehends more than one municipality:
out of 7,904 municipalities, in particular, 7,897
municipalities are part of just one HD. On the contrary,
7 municipalities, among the most populated of Italy, are
divided into multiple HDs; in the database, they were
inserted as separate entries with divided attributes.

To assess the impact of geographic characteristics on
the population’s health needs and HDs organisational
setting, the municipalities were further categorised.
Since a consensus in medical literature on the best way
to categorize HDs territorial geography was not found,
they were analyzed in light of the categories available
in the framework of the Italian Ministry of the Interior’s
Inland Areas Project: the “Map of Inland Areas for
the 2021-2027 cycle” (“Strategia Nazionale Aree
Interne”) [8], the latest publicly available downloadable
dataset at the time of analyses for this study. In the
document, the concept of Inland Area is defined as those
areas significantly distant from the centres that supply
essential services (education, health and mobility), rich
in environmental and cultural resources [9]. In Italy,
to date about a quarter of the population lives in these
areas, in a portion of territory that exceeds 60% of the
total territory.

Based on the above-mentioned document, 6 groups of
municipalities can be identified:

e A-Pole;
* B - Intermunicipal Pole;
e C-Belt;

* D - Intermediate;

* E - Peripheral;

* F - Ultraperipheral.

Since the aim of our study was to assess each HDs’
characteristics, we developed a score, called Inner Areas
Score (IAS) in order to categorize HDs consisting of
municipalities belonging to different groups. HDs were
analyzed by defining a score for each of them on the
basis of the municipalities therein, who were given:

* 1 point for municipalities in A area;

* 2 points for B;

* 3 points for C;

* 4 points for D;

* 5 points for E;

* 6 points for F.

After that, we determined the HDs’ IAS based on the
arithmetic mean of the composing municipalities’ TAS.
At the end of this process, each HD was assigned a score
between 1 and 6 and; based on the score, HDs were
categorised as follows: Central HDs (scores between
1 and 2); Intermediate HDs (scores between 3 and 4);
Peripheral HDs (scores between 5 and 6).

Unless otherwise stated, categorical variables were
summarised by frequencies and percentages. Median
and interquartile ranges (IQR) were used to show
continuous variables. We calculated descriptive statistics
to identify the characteristics of the HDs’ population
and we stratified our sample for Regions. Furthermore,
a univariate and bivariate analysis was conducted using
the IBM SPSS Statistics Software version 28.0.1.0; we
consider p-value set at < 0.05 as statistically significant.
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The main results were highlighted by chi-square tests.
Student’s t test for independent samples was carried
out. Shapiro-Wilk tests were used to assess normal data
distribution, which resulted in a non-normal distribution
for all variables (p < 0.001) (as shown in Tab. IV),
except for the old-age dependency ratio (p = 0.2). Thus,
parametric statistical tests were used exclusively for the
old-age dependency ratio, while non-parametric tests
(Mann-Whitney U test for independent samples) were
used for all other variables. We used post-hoc Bonferroni
correction to analyse categorical variables with multiple
groups. We performed an ANOVA test on the old-age
dependency ratio and the Kruskal-Wallis test on other
variables. Furthermore, we used the Mann-Whitney U
test to compare variables that appear to have statistically
significant differences for each pair of groups in the
post-hoc tests. To keep the alpha error at 5% we applied
Bonferroni’s corrective test: p-value = a/n, where alpha
is the significance level and n is the number of post-hoc
tests (e.g. 3 post-hoc tests need a Bonferroni correction
of < 0.017 (0.05/3).

Results

DESCRIPTIVE ANALYSIS OF THE ITALIAN HEALTH
DI1STRICTS ORGANIZATIONS AND POLICIES

As of January 1st, 2021, the Italian territory included
7,904 municipalities and was subdivided in 545 HDs.
Each HD included a median of 9 municipalities (IQR:
4-19) and covered an area of 419 square kilometres
(IQR: 186-782 km?). The total Italian population was
59,236,213 inhabitants [10]. Each HD provided services
to a median population of 80,418 (IQR: 51,968-124,132
inhabitants), with extreme data regarding the Merano-
Circondario HD in Bolzano Autonomous Province
(1,380 inhabitants) and the Milan HD (1,374,582
inhabitants). The median population density was 194.3
persons/km? (IQR: 85.7-524.9; min: 13.6 persons/km?
in Umbria Valnerina HD; max: 17,958.1 persons/km? in
Campania HD 31).

As of 2021, the Italian population was reported to be
45.9 years old on average [11]. At the District level, a
median of 46.1 years was observed (IQR: 44.7-47.6
years): the HD that recorded the lowest mean age was
the Succivo District (38.4 years), in Campania, while
the Italian HD with the highest mean age was Alto
Vastese HD in Abruzzo (51.1 years). The national
registered ageing index was 182.6 [12]. At the District
level, a median ageing index of 191.4 was observed
(IQR: 162.9-227 years): the lowest was 70.2 in Succivo
HD, and the highest was 389.7 in Alto Vastese HD
in Abruzzo. When compared to a national old-age
dependency ratio of 57.3 [12], marked differences could
be observed between HDs in terms of the social and
economic burden of the inactive population: in 2021, a
median ratio of 57.8 was observed (IQR: 54.7-60.8); the
lowest value of 43.3 was recorded in Campania HD 47
while at the opposite extreme there was a maximum of
72.9 in the Alto Vastese HD of Abruzzo.

The birth rate in Italy, updated to 2021, was 6.8 per
thousand inhabitants [12]. The median birth rate per
HD was 6.7 per thousand inhabitants (IQR: 6-7.4):
the lowest value was recorded in the HD of Ovada in
Piedmont (4.1 per thousand inhabitants) and the highest
birth rate was in the Bolzano HD of Val Passiria (14 per
thousand inhabitants). Compared with a death rate of
11.9 in Italy [12], the HDs’ average was 12.2 deaths per
thousand inhabitants (IQR: 11-13.8); the lowest value
was registered in Succivo HD in Campania (6.9 deaths
per thousand inhabitants), and the highest was registered
in the Alto Vastese HD (21.2 deaths per thousand
inhabitants).

According to data as of 2021, strong variability among
HDs per Region was reported. In every Region, there
was an average of 22 HDs (IQR: 13-37), and every HD
included typically 13 municipalities (IQR: 9-19). The
catchment area ranged from a mean of 25,472 inhabitants
per HD for Bolzano to a mean of 415,898 inhabitants
in Lombardy. In extreme cases the differences were
huge: for example, there is a marked contrast between
Lombardy Region (almost 10 million inhabitants in 24
districts) and Campania Region (5.6 million inhabitants
in 72 districts). The population density was on average
327.3 inhabitants per square kilometre (min: 42.7 in
Valle D’ Aosta; max: 2,070.7 in Campania).

The youngest Region was the Autonomous Province of
Bolzano (mean age of 42.5 years) and the oldest was
Liguria (mean age of 49.3 years). Likewise, the ageing
index in 2021 was highestin Liguria (269.8) and lowest in
Bolzano (119.1). The old-age dependency ratio in 2021
was highest in Liguria (66.3) and lowest in Campania
(54.2). The average birth rate was highest in Bolzano
(10.2 per thousand inhabitants) and lowest in Sardinia
(5.1 per thousand inhabitants). The average death rate
was highest in Liguria (16.8 per thousand inhabitants)
and lowest in Bolzano (9.8 per thousand inhabitants).
Table I summarises the main characteristics of HD’s
population, divided by Regions, as of 2021.

Comparing the current standard of 100,000 inhabitants
per HD [5] with the catchment area of the HDs as of
2021, it was observed that 200 (37%) of them were
oversized. Notably, the distribution by Region was very
heterogeneous, ranging from Valle D’ Aosta whose HDs
were all within the set standard to Lombardy where 22
out of 24 HDs (91.7%) showed a population exceeding
100,000 inhabitants. This data is shown in Table II.
Although there was ample inter-district and inter-regional
variability, the prevailing IAS was urban: overall, 135
(24.8%) of the 545 HDs consist of predominantly Central
Poles, 361 (66.2%) Intermediate Areas, while only 49
HDs (9,0%) fall under the definition of Peripheral Area.
The Region with the highest percentage of HDs whose
catchment area was predominantly metropolitan was
Friuli-Venezia-Giulia (50%). Calabria, Molise and Valle
D’ Aosta Regions had exclusively HDs with intermediate
territorial scores. The Basilicata Region had the highest
percentage of peripheral municipalities (55.6%). Data
are shown in Figure 1.
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Tab. I. HDs’ population and demographic characteristics by Region until January 2021.

ITALIAN HEALTH DISTRICTS: SOCIO-DEMOGRAPHIC TRENDS AND PRIMARY CARE

Region LH;S HNDOS Muz:gar:i)ties P?R%Lg?;iqc;n (;:i':‘Chm;f;tairea Dinra';'(D I\gzaen /i\ngdizg Deptra;c?gncv Natality | Mortality
Abruzz0 4 | 16 19 1281012 | 17,751 | 80,063 | 205,685 | 47.3 | 2315 | 605 62 131
Basiicata | 2 | 9 15 54513 | 22,684 | 60,570 | 149381 | 468 | 2294 | 564 62 126
Calabria 5 | 16 25 1,860,601 | 25008 | 116,288 | 253252 | 452 | 1850 | 5722 75 1.4
Campania | 7 | 72 8 5,624,260 | 30,230 | 78115 | 159,745 | 43.4 | 1480 | 524 79 105
Engna g | 37 9 4441353 |32,200| 120,037 | 391,686 | 465 | 1959 | 593 6.6 13.4
Friuli-

Venezia- 3 | 2 10 1201510 | 11282 | 54614 | 1584122 | 482 | 2422 | 63.0 6.0 141
Giulia

Lazio 10 | 40 10 5730399 | 31,164 | 14326 | 314135 | 456 | 1760 | 553 6.6 109
Liguria 5 | 19 13 1518495 | 31,689 | 79,921 | 146390 | 493 | 2698 | 663 57 16.8
Lombardy | 8 | 24 63 9,981,554 | 36,992 | 415808 |1,574582| 457 | 1795 |  57.4 6.8 140
Marche 113 17 1495800 | 43,822 | 115063 | 251074 | 473 | 2186 | 612 62 135
Molise 1] 3 45 294204 | 81,415 | 98,098 | 117.446 | 476 | 2482 | 590 58 136
g'é\{z - 1| 2 6 534912 | 1,380 | 25472 | 107.467 | 425 | 119.1 52.8 102 98
PA Trento | 1 | 13 13 542,166 | 9,685 | 41,705 | 143381 | 451 | 1679 | 568 74 120
Piedmont | 12 | 47 25 4274945 |21210| 90956 | 257453 | 476 | 2274 | 623 62 156
Pugia 6 | 45 6 3,933,777 |37428| 87,417 | 317,205 | 455 | 1866 |  56.2 67 "3
Sardegna | 1 | 24 16 1590044 | 10,722 | 66252 | 248,690 | 483 | 2603 |  58.9 5.1 125
Sicily 9 | 55 7 4,833,705 | 7,366 | 87,886 | 730,687 | 453 | 1842 |  57.0 7.4 121
Tuscany 3 | 26 1 3,692,865 | 31477 142,033 | 368419 | 477 | 2282 | 618 59 132
Umbria 2 | 13 7 865452 | 11,315 | 66,573 | 192756 | 47.9 | 2319 | 633 59 131
ValdAosta | 1 | 4 19 124089 | 16028 | 31,022 | 61750 | 467 | 1997 | 585 63 145
Veneto 9 | 26 2 4,869,830 | 25604 | 187,301 | 315158 | 464 | 1945 |  57.4 6.6 1.9
italy 99 | 545 17 50,236,213 | 1,380 | 108,690 |1374,582| 461 | 1963 |  57.9 6.8 125

STATISTICAL MULTIVARIATE ANALYSES

After a preliminary descriptive analysis, bivariate
analysis was carried out. We analysed data from the
2021 population after dividing HDs into two categories:
HDs with more than 100,000 inhabitants and HDs with
100,000 inhabitants or less, given the cutoff identified
by DM77 [5].

Asexpected, HDs with a population > 100,000 inhabitants
usually had a higher number of municipalities, land area
and population density and statistically significantly
lower old-age dependency ratio values, when compared
to the other HD groups.

The demographic indexes (mean age, ageing index, birth
rate index, mortality index) had shown no statistically
significant differences between HDs with less or more
than 100,000 inhabitants (shown in Tab. III).

Central HDs present a smaller number of municipalities
and mean surface area, while on the contrary, the mean
population and population density were bigger than the
other Areas, as shown in Table VI.

As shown in Tables V and VI, there was no statistically
significant difference regarding the old-age dependency
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ratio and death rate index, while there were statistically
significant differences for mean age, ageing index,
which are lower, and birth rate index, which is higher, in
Central HDs compared to other HDs.

Post-hoc test with Bonferroni correction was performed
on categorical variables (Tab. VII) and showed
statistically significant differences between the Central
and Peripheral HDs, rather than between contiguous
arecas HDs (Central vs. Intermediate or Intermediate vs.
Peripheral); in other words, differences could be seen
more clearly between extreme data.

Discussion

This paper undertakes a comprehensive analysis of
Italian PHC population and structure focusing on the
Local HDs, a crucial component of the ongoing reform
process.

The study, conducted before the DM 77 [5] shaped the
primary healthcare setting, might serve as a baseline for
subsequent studies on implementation and deployment
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Tab. Il. Number of Districts by Region and Population Size until January 2021.

District Population
Region Total
<100.000 ab. % >100.000 ab. %
Abruzzo 11 68.8% 5 31.3% 16
Apulia 37 82.2% 8 17.8% 45
Basilicata 7 77.8% 2 22.2% 9
Bolzano 20 95.2% 1 4.8% 21
Calabria 5 31.3% 1" 68.8% 16
Campania 60 83.3% 12 16.7% 72
Emilia-Romagna 17 45.9% 20 54.1% 37
Friuli-Venezia-Giulia 21 95.5% 1 4.5% 22
Lazio 13 32.5% 27 67.5% 40
Liguria 13 68.4% 6 31.6% 19
Lombardy 2 8.3% 22 91.7% 24
Marche 4 30.8% 9 69.2% 13
Molise 2 66.7% 1 33.3% 3
Piedmont 31 66% 16 34% a7
Sardinia 19 79.2% 5 20.8% 24
Sicily 43 78.2% 12 21.8% 55
Trento 12 92.3% 1 7.7% 13
Tuscany 9 34.6% 17 65.4% 26
Umbria 11 84.6% 15.4% 13
Valle d'Aosta 100% 0 0% 4
Veneto 4 15.4% 22 84.6% 26
Italy 345 63.3% 200 36.7% 545

of the reforms in PHC and, in general, to make more
conscious organisational decisions in PHC settings.

In accordance with the previous studies [4, 7], the present
analysis confirms high heterogeneity in population
density and land area extension in all HDs of each Italian
Region (as shown in Tab. I and II), which is likely driven
by a historically different implementation of the PHC
services in HDs due to different Regional visions and
municipalities compositions. The data collected implies,
indeed, a diversity of conceptual models that could result
in substantial differences in characteristics and volumes
of offered services [7].

Moreover, this heterogeneity may be linked to the
profound geographical and population distribution
differences in Italy: as of now, Italian Regions have
extremely various characteristics and areas, that range
from mainly mountainous and small Regions like
Valle D’Aosta (124,089 inhabitants) to more central
and populous Regions like Lombardy (9,981,554
inhabitants).

When studying HD composition, factors such as
demographics (e.g. age or sex) and socio-economic
status (e.g. income level, education level and

employment) may have an impact on services utilisation
if population composition substantially differs between
geographical areas [7,13]. On the other hand, differences
in geographically related factors, such as the number
and type of healthcare facilities, may also lead to
geographical disparities in healthcare use [14].

For these reasons, the study recommends a nuanced
approach, beyond mere population numbers, for effective
standardisation of HDs.

Considering demographic aspects, Italy’s population
(59,236.213 residents as of 2021) has been declining
over the last decade. The average age has risen by three
years since 2011 (from 43 to 46, as shown in Tab. I) [15].
The 2021 age structure is confirmed to be strongly
imbalanced in favour of the elderly component of the
population [15], with Italian population mean age rising
year after year and a peculiar demographic pyramid.
The catchment area of the HDs represents a key
organizational variable of the HDs. The median
population of Italian HD is 80,410 (IQR: 51,968-124,132
inhabitants), while DM 77 reform suggests a catchment
area of 100,000 inhabitants to standardise the
characteristics of the HDs nationwide and to give input
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Fig. 1. Number of HDs in Italian regions, divided into Central Poles (A + B); Intermediate Areas (C + D); Peripheral Zones (E + F).
Apruzzo I
B Central Poles
A ————, B Intermediate Areas
Basilicata I Peripheral Areas
Bolzano NN
Calabria I
Campaniz I
Emilia-Romagnz NN
Friuli-venezia-Giulia I
Lazio I
Liguria [N
Lombardy I
Warche I
Malise [
Fiedmont |
Sardiniz NN
Sicily I
Trento NN
Tuscany [N
Umbria I
Valle d'Aosta [
veneto  [NNRNEGEGE
1] 0 L] 50 [ 70 a0
Tab. lll. Student’s t test on old-age dependency ratio comparing HDs smaller than 100,000 persons to those bigger.
Variables HDs’ mean population < 100,000 | HDs' mean population > 100,000 p-value
Old-age dependency ratio 5818 57.49 < 0.001

Tab. IV. Mann-Whitney U test on geographical and socio-demographic variables comparing HDs with less than 100,000 inhabitants to those

with more.

Variables HDs' median population < 100,000 | HDs' median population > 100,000 p-value
Number of Municipalities per HD 8 11.5 0.001
Land area in square kilometres 394.6 542.2 0.003
Population density 133 3325 <0.001
Mean age 46.2 461 0.552
Ageing index 196 187 0.056
Birth rate index 6.7 6.7 0.553
Mortality index 12.3 12 0.249

to Regions to uniformly implement PHC services. The
study emphasizes the need of a defined catchment area
and challenges the adequacy of the standards proposed
by DM77: in order to better govern and manage the
processes and health performance of the HDs (as well as
for future analysis) a defined catchment area might not
be enough to organize community health services [16].

Considering socio-economic aspects we decided to
investigate the old-age dependency ratio: this index
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correlates to the economic inactivity of the population
and it is an important variable to take into account
at the governance level of services. The group of
HDs with < 100,000 inhabitants has a lower old-age
dependency ratio (shown in Tab. III) than the other
group. At the same time, the number of municipalities
and population density as well as land area per HDs are
higher for the HDs with > 100,000 inhabitants, whereas
we find no statistical differences in mean age, ageing
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Tab. V. One way ANOVA on old-age dependency ratio by IAS score groupings.

Variable of Conral HDS of Intermodiate HDs of Permehae?al Hps | Pvalue
Old-age dependency ratio 57.63 57.73 58.82 0.117
Tab. VI. Kruskal-Wallis test on continuous variables by IAS score groupings.

Variables of c“gﬁgrlgln HDs of Intelt\‘nn?\g::?igte HDs of pe?'i'Sﬂéa& Hps | Pvalue
Number of municipalities in the HD 1 10 10 < 0.001
Population 132,988.5 86,327.5 42,297 <0.001
Surface area in square kilometres 66 438.8 665.3 <0.001
Population density 2,665.1 204.2 59.4 <0.001
Mean age 461 461 46.8 0.038
Ageing index 178.4 189 217.9 < 0.001
Birth rate index 6.7 6.7 6.4 0.040
Death rate index 11.6 12.2 12.6 0.086
Tab. VII. Post-hoc test with Bonferroni correction on categorical variables.

Number of - surface Population Agein Birth rate

IAS of the HDs Municipalities | POPUIatION |~ ea denaity | Meanage | UE03 1 E ek
HDs of Central Poles

Vs 0 < 0.001 0 0 0.961 0.512 0.137
HDs of Intermediate Areas

HDs of Central Poles

Vs 0 0 0 0 0.060 <0.001 0.015
HDs of Peripheral Areas

HDs of Intermediate Areas

Vs 0.994 0 <0.001 0 0.013 <0.001 0.074
HDs of Peripheral Areas

index, birth rate index and mortality index between HDs
with more and less than 100,000 inhabitants (shown in
Tab. IV), demonstrating the homogeneous distribution
of population between the Italian HDs.

The capillarity of the demographic analysis reaches
the district level, in a manner similar to the ISTUD
report [4], but adds various demographic indicators,
from population size to territorial extension of the HDs,
making it possible to observe some macro-phenomena
characterising the Italian context.

Considering geographical aspects, in literature a possible
difference between urban and mountain territories on
PHC services availability was reported [7, 17]. In order
to evaluate the impact of geographic characteristics on
the population’s health needs and the organisational
setting of the HDs, we categorised the HDs into Central,
Intermediate and Peripheral. Although there is a wide
inter-district and inter-regional variability, the prevailing
IAS is urban and only 49 HDs (9%) fall under the
definition of Peripheral HD (shown in Tab. VI). Thus,
it is possible to distinguish Regions whose territories
are often mainly central or peripheral, so the Regional
strategies might take into account this aspect. It may
become topical again to debate whether there should be
“Districts” shaped differently according to geographic
location and population density since the expression
of Public Health finds justification also with respect to
these parameters [7].

Through the National Strategy for Inland Areas, we

defined an operational way to identify territories
very peripheral or distant to urbanised centres with
an integrated supply of essential services. Thus, it is
paramount not to forget this aspect when defining HD
organisation and standardisation. In fact, we showed
that when grouping the HDs following inhabitants
criteria (more or less than median 100.000 inhabitants)
(shown in Tab. IV) the demographic indexes (mean age,
the Ageing index, the Birth rate index and the Mortality
index) are homogeneous, but when considering the
IAS data (shown in Tab. VI) the same indexes indicate
the heterogeneity of the HDs. Among other variables,
we found a higher mean age of the population and a
higher ageing index in the Peripheral HDs, than in the
Intermediate and Central ones. In Peripheral HDs there
is lower population density, but more elders, often
meaning more frailty and vulnerability [18] focused in
some areas, needing dedicated social and health services.
This work represents the first study in Italy that shows
structural differences between HDs. In fact, the greater the
level of peripherality of territories with respect to cities
and big centres, the more complex the use of services
and the worse the quality of life can be. It is possible to
distinguish Regions whose territories are often mainly
central or peripheral (shown in Fig. 1), so the Regional
strategies could take into account this aspect.

Furthermore, our proposal of stratifying Italian HDs
into homogeneous groups, according to conditions
that influence the health management and population
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size, collecting similar municipalities regarding
common factors in health management, might allow the
identification of comparable groups of HDs, setting up a
consistent alternative to performance evaluation studies.
The authors believe the Inner Areas Score developed can
add an innovative contribution to scientific literature on
the topic.

There are some limitations to this study. Since in Italy
there is no database regarding the number and size of
HDs, as well as the municipality included in each HD, this
part of data collection was conducted with hand searching
and manually retrieving information from Regional or
local websites. So, it is possible that they may not have
been updated in a timely manner, just as it is possible
that the number may have changed in the meantime.
Moreover, our study did not analyse the organisational
and legislative choices of Italian Regions even though it
would be important to an in-depth study of Regional Laws
for a more accurate phenomenon comprehension.

conclusions

The research showed profound heterogeneity of HDs
according to geographic, demographic and socio-
economic parameters. HDs are responsible for the multi-
sectoral integration of Public Health and PHC, and the
finding that there are structural and statistically significant
differences between HDs has important consequences in
terms of management and implications that policymakers
must take note of in policy development.

The ongoing reform [5] of territorial assistance in Italy
fits into this scenario and aims at standardisation and
homogenization of territorial care. From the data shown, it
is difficult to imagine that a standardisation process could
meet the needs of such heterogeneous territories without
taking into account the demographical, geographical and
socio-economic parameters of every HD.

In conclusion, since the population data cannot be the
only variable to take into account for the definition of
Italian HDs organisation and PNRR reorganisation, we
provided a system of intercorrelated variables that take
into account geographic location, demographic data, and
other aspects, which is reliable and easy to use.

Further investigation will be necessary to assess the level
of applicability and enforceability of the established
standards and deepen the investigation of other socio-
economic indexes.
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summary

Introduction. Exposure with some chemical can cause cardio-
vascular disorders. Occupational exposures with chemicals are
modifiable risk factors for cardiovascular diseases. The Objective
of this study was the determination of cardiovascular disorders in
industries with occupational exposures.

Materials and methods. Study was a cross-sectional method and
was done on workers of related industries. The study was done
with a physical examination and checklist by getting health and
illness history and clinical tests about the risk factors and cardio-
vascular disorders. According to exposures the population of the

Introduction

Cardiovascular disorders have been the most causes of
death in the world in recent decades. At least 52 percent
of deaths were from noncommunicable diseases (NCDs).
The most frequent NCDs were cardiovascular disorders
(CVDs) near 37 percent [1].

CVDs are known disorders that more than 30 percent of
people in the community are affected and many of them
have its complications and disabilities. These disorders
have many important risk factors; changeable and non
changeable risks [2]. Some of the changeable risks are
hyperlipidemias; high levels of low-density lipoprotein
(LDL) and triglyceride (TG), smoking, nutrition,
overweight and obesity, hypertension, environmental
and occupational exposures [3, 4].

Occupations have many hazards for the cardiovascular
system. These items could be modified. These hazards
are chemical such as metals; Lead (Pb), Cadmium (Cd),
Antimony(Sb), Arsenic (As), other chemicals, solvents,
particulate matters and gases, physical and psychological
stress [3, 4].

The lead could be caused hypertension with a direct
effect on the vascular system and with an indirect effect
with chronic renal disorder. Cadmium might be affected
on blood pressure and hypertension, it is related to renal
effects of Cadmium especially. Arsenic could be caused
gangrene by vessel injuries. Arsenic and Antimony
could be caused arrhythmias and electrocardiography
disturbances. Carbon disulfide had effects on blood
vessels. The noise could be as a stressor factor for high
blood pressure.
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study was divided into 3 groups. Data were analyzed with SPSS
16, by considering p < 0.05 as significant.

Results. The frequency of unstable angina and stable angina were
the most in group 1. The relative risk for unstable angina was 1.55
(1.46-1.61) in group 1 and for stable angina was 1.54 (1.47-1.62)
in this group. The risk of thrombophlebitis was 8.48 (7.07-10.17)
in group 2.

Conclusions. Workers in industry with chemical pollutants had
cardiovascular disorders. The occupational exposures, especially
chemical agents are effective on cardiovascular system.

Scientists demonstrated the occupational risk of ischemic
heart disease, in this study was shown the effect of Lead
as a toxic metal in the cardiovascular system [5].In a
prospective cohort study, researchers showed the effect
of metal welding fume on cardiovascular disease [6].
Researchers studied the association between blood
Lead and blood pressure [7]. Scientists researched the
prevalence of major cardiovascular risk factors among
oil and gas and energy company workers [8].
Researchers demonstrated the effect of exposure limits
for oil-based metalworking fluids on cardiovascular
mortality in a cohort of autoworkers [9].

There were some studies that worked on other
occupational risks. Scientists showed diminished health
status in firefighters [10].

Researchers worked on occupational noise and
myocardial infarction [11]. One study showed the
effect of low-dose ionizing radiation on cardiovascular
diseases [12]. Other researchers studied and found the
same results in this situation [13-16].

Researchers demonstrated the influence of the
cardiomyocyte circadian clock on cardiac physiology
and pathophysiology [17]. There were some studies
about night-shift work and its effect on the cardiovascular
system and causing disorders [18-20]. These studies
emphasized on circadian rhythm disturbances that can
cause physiological disruption in the circular system [21-
23]. Kind of job and occupational risks, researched in
other study health care workers, car industry and others,
the result was important and specific [24, 25].

In some job, psychological stress was more important
than other risks [26-29]. Preventive methods
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for cardiovascular health were emphasized and
introduced [30, 31]. The workers must be helped to the
health system for having better health [32].

There were none modifiable risks such as age and
gender [33]. We cannot work on. In the world, there were
a lot of useful studies on cardiovascular health [34, 35].
The prevalence and incidence of CVDs were different
in the world. In countries with low to middle income,
cardiovascular disorders were more prevalent [36, 37].
Researchers had some studies about the occupational
risk factors in some industries [38-41].

Objective of this study was the determination of
cardiovascular disorders in industries with occupational
exposures.

Methods

STUDY SETTING

Industries with exposure to chemical pollutants
(municipality; city services and related jobs) in Mashhad;
northeast of Iran.

STUDY DESIGN AND TARGET POPULATION

The study was a cross-sectional method, was done on
workers who were employed in related industries, about
cardiovascular disorders and risk factors. The data were
taken from personnel with a physical examination and
a filling checklist by getting health and illness history,
study of risk factors for cardiovascular disorders.
According to exposures the population of the study was
divided into 3 groups.

According to this 3 groups were demonstrated in
industries: group 1; workers at exposure to chemical
pollutants (face worker) 988 person, male workers, 35.56
ys, group 2; other workers without exposures in the same
industry specially sedentary works (nonexposure) 987
person, male workers, 34.25 ys, group 3; other workers
with low level physical and chemical hazards at the same
industry(nonface worker) 989 person, male workers,
36.54 ys.

The study populations were workers from the industries
with exposure to chemicals. The author researched
and followed by a physical examination in research
time. Random sampling method was used to a = 0.05,
power = 80, P1 = 34% and P2 = 14%, study population
were calculated 988 for each group (3 groups). About
2,964 in total were assessed.

THE INCLUSION AND EXCLUSION CRITERIA

Inclusion criteria were workers who worked in an
industry with chemical pollutants, other workers without
chemicals and other workers with low level, at least one
year of work experience in the same work. The exclusion
criteria were having cardiovascular disorders and related
diseases before beginning this job.

PROCEDURE

Participants were evaluated for risk factors for
cardiovascular disorders: overweight and obesity (BMI
25 and more than 25), smoking (1 pack year and more),
age (45s and more than 45s), diet (salty, high lipid, low
fiber), stress (environmental and occupational), family
history(cardiovascular ~ disorders related disorders
and death from them), hyper low density lipoprotein
(LDL > 100 mg/dl), hyper triglyceride (TG > 200 mg/
dl) and hypertension (systolic blood pressure 130 mmHg
and more and diastolic blood pressure 80 mmHg and
more).

In checklist design of the study; the checklist was
checked with clinicians and specialists and also an
experimental study was done with relation to 92.5%.
The author interviewed by using a checklist and done
tests in the clinical place with use of health issues in
occupational health center.

Exposure assessment; for exposure assessment in this
study physical hazards: noise and chemical hazards:
toxic metal; lead, particulate matter, carbon monoxide,
solvent had been assessed and the risk was calculated.
They had the same rotating shift work. Occupational
exposures were measured and assessed. Sites 1 had metal
exposures, particulate matter and carbon monoxide
more than recommended exposure limits [42]. But
it was less than the permissible exposure limits. The
noise was measured with a sound level meter. Metal
had been measured with occupation and toxicological
standards. Environmental Lead and particulate matter
had been measured with air sampling collected and
filters dissolve with acids and the analytical methods
with atomic absorption spectroscopy (AAS) were
done. In clinical toxicology, blood samples had been
examined for Lead, red blood cells were hemolyzed
and blood ingested with acids then analyzed by atomic
absorption spectroscopy and carboxihemoglobin had
been examined after addition of acids then analyzed by
atomic absorption spectroscopy. Air sample had been
collected for measuring carbon monoxide analyzed with
gas chromatography (GC) had been analyzed [42].

STATISTICAL ANALYSIS

Data were analyzed with SPSS, statistical tests;
kolmogorov smirnov test was used for assessment of
quantitative variables normality then paramtric test;
ANOVA test was done. Chi-2 or Exact test were used
to compare qualitative variables and relative risks were
measured according to confidence interval 95%. A
p-value of less than 0.05 was measured for significant
levels. Regression logistic was used for elimination of
some related variables effects.

ETICAL CONSIDERATION

In ethical consideration; this study was done with ethical
attention and Helsinki declaration and participants’
consent.
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Results

GENERAL RESULTS

According to exposures, in this study, participants were
divided into 3 groups. The mean age of the population
was 35.62 + 5.64 years old. The mean of work duration
was 9.05 £ 4.60 years at the beginning of the study. The
mean body mass index (BMI) was 25.56 + 2.29 kg/m?.

SPECIAL RESULTS

Result of mean exposure assessment in site 1: Lead in
air was 0.03mg/m?, (Blood Lead level was 25 mg/dL),
particulate matter 2.5 was 0. 1 mg/m®, carbon monoxide
was 5 ppm (carboxihemoglobin was 3 percent). In site
2: none exposure and in site 3: noise was 75 dBA and
particulate matter 2.5 in the air was 0.01 mg/m?, carbon
monoxide was 1 ppm, others were zero.

Table I shows the comparison between frequencies of
cardiovascular disorders risks factors in three groups
(p < 0.05). Hyper low-density lipoprotein (LDL > 100
mg/dl), hyper triglyceride (TG > 200 mg/dl), positive
family history, rhythm disorders was the most in group

CARDIOVASCULAR DISORDERS AND CHEMICAL POLLUTANTS

1 but had no significant differences. Smoking and
overweight and obesity were the most in group land had
significant differences (p < 0.05).

Table IT demonstrates a comparison between frequencies
of cardiovascular disorders in three groups (p < 0.05).
Unstable angina and stable angina were the most in group
1 with significant differences. Myocardial infarction and
varicose veins were the most in group 1, no significant
differences (p < 0.05).

Table III shows the relative risks of cardiovascular
disorders in three groups. The risk of thrombophlebitis
was the most with 8.48 (7.07-10.17) in group 2 and
2.87 (2.62-3.14) in group 1. Hypertension had the most
relative risk in group 1 with 2.14 (1.02-4.46). In three
groups the relative risks were more than 1 but after the
elimination of smoking and overweight affects the risk
of hypertension was significantly in group 1 and in other
groups relative risks were not significant.

Discussion

Also, according to study results, the number of workers

Tab. I. Comparison between frequencies of cardiovascular disorders risk factors in three groups (p < 0.05).

Croups| Group 1 Group 2 Group 3 Chi-2 or Exact o-value
Risk factors N (%) N (%) N (%) test
LDL > 100 mg/dl 226 (22.6) 44 (4.4) 29 (2.9 0.451 0.798
TG > 200 mg/dl 443 (44.3) 83(8.3) 171 (17.1) 4,963 0.084
Hypertension 540 (54.0) 101 (10.1) 198 (19.8) 5.8080 0.007
Positive Family history 3(0.3) 1(0.1) 1(0.1) 1.611 0.447
History of related disorder 2(0.2) 1.1 10.1 0.536 0.765
Smoking 76 (7.6) 1M1 (1.1 1(0.1) 29.55 <0.001
Over weight 189 (18.9) 63 (6.3) 1.1 6.406 0.024
Tab. Il. Comparison between frequencies of cardiovascular disorders in three groups (p < 0.05).

Croups | Group 1 Group 2 Group 3 Chi-2 or Exact o-value
Disorders N (%) N (%) N (%) test
Myocardial infarction 10.1 0 0 0.536 0.765
Unstable angina 5(0.5) 101 1.1 2.691 0.03
Stable angina 13 (1.3) 101 3(0.3) 7.061 0.004
Thrombophlebitis 1.1 2(0.2) 0 7.422 0.119
Varicose veins 3(0.3) 1(0.1 2(0.2) 1.611 0.276
Rhythm disorders 2(0.2) 1.1 10.1 0.544 0.754
Chronic heart failure 100.1) 0 0 0.536 0.765
Tab. Ill. Relative risks with confidence intervals and after the elimination of overweight and smoking effects in three groups.

" Group 1 Group 2 Group 3
Diseases RR(cpl) RR(CpI) RR(CpI)
Hypertension 214 (1.02-4.46) 1.00 (0.99-1.01) 1.02 (0.97-1.01)
Myocardial infarction 1.53 (1.46-1.61) - -

Unstable angina 1.54 (1.46-1.61) 1.13 (1.10-1.16) 1.30 (1.25-1.34)
Stable angina 1.54 (1.47-1.62) 114 (1.11-1.17) 1.30 (1.25-1.34)
Thrombophlebitis 2.87 (2.62-3.14) 8.48 (7.07-10.17)

Varicose veins 1.53 (1.46-1.61) 113 (1.10-1.16) 1.30 (1.25-1.35)
Chronic heart failure 1.52 (1.45-1.60) - -
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with cardiovascular disorders was the most in group 1
with 54 percent after 10 years. There was 19.8 percent in
group 3 and 10.1 percent in group 2.

In this study, the number of workers with hypertension,
unstable angina, and stable angina was the most in group
1 with significant level p < 0.05. Another study showed
that ischemic heart disease in workers exposed to metal
fumes and particles [5].

Another study had been found the results from exposure
to metal welding fume related to cardiovascular
disease [6]. In this study, we saw the most number of
hypertension in group 1 that exposed to chemicals. In
this study in site 1; Lead, particulate matter 2.5 and
carbon monoxide were more than others. In another
study demonstrated the metal effects on the incidence of
hypertension too [7].

Oil and gas and energy company workers, oil-based
metalworking fluids workers and in firefighters, studies
showed the chemical effects on the cardiovascular
system [8-10].

In this study after the elimination of smoking and
overweight effects, there was some risk for cardiovascular
disorders such as hypertension, unstable angina, and
stable angina.

Group 2 with sedentary work was sensitive to
thrombophlebitis disorders. In other studies, the
risk of cardiovascular attacks and morbidity were
demonstrated [5, 9].

Unfortunately in this study were not a psychological
assessment that other studies found its effects on
cardiovascular disorders [27,28]. In this study,
they had the same rotating shift work and the same
nutritionally. Other studies showed the effect of night
shift work and unsuitable nutrition on the cardiovascular
system [22, 23].

The number of hyper low-density lipoprotein and
hyper triglyceride were the most in group 1 that were
not significant. It recommended that having a better
nutrition and exercise program for workers. In other
studies were recommended the preventive methods for
health and wellbeing [30, 31]. Overweight and obese
people were the most in group 1 and smoking too.
There were two risk factors, after the elimination their
effects we saw the risks of cardiovascular disorders
too. In other studies, the researcher showed the effect
of these risks [30, 31].

Physical risks had effective in cardiovascular system
disorders in some studies were shown, according
to scientific literature, not all physicals, but noise,
coldness, and vibration were more prominent in this
case [13-15]. In exposure to chemicals and physicals
this fact was more prominent [14]. In this study the
group 1 exposed to metal, particles and gas, group 2
had not physical and chemical and group 3 has a low
level of both of them.

In this study, the author tries to isolate the three groups
with special hazards, but workers in group 3 might be
exposed to some physicals and chemicals, that these
results might be related to occupational exposures.
In this study, the author could not done the exact job

analysis that other study with better isolation of groups
can be more useful. The researcher did not complete an
assessment about psychological stress, This item can be
affected by cardiovascular system health.

According to this Study, researchers said that job
analysis and determination of occupational risk factors
for different industries, especially with metal agents and
particulate matters exposure were necessary.

The author found that the work in the related industry
had a risk of cardiovascular disorders. The chemical
hazards in high exposure was more effective in the
cardiovascular system.

Although the chemicals could be the most effective
occupational hazards for cardiovascular disorders,
especially heart attacks and angina, however other
risks should not forget. Control of nonoccupational risk
factors was necessary too.

Conclusions

Workers in industry with chemical pollutants had

cardiovascular disorders. The occupational exposures,

especially chemical agents are effective on cardiovascular

system:

1. unstable angina and stable angina were more in
exposure to chemicals than others;

2. thrombophlebitis was more in sedentary works than
others;

3. author recommended control of chemical exposures
for prevention of stable and unstable angina;

4. author recommended periodic exercises in sedentary
works for prevention of thrombophlebitis

Preventive methods were useful and effective in this

situation. Control of nonoccupational risk factors mustbe

done too.

Acknowledgments

The author thanks a lot from the honorable journal and
viceresearch of Mashhad University of Medical Sciences.
This study was supported in part by grant 950989 from
the Mashhad University of Medical sciences,School of
health (Dr Seyedeh Negar Assadi).

Etical consideration

COMPLIANCE WITH ETHICAL GUIDELINES

In ethical consideration; this study was done with ethical
attention and Helsinki declaration and participants’
consent.

Conflict of interest statement

Author had not any personal financial interests.

E62



Authors’ contributions

SNA: researched and wrote the article.

References

(1]

(2]

(3]

(4]

(3]

[6]

(7]

(8]

[9]

[10]

[11]

(12]

[13]

[14]

[15]

World Health Organization. Global status report on non com-
municable diseases report. Available at: https://www.who.int
(Accessed on: 04/03/2021).

World Heart Federation. Risk factors. Available at: https://www.
world-heart-federation.org/resources/risk-factors (Accessed on:
06/02/2021).

Price A.E,Petch M.C, Cardiovascular disorders. In: Palmer KT,
Cox RAF, Brown I, eds. Fitness for work The medical aspects.
London: The Oxford university press 2007, pp. 381-400.

Rosenman K.D, Occupational heart disease, In: Rom WN, ed.
Environmental and Occupational Medicine. New York: The
Lippincott Williams and Wilkins 2007, pp. 681-93.

CDC. Lead, health problems caused by lead. Available at: http://
www.cdc.gov/niosh (Accessed on: 02/01/2021).

Ibfelt E, Bonde JP, Hansen J. Exposure to metal welding fume
particles and risk for cardiovascular disease in Denmark: a pro-
spective cohort study. Occup Environ Med 2010;67:772-77.
https://doi.org/10.1136/0em.2009.051086.

Bushnik T, Levallois P, D’ Amour M, Anderson TJ, McAlister
FA, Association between blood lead and blood pressure: Results
from the Canadian Health Measures Survey(2007 to 2011).
Health Rep 2014;25:12-22.

Mannocci A, Pignalosa S, Saulle R, Sernia S, De Sanctis S,
Consentino M, Gialdi C, Nicosia V, La Torre G.Prevalence of
major cardiovascular risk factors among oil and gas and ener-
gy company workers. Ann Ist Super Sanita 2015;51:148-53.
https://doi.org/10.4415/ANN_15_02_13.

Picciotto S, Peters A, Eisen EA. Hypothetical exposure limits
for oil-based metalworking fluids and cardiovascular mortal-
ity in a cohort of autoworkers: structural accelerated failure
time models in a public health framework. Am J Epidemiol
2015;181:563-70. https://doi.org/10.1093/aje/kwu484.

Plat MJ, Frings-Dresen MH, Sluiter JK. Diminished health sta-
tus in firefighters. Ergonomics 2012;55:1119-22. https://doi.org
/10.1080/00140139.2012.697581.

Kersten N, Backé E. Occupational noise and myocardial in-
farction: considerations on the interrelation of noise with
job demands. Noise Health 2015;17:116-22. https:/doi.
org/10.4103/1463-1741.153403.

Kreuzer M, Auvinen A, Cardis E, Hall J, Jourdain JR, Laurier
D, Little MP, Peters A, Raj K, Russell NS, Tapio S, Zhang W,
Gomolka M. Low-dose ionizing radiation and cardiovascular
diseases - Strategies for molecular epidemiological studies in
Europe. Mutat Res Rev Mutat Res 2015;764:90-100. https://
doi.org/10.1016/j.mrrev.2015.03.002.

Assunta C, Ilaria S, Simone de S, Gianfranco T, Teodorico C,
Carmina S, Anastasia S, Roberto G, Francesco T, Valeria RM.
Noise and cardiovascular effects in workers of the sanitary
fixtures industry. Int J Hyg Environ Health 2015;218:163-68.
https://doi.org/10.1016/j.ijheh.2014.09.007.

Foraster M, Kiinzli N, Aguilera I, Rivera M, Agis D, Vila J.
Bouso L, Deltell A, Marrugat J, Ramos R, Sunyer J, Elosua R,
Basagaiia X. High Blood Pressure and Long-Term Exposure
to Indoor Noise and Air Pollution from Road Traffic. Environ
Health Perspect 2014;122:1193-200. https://doi.org/10.1289/
ehp.1307156.

Tuo B, Li C, Peng L, Ye M, Liu W, Zhong X, Li H. Analysis of
differentially expressed genes in cold-exposed mice to investi-
gate the potential causes of cold-induced hypertension. Exp Ther
Med 2014;8:110-4. https://doi.org/10.3892/etm.2014.1703.

E63

CARDIOVASCULAR DISORDERS AND CHEMICAL POLLUTANTS

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Koskinen HL, Kauppinen T, Tenkanen L. Dual role of physi-
cal workload and occupational noise in the association of the
metabolic syndrome with the risk of coronary heart disease:
findings from the Helsinki Heart Study. Occup Environ Med
2011;68:666-73. https://doi.org/10.1136/0em.2010.057075.

Martino TA, Young ME. Influence of the Cardiomyo-
cyte Circadian Clock on Cardiac Physiology and Patho-
physiology. J Biol Rhythms 2015;30:183-205. https://doi.
org/10.1177/0748730415575246.

Alibhai FJ, Tsimakouridze EV, Reitz CJ, Pyle WG, Martino TA.
Consequences of Circadian and Sleep Disturbances for the Car-
diovascular System. Can J Cardiol 2015;31:860-72. https://doi.
org/10.1016/j.cjca.2015.01.015.

Park S, Nam J, Lee JK, Oh SS, Kang HT, Koh SB. Association
between night work and cardiovascular diseases: analysis of the
3 Korean working conditions survey. Ann Occup Environ Med
2015;27:15. https://doi.org/10.1186/s40557-015-0064-1.

Silva-Costa A, Griep RH, Rotenberg L. Disentangling the effects
of insomnia and night work on cardiovascular diseases: a study
in nursing professionals. Braz J] Med Biol Res 2015;48:120-7.
https://doi.org/10.1590/1414-431X20143965.

Lajoie P, Aronson KJ, Day A, Tranmer J. A cross-sectional
study of shift work, sleep quality and cardiometabolic risk in
female hospital employees. BMJ Open 2015;5:¢007327. https://
doi.org/10.1136/bmjopen-2014-007327.

Yong M, Germann C, Lang S, Oberlinner C Primary selec-
tion into shift work and change of cardiovascular risk profile.
Scand J Work Environ Health. 2015 1;41(3):259-67. https://doi.
org/10.5271/sjweh.3487. Epub 2015 Feb 20.

Pimenta AM, Kac G, Souza RR, Ferreira LM, Siqueira SM,
Night-shift work and cardiovascular risk among employees of a
public university. Rev Assoc Med Bras 2012;58:168-77. https://
pubmed.ncbi.nlm.nih.gov/22569611/.

Juarez-Pérez CA, Aguilar-Madrid G, Haro-Garcia LC, Go-
pher-Nieto R, Cabello-Lépez A, Jiménez-Ramirez C, Aguado
A, Martinez-Méndez LM, Chéavez-Negrete A. Increased Cardio-
vascular Risk Using Atherogenic Index Measurement Among
Healthcare Workers. Arch Med Res 2015;46:233-39. https://doi.
org/10.1016/j.arcmed.2015.03.002.

Ohlander J, Keskin MC, Stork J, Radon K. Shift work and hyper-
tension: Prevalence and analysis of disease pathways in a Ger-
man car manufacturing company. Am J Ind Med 2015;58:549-
60. https://doi.org/10.1002/ajim.22437.

Mirmohammadi SJ, Taheri M, Mehrparvar AH, Heydari M,
Saadati Kanafi A, Mostaghaci M. Occupational stress and car-
diovascular risk factors in high-ranking government officials
and office workers. Iran Red Crescent Med J 2014;16:e11747.
https://doi.org/10.5812/ircmj.11747.

Maeda E, Iwata T, Murata K. Effects of work stress and home
stress on autonomic nervous function in Japanese male work-
ers. Ind Health 2015;53:132-38. https://doi.org/10.2486/ind-
health.2014-0157.

Babu GR, Jotheeswaran AT, Mahapatra T, Mahapatra S,
Kumar A Sr, Detels R. Is hypertension associated with job
strain? A meta-analysis of observational Studies. Postgrad
Med J 2014;90:402-9. https://doi.org/10.1136/postgrad-
medj-2013-101396rep.

Babu GR, Mahapatra T, Detels R. Job stress and hypertension
in younger software professionals in India. Indian J Occup
Environ Med 2013;17:101-7. https://doi.org/10.4103/0019-
5278.130848.

Kruk ME, Nigenda G, Knaul FM. Redesigning primary care
to tackle the global epidemic of noncommunicable disease.
Am J Public Health 2015;105:431-37. https://doi.org/10.2105/
AJPH.2014.302392.

Polvinen A, Laaksonen M, Gould R, Lahelma E, Leinonen
T, Martikainen P. Socioeconomic inequalities in cause-spe-
cific mortality after disability retirement due to different dis-


http://www.who.int
https://www. world-heart-federation.org /resources/risk-factors]
https://www. world-heart-federation.org /resources/risk-factors]
http://www.cdc.gov/niosh
http://www.cdc.gov/niosh
https://doi.org/10.1136/oem.2009.051086
https://doi.org/10.4415/ANN_15_02_13
https://doi.org/10.1093/aje/kwu484
https://doi.org/10.1080/00140139.2012.697581
https://doi.org/10.1080/00140139.2012.697581
https://doi.org/10.4103/1463-1741.153403
https://doi.org/10.4103/1463-1741.153403
https://doi.org/10.1016/j.mrrev.2015.03.002
https://doi.org/10.1016/j.mrrev.2015.03.002
https://doi.org/10.1016/j.ijheh.2014.09.007
https://doi.org/10.1289/ehp.1307156
https://doi.org/10.1289/ehp.1307156
https://doi.org/10.3892/etm.2014.1703
https://doi.org/10.1136/oem.2010.057075
https://doi.org/10.1177/0748730415575246
https://doi.org/10.1177/0748730415575246
https://doi.org/10.1016/j.cjca.2015.01.015
https://doi.org/10.1016/j.cjca.2015.01.015
https://doi.org/10.1186/s40557-015-0064-1
https://doi.org/10.1590/1414-431X20143965
https://doi.org/10.1136/bmjopen-2014-007327
https://doi.org/10.1136/bmjopen-2014-007327
https://doi.org/10.5271/sjweh.3487
https://doi.org/10.5271/sjweh.3487
https://pubmed.ncbi.nlm.nih.gov/22569611/
https://pubmed.ncbi.nlm.nih.gov/22569611/
https://doi.org/10.1016/j.arcmed.2015.03.002
https://doi.org/10.1016/j.arcmed.2015.03.002
https://doi.org/10.1002/ajim.22437
https://doi.org/10.5812/ircmj.11747
https://doi.org/10.2486/indhealth.2014-0157
https://doi.org/10.2486/indhealth.2014-0157
https://doi.org/10.1136/postgradmedj-2013-101396rep
https://doi.org/10.1136/postgradmedj-2013-101396rep
https://doi.org/10.4103/0019-5278.130848
https://doi.org/10.4103/0019-5278.130848
https://doi.org/10.2105/AJPH.2014.302392
https://doi.org/10.2105/AJPH.2014.302392

[32]

[33]

[34]

[35]

[36]

S.N. ASSADI

eases. Scand J Public Health 2015;43:159-68. https://doi.
org/10.1177/1403494814562597.

Gao J, Liang X, Shi J, Huang Z, Wei X, Li H, Lin L, Xing A,
Du X, Wu S. Impact of ideal cardiovascular health behaviors
and factors on resting heart rate in individuals without car-
diovascular diseases. Zhonghua Xin Xue Guan Bing Za Zhi
2014;42:778-83. https://pubmed.ncbi.nlm.nih.gov/25511100.

Lépez-Gonzélez AA, Bennasar-Veny M, Tauler P, Aguilo A,
Tomas-Salva M, Yaiez A. Socioeconomic inequalities and age
and gender differences in cardiovascular risk factors. Gac Sanit
2015;29:27-36. https://doi.org/10.1016/j.gaceta.2014.08.004.

Tao J, Li D, Dong Y, Wu S.Relationship between resting heart
rate and brachial-ankle pulse wave velocity in a healthy Chinese
population. Zhonghua Xin Xue Guan Bing Za Zhi 2014;42:686-
92. https://pubmed.ncbi.nlm.nih.gov/25388344/.

Akintunde AA, Salawu AA, Opadijo OG. Prevalence of tra-
ditional cardiovascular risk factors among the staff of Ladoke
Akintola University of Technology, Ogbomoso, Nigeria. Niger
J Clin Pract 2014;17:750-55. https://doi.org/10.4103/1119-
3077.144390.

Jagannathan R, Nanditha A, Sundaram S, Simon M, Shetty
AS, Snehalatha C, Johnston DG, Ramachandran A. Screening
among male industrial workers in India shows a high prevalence
of impaired glucose tolerance, undetected diabetes, and cardio-
vascular risk clustering. J Assoc Physicians India 2014;62:312-
15.

[37]

[38]

[39]

(40]

[41]

[42]

Ogedegbe G, Gyamfi J, Plange-Rhule J, Surkis A, Rosenthal
DM, Airhihenbuwa C, Iwelunmor J, Cooper R. Task shifting
interventions for cardiovascular risk reduction in low-income
and middle-income countries: a systematic review of random-
ized controlled trials. BMJ Open 2014;4:005983. https://doi.
org/10.1136/bmjopen-2014-005983.

Lin CM, Li CY. Prevalence of cardiovascular risk factors in Tai-
wanese healthcare workers. Ind Health 2009;47:411-8. https://
doi.org/10.2486/indhealth.47.411.

Santini A, Caciari T, De Sio S, Fiaschetti M, Di Giorgio V, Sam-
peri I, et al. Cardiovascular diseases in workers at risk. G Ital
Med Lav Ergon 2010;32:163-5. https:/pubmed.ncbi.nlm.nih.
gov/21438249/.

Kang K, Koh SB, Cha BS, Park JK, Baik SK, Chang SJ. Job
stress and cardiovascular risk factors in male workers. Prev Med
2005;40:583-8. https://doi.org/10.1016/j.ypmed.2004.07.018.

Rijs KJ, van der Pas S, Geuskens GA, Cozijnsen R, Koppes
LL, van der Beek AJ, Deeg DJ. Development and validation of
a physical and psychosocial job-exposure matrix in older and
retired works. Ann Occup Hyg 2014;58:152-70. https://doi.
org/10.1093/annhyg/met052.

National Institute For Occupational Safety and Health. NIOSH
Recommended Standards. Available at: https:// www.cdc.gov/
niosh (Accessed on: 06/05/2022).

Received on November 15, 2023. Accepted on March 12, 2024.

Correspondence: Seyedeh Negar Assadi, Mashhad University of Medical Sciences. Mashhad, Razavi Khorasan, IR. E-mail: assadin@

mums.ac.ir

How to cite this article: Assadi SN. Cardiovascular disorders and exposure to chemical pollutants. J Prev Med Hyg 2024;65:E59-E64. https://

doi.org/10.15167/2421-4248/jpmh2024.65.1.3126

© 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



https://doi.org/10.1177/1403494814562597
https://doi.org/10.1177/1403494814562597
https://pubmed.ncbi.nlm.nih.gov/25511100
https://doi.org/10.1016/j.gaceta.2014.08.004
https://pubmed.ncbi.nlm.nih.gov/25388344/
https://doi.org/10.4103/1119-3077.144390
https://doi.org/10.4103/1119-3077.144390
https://doi.org/10.1136/bmjopen-2014-005983
https://doi.org/10.1136/bmjopen-2014-005983
https://doi.org/10.2486/indhealth.47.411
https://doi.org/10.2486/indhealth.47.411
https://pubmed.ncbi.nlm.nih.gov/21438249/
https://pubmed.ncbi.nlm.nih.gov/21438249/
https://doi.org/10.1016/j.ypmed.2004.07.018
https://doi.org/10.1093/annhyg/met052
https://doi.org/10.1093/annhyg/met052
http://www.cdc.gov/niosh
http://www.cdc.gov/niosh
mailto:assadin@mums.ac.ir
mailto:assadin@mums.ac.ir
https://doi.org/10.15167/2421-4248/jpmh2024.65.1.3126
https://doi.org/10.15167/2421-4248/jpmh2024.65.1.3126

J PREV MED HYG 2024; 65: E65-E72

OPEN ACCESS @@@@
BY_NC_ND

OccupaTion MEepicINE AND HYGIENE

Dental caries, oral hygiene status and deleterious habits
among migrant construction workers of Belagavi, India

AYEESHA SIMRAN PATEL!, SAGAR JALIHAL', ANIL V. ANKOLA'!, VARKEY NADAKKAVUKARAN SANTHOSH',
KAVITHA RAGU!, JASLEEN THAKKER? DAVID COUTINHO', LAXMI KABRA'
! Department of Public Health Dentistry, KLE VK Institute of Dental Sciences, KLE Academy of Higher Education and Research
(KLE University), Belagav, India; > Department of Periodontics, KLE VK Institute of Dental Sciences, KLE Academy of Higher
Education and Research (KLE University), Belagavi, India

Keywords

Dental caries * Migrant construction worker * Occupational health ¢ Oral health, oral hygiene

Summary

Background. Occupation significantly influences oral health,
with factors like the work environment, stress levels, access to
dental care, and job-related habits playing crucial roles. The oral
health of construction workers, especially migrant workers, is a
noteworthy concern. Understanding the oral health of this popu-
lation is crucial for enhancing their quality of life through various
means. This study aimed to investigate the prevalence of dental
caries, oral hygiene status, and deleterious habits in this occupa-
tional group of Belagavi district, Karnataka.

Materials and methods. Study design was cross-sectional in
nature. Before commencement of the study a pilot study was con-
ducted. Multi-stage random sampling technique was employed,
and 610 participants were recruited for the study. Trained and
calibrated examiners recorded WHO dentition status and treat-
ment needs (2013) and Oral Hygiene Index Simplified (OHI-S).

Introduction

Oral health represents a foundational and integral aspect
of an individual’s overall well-being, demonstrating an
unequivocal and substantial interconnection with an
individual’s quality of life [1]. The empirical evidence
underscores the inextricable relationship between oral
health and general health, emphasizing its profound
influence on human well-being [2]. Oral diseases
stand among the most prevalent non-communicable
conditions, affecting diverse populations globally [3].
This evolving pattern of disease incidence is intricately
linked to evolving lifestyles characterized by the
consumption of high-sugar diets, widespread tobacco
usage, and increased alcohol intake. High-sugar diets
facilitate the proliferation of deleterious bacteria,
contributing to dental caries [4]. Concurrently,
tobacco usage is closely associated with heightened
risks of periodontal diseases, tooth loss, and oral
malignancies [5]. Excessive alcohol intake induces
xerostomia, diminishing the salivary protective
environment, thereby increasing susceptibility to
dental caries [6]. Furthermore, it is imperative to
underscore that dental caries is a multifactorial disease,
its aetiology influenced by a spectrum of factors.
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Collected data was analyzed using descriptive analysis, chi-
square, one-way ANOVA, and multiple linear regression analysis.
Results. The prevalence of dental caries among construction
workers was significantly high (81%), and poor oral hygiene was
observed among 36.9% of them. The prevalence of smoking, the
tobacco chewing habit, and alcohol consumption among the con-
struction workers was found to be 21.6%, 59.9%, and 37.3%,
respectively. The dependence of OHI-S and DMFT on predictors
(age, gender and deleterious habits) was found to be 21.5% and
39.6%, respectively.

Conclusions. Migrant construction workers in Belagavi had a
high caries prevalence, poor oral hygiene status, and a high prev-
alence of deleterious habits such as tobacco use. These results
emphasize the necessity of awareness and dental health education
programs to improve the oral health of construction workers.

It is crucial to recognize the substantial impact of
occupation on holistic health, encompassing physical,
mental, and social well-being [7]. Various occupational
factors, such as work hours and levels of job-related
stress, exhibit direct associations with overall health
outcomes [8]. For instance, specific professions involving
extended exposure to sunlight during prolonged
work shifts render individuals more vulnerable to
dehydration, thereby increasing the susceptibility to
dental caries [9]. Construction workers, in particular,
exemplify a prime example of this challenging
occupational scenario. Previous studies have unveiled
a nuanced interconnection among work hours, stress
and oral health within the construction workers [10].
It indicates that occupational stress is associated with
adverse oral health outcomes, encompassing issues such
as dry mouth, temporomandibular disorders, and other
oral symptoms [11].

The construction industry holds a significant position
in India’s economy, serving as the second largest
employer, following agriculture. India’s economic
framework revolves around three primary sectors:
agriculture, industry, and services, with the industrial
sector being a substantial contributor to the nation’s
overall income. According to the National Classification
of Industry, the construction sector falls under code 5,
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while construction workers are categorized under codes
7 and 9 in the National Classification of Occupation. It is
worth noting that a substantial majority of the workforce,
encompassing approximately 92% or roughly 340
million individuals, operates in the unorganized sector,
with nearly half of them affiliated with the construction
industry [12]. Unfortunately, health and well-being of
these construction workers in this sector often receive
inadequate attention within India.

Migrant construction workers, a global phenomenon
contributing to the socio-economic development of
many countries. With millions of migrant workers
worldwide, it’s crucial to ensure their well-being, at
their workplace [13]. The oral and general health status
of construction workers, particularly migrant labourers,
stands as a pressing concern. Despite conscientious
efforts to ensure worker health and safety, the
statistical landscape remains disconcerting. In 2018,
the International Labour Organization reported a
substantial number of work-related incidents. Annually,
there were 374 million documented cases of nonfatal
accidents or illnesses in the workplace. Additionally,
there were over 2.78 million workplace fatalities
recorded [14]. In practical terms, this translates to a
work-related accident transpiring every 15 seconds,
affecting 150 workers, and culminating in the loss of
one worker’s life within each such interval [15].
Migrant construction workers, particularly those
hailing from isolated villages with limited educational
backgrounds and language skills, are notably less
informed about preventive measures to safeguard
their health [16]. Higher education often correlates
with better oral hygiene habits, while language
proficiency is crucial for effective communication
with healthcare providers, facilitating improved access
to dental services [17]. Moreover, the combination of
low literacy levels and socio-economic status within
this demographic results in a significant prevalence
of tobacco use, both in smoking and chewing forms.
Furthermore, studies have indicated that migrants
exhibit elevated rates of tobacco use in comparison to
the general population of their home regions [18]. The
situation is further exacerbated by a lack of awareness
concerning  preventive  measures, collectively
intensifying the hurdles they encounter.

Despite being a prominent occupation in India, there
exists a notable research gap concerning the oral
health of this population. The scientific literature
lacks an adequate number of studies on the oral health
outcomes of this vulnerable population. To address
this gap and contribute to the understanding of the
unique challenges faced by migrant construction
workers, it is essential to investigate oral health
concerns within the context of occupational health.
The main objectives of this study was to investigate
the prevalence of dental caries, oral hygiene status,
and deleterious habits among migrant construction
workers in the Belagavi district, India.

Materials and methods

STUDY SETTING

This study was of a descriptive and cross-sectional de-
sign, adhering to the STROBE guidelines for compre-
hensive reporting. The study was carried out within the
demographic of migrant construction workers of the Be-
lagavi district, situated in the state of Karnataka, India,
spanning the period from December 2022 to February
2023.

ETHICAL CONSIDERATIONS AND INFORMED CONSENT

The study protocol underwent evaluation and ethical
approval from the Institutional Ethics and Research
Committee. Official permission was secured from
relevant construction site authorities before commencing
oral examination. Study participants were thoroughly
briefed on data acquisition, confidentiality measures,
and study objectives, followed by obtaining written
informed consent.

TRAINING AND CALIBRATION

Before the commencement of the study, a panel of
experts rigorously standardized and -calibrated the
examiners to guarantee a consistent approach to the
examinations. This process aimed to ensure uniform
interpretations of the specific codes and criteria that
were to be recorded. Two examiners were involved in
the assessment, and the inter-examiner reliability for
the World Health Organization (WHO) Oral Health
Assessment Form (2013) [19] and Oral Hygiene Index
Simplified (OHI-S) [20] was evaluated through Kappa
statistics, yielding reliability scores of 88% and 90%,
respectively affirming the precision and consistency of
the data collection process. A high Cohen’s Kappa score
indicates a strong level of agreement between the two
examiners. This statistical measure takes into account
both the presence of agreement and the probability of
agreement occurring by chance.

SELECTION CRITERIA

Construction workers aged 18 years and older were
enrolled in the study, and exclusion criteria encompassed
those who declined participation or did not provide
informed consent for their involvement.

SAMPLE SIZE ESTIMATION AND SAMPLING
TECHNIQUE

A pilot study was conducted among 50 participants to
determine the sample size and to assess the feasibility
of the study. The findings from the pilot study revealed
a disparity in the prevalence of dental caries, with a
prevalence of 69.18% among male construction workers
and 43.75% among their female counterparts. The
minimum sample size was estimated to be 550 with type
I (o) error = 0.05 and Power (1-f3) = 0.95 using G*Power
statistical software (Ver. 3.1.9.4.). Considering 10%
attrition the final sample size was rounded off to 610.
Participants in this study were recruited by multi-stage
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random sampling approach. The geographic area of
Belagavi district was subdivided into 15 administrative
talukas. Within each taluka, a single construction site
was randomly selected. Each chosen construction site
constituted around 35-42 migrant construction workers,
thereby forming the basis for data collection within this
study.

DATA COLLECTION

The study instrument was designed in alignment with
the WHO Oral Health Assessment Form (1997) and
comprised three distinct sections: (1) Demographic
data, encompassing age and gender, (2) Assessment
of deleterious habits prevalent among the construction
workers, which included smoking, tobacco chewing,
and alcohol consumption, and (3) Evaluation of clinical
parameters, specifically DMFT (Decayed Missing Filled
Teeth) Index and oral hygiene status (OHI-S).

The examiners carried out the data collection on specified
dates at construction sites within the Belagavi district.
A total of 610 construction workers, spanning four
distinct age groups, underwent a Type III examination.
The average examination duration for each subject was
approximately 15 minutes and was carried out under
natural light.

STATISTICAL ANALYSIS

The recorded data were entered in Microsoft Excel 2019
and analysed using IBM-SPSS® Statistics-Version 21
(IBM, USA). Descriptive statistics were computed,
which included percentages, means and standard
deviations. The normality of the data distribution was
determined using the Shapiro-Wilk test. Chi-square
test was used to check for the association of prevalence
of dental caries and deleterious habits with age
among the construction workers. Analysis of variance
(ANOVA) test was used to check for any significant
differences in the DMFT and OHI-S scores. Multiple
linear regression was also performed to assess the
predictors for DMFT and OHI-S. For all the tests,
confidence level and level of significance were set at
95% and 5%, respectively.

Results

A total of 610 migrant construction workers were
included, with 552 (90.5%) being males and 58 (9.5%)
being females. The study population was distributed into
four age groups: 21-30 (23.8%), 31-40 (35.6%), 41-50
(28.4%), and 51-60 (12.3%), respectively. The mean age
of the population was 36.83 + 10.45 (Tab. I).

DENTAL CARIES AND ORAL HYGIENE STATUS AMONG
CONSTRUCTION WORKERS:!:

The prevalence of dental caries among construction
workers was found to be 81%. Figure 1 depicts the age-
wise distribution of dental caries. The highest prevalence
was observed in the age group of 31-40 (89.4%) and the
lowest in 21-30 (62.8%). When Chi-square test was

ORAL HEALTH AMONG MIGRANT CONSTRUCTION WORKER

Tab. I. Demographic profile of the participants based on Gender, Age
group and mean age.

Demographics variables Klricgflgr:%(;;‘: ))
Gender

Male 552 (90.5%)
Female 58 (9.5%)
Age Group

21-30 145 (23.8%)
31-40 217 (35.6%)
41-50 173 (28.4%)
51-60 75 (12.3%)
Age (Mean =+ SD) 36.83 £ 10.45

SD: Standard deviation; All values are expressed as frequency with per-
centages (in parentheses) and mean = SD.

applied, there was a statistically significant difference
in caries prevalence among the different the age groups
(p <0.001) (Tab. II).

The mean DMFT of construction worker was found
to be 6.77 +4.76. The highest DMFT index score was
in the age group of 41-50 (9.78 + 3.61), while the
lowest was in 21-30 (2.72 = 3.03). Furthermore, when
examining the individual components of the DMFT
index, the filled component was highest in the age
group of 31-40 (0.24 + 0.43) and lowest in the 51-60
(0.04 £ 0.20). The missing component was highest in
the age group of 51-60 (3.64 + 2.90) and the lowest
in 21-30 (0.41 £+ 0.95). There was a statistically
significant difference in the mean DMFT score across
the four age groups using ANOVA test (p < 0.001)
(Tab. II).

The mean OHI-S Index score of construction workers
was found to be 2.55 + 1.13. Figure 2 depicts the
distribution of Oral hygiene status among construction
workers. It was observed that 51.3% of workers had fair
oral hygiene, while 36.9% had poor, and only 11.8%
had good oral hygiene. The highest mean OHI-S index
score was in the age group of 41-50 (2.90 = 1.25),
while the lowest was in 21-30 (1.96 = 0.70). There was
a statistically significant difference in the mean OHI-S
index score across the four age groups using ANOVA
test (p < 0.001) (Tab. II).

DELETERIOUS HABITS AMONG CONSTRUCTION
WORKERS

The prevalence of smoking, tobacco chewing habit,
and alcohol consumption among the construction
workers was found to be 21.6%, 59.9%, and 37.3%,
respectively. Smoking was most prevalent in the age
group of 51-60, while tobacco chewing habit and
alcohol consumption was highest in the 41-50 age
group. There was a statistically significant association
found between smoking (p = 0.003), tobacco chewing
(p < 0.001), and alcohol consumption (p = 0.038) with
different age groups when the chi-square test was
applied (Tab. III).
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Fig. 1. Distribution of dental caries prevalence among different age groups of construction workers; All values are expressed in percent-
ages. e e e . .
Distribution of dental Caries prevalance among different

age groups
100% -

80%
60%

40%

Prevalence(%)

20%

0%

21-30

31-40
Age Group

41-50 51-60

Tab. Il. Distribution of oral hygiene status, DMFT and prevalence of dental caries among different age groups of construction workers.

Age group n (%)
Parameter 21-30 31-00 4150 51-60 p-value
RS 1.96+0.70 2,53 +1.04 2.00 =125 2.89 =126 <0.001%
DMFT 2.72+303 630475 9.78 = 3.61 8.96 + 3.71 <0.001"
Caries prevalence®
Caries present 91 (62.8%) 194 (89.4%) 150 (86.7%) 64 (85 3%) )
Caries absent 54 (37.2%) 23 (10.6%) 23 (13.3%) 1M (14.7%) <0.001

OHI-S: Oral Hygiene Index-Simplified; DMFT: Decayed Missing Filled teeth; All values are expressed as frequency with percentages (in parentheses) and
Mean =+ standard deviation (SD). The statistical test used: *ANOVA, ? Chi-square test; level of significance: * p < 0.05 is considered statistically significant.

Tab. IlI. Distribution of Deleterious habits (Smoking, Tobacco and Alcohol) in different age groups.

Deleterious habits Age groups n (%) p-value
21-30 31-40 41-50 51-60

Smoking

Smokers 38 (26.2%) 34 (15.7%) 35 (20.2%) 26 (34.7%) 0.003*

Non smokers 107 (73.8%) 183 (84.3%) 138 (79.8%) 49 (65.3%)

Tobacco chewing

Tobacco users 72 (49.7%) 121 (55.8%) 119 (68.8%) 57 (76%) <0.001*

Non-tobacco users 73 (50.3%) 96 (44.2%) 54 (31.2%) 18 (24%)

Alcohol

Alcohol users 56 (38.6%) 81 (37.3%) 75 (43.4%) 18 (24%) 0.038*

Non-alcohol users 89 (61.4%) 136 (62.7%) 98 (56.6%) 57 (76%)

All values are expressed as frequency with percentages (in parentheses). The statistical test used: Chi-square test; level of significance: * p < 0.05 is con-

sidered statistically significant.

ASSOCIATION BETWEEN DEMOGRAPHIC VARIABLES
AND DELETERIOUS HABITS WITH ORAL HYGIENE
STATUS AND DMFT

The multiple linear regression model revealed that oral
hygiene status was significantly associated with age
and tobacco chewing, whereas DMFT was significantly
associated with age, gender, tobacco chewing, and
alcohol consumption. The dependence of OHI-S and
DMEFT on predictors such as age, gender and habits such
as smoking, tobacco chewing and alcohol consumption
was found to be 21.5% and 39.6%, respectively (Tab. IV).

Discussion

India lacks a centralized infrastructure for national oral
health services, distinct from more developed countries.
Focusing on the oral health status of construction
workers becomes imperative to underscore the necessity
for targeted health promotion and consistent oral health
care services. This emphasis aims to facilitate essential
health education initiatives and the implementation
of preventive and curative dental care services. By
elucidating the unique oral health challenges faced by
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Fig. 2. Distribution of oral hygiene status among construction workers; All values are expressed in percentages.
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Tab. IV. Association between Oral Hygiene Index-Simplified (OHI-S) and Decayed, Missing and Filled Teeth (DMFT) with age, gender, alcohol,

Parameters Coefficient r SE t 95% CI p-value Adjusted R?
Dependent variable: OHI-S

Constant 0.246 4.498 0.624 to0 1.592 < 0.001*

Age 0.281 0.004 7.518 0.022 to 0.038 < 0.001*

Gender -0.029 0.146 -0.766 -0.398 t0 0.175 0.444 0215
Smoking -0.011 0.107 -0.285 -0.241 to0 0.180 0.776 '
Tobacco 0.303 0.099 7.026 0.502 to 0.892 < 0.001*

Alcohol 0.034 0.088 0.893 -0.095 to 0.252 0.372

Dependent variable: DMFT

Constant 0.913 -0.728 -2.459 t0 1.129 0.467

Age 0.542 0.015 16.540 0.218t0 0.276 < 0.001*

Gender -0.092 0.541 -2.760 -2.556 to -0.431 0.006* 039
Smoking -0.023 0.397 -0.675 -1.048 to 0.512 0.500 '
Tobacco 0.134 0.368 3.540 0.580 to 2.025 <0.001*

Alcohol -0.204 0.327 -6.113 -2.645 to -1.359 < 0.001*

Cl: confidence interval; SE: standard error; OHI-S: Oral Hygiene Index-Simplified; DMFT: Decayed Missing Filled teeth. The statistical analysis used: multivari-
ate linear regression; Level of significance: * p < 0.05 is considered statistically significant.

migrant construction workers, a clearer understanding
emerges of the imperative to institute comprehensive
interventions. The present cross-sectional study aimed
at assessing the dental caries, oral hygiene status and
deleterious habits among migrant construction workers
of Belagavi.

In the developing countries, internal migration is a
survival strategy for many workers in search of better
livelihood and opportunities. The present study was
conducted among 610 migrant construction workers
with a larger proportion of males than females which
could be due to the safety concerns and the physical
strength required for this line of work. The participant
age ranged from 21 to 60 years with an average age
of 36.83 + 10.45 which was in congruence to a study
conducted by Suresh et al., among the migrant workers
in Chennai where most of the workers employed were
above 25 years [21].

In the present study, the prevalence of dental caries was
high among the age groups of 31-40 and 41-50. This
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finding aligns with the outcomes of a previous study
conducted by Anil et al., focusing on migrant construction
laborers in Tamil Nadu wherein the prevalence was
reported to be 81.5% [22]. A study conducted by
Sakthi et al., reported that caries prevalence among 321
construction workers was 67% which was less than the
finding of present study [23]. There was a high mean
DMFT among the participants of this study. Sanadhya et
al., stated that the mean DMFT score of the salt workers
was (3.94 + 3.54) which was much lower than the findings
of the current study (6.77 + 4.76) [24]. The study also
identified a low number of filled teeth among construction
workers, indicating an increased requirement for dental
treatments and highlighting potential disparities in access
to oral healthcare services within this demographic in
Belagavi. The high caries prevalence among construction
workers in Belagavi can be attributed to a combination
of occupational and environmental factors. Construction
workers often face challenging working conditions that
contribute to poor oral hygiene practices among them, as
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the nature of their work may limit their ability to maintain
regular dental routines. Additionally, the demanding
nature of construction jobs often leads to irregular eating
patterns and reliance on convenient, often sugary, snacks
and beverages, further exacerbating the risk of dental
caries. Limited access to dental care and preventive
services may also play a role, as construction workers
may prioritize work commitments over seeking regular
dental check-ups.

In this study, 36.9 % of the construction workers had poor
oral hygiene status as deciphered by the oral hygiene index
scores. In a study conducted by Bipina et al., 79.41%
construction workers had poor oral hygiene and it was
found that people who brushed once daily had poor oral
hygiene and periodontitis [25]. Since majority of them
are from rural areas, where it is presumed that they have
low awareness of oral hygiene practices and consistently
disregard oral health use of locally available material
instead of a tooth brush and paste due to material shortage
or cost concerns could be the primary cause of poor oral
hygiene status among them. The workplace environment
of the individuals has an influence on their oral health
statuses through the behaviour and habits which are
exerted by their personal and work characteristics. This
observation suggests a potential correlation between the
construction workers’ frequency of tooth brushing, limited
to once a day, and factors such as prolonged occupational
demands and sleep deprivation.

Among the 610 construction workers, 59.9% self-
reported tobacco use. These findings align with previous
studies; Anil et al., reported a tobacco usage rate of
80.7% among construction workers, while Bipina
et al.,, observed that smokeless tobacco (47.07%)
was the predominant habit within this occupational
group [22, 25]. The tobacco consumption in the study
was lesser than that reported by Ansari et al., [26]
(85.9%) and Aslesh et al., [27] (71.7%), but it was
greater than that which was reported by Mou et al., [28]
(19.1%) and Dagli et al., [29] (40.3). The National Oral
Health Survey and Fluoride Mapping showed that the
prevalence of smoking was 22.8% among 35- to 44-year-
olds in India which was similar to this study. A rather
smaller proportion of cigarette smoking (21.6%), which
was similar to finding by Anil et al., [22] (25.3%), and
Tirukkovalluri et al., [30] (29%). In the current study,
37.3 % of the participants reported alcohol consumption,
a prevalence consistent with the findings of Anil et
al., [22] (31.5%). However, this rate was lower compared
to the observations reported by Aslesh et al. [27] (56.6%)
and Zabeer et al. [31] (60.2%). According to World
Cancer Report, in 2018 India reported 1.16 million new
cancer cases and 784,800 deaths related to cancer in a
population of 1.3 billion. Vulnerable population groups
such as migrant workers were identified as emerging
high risk groups for oral cancer owing to the high
prevalence of smokeless tobacco consumption [32]. In
the present study, the regression models revealed there
was significant relationship between demographic
profile and deleterious habits of construction workers
with their oral health. These findings aligns with

those reported by Varkey et al., among fishermen
population [7]. Implementing measures to reduce
deleterious habits, particularly tobacco use, among
construction workers can significantly enhance their oral
health outcomes. Scientific evidence consistently links
tobacco consumption to a heightened risk of oral health
issues, including periodontal diseases and oral cancers.
The cessation of tobacco use within this occupational
group may lead to marked improvements in their oral
health.

LIMITATIONS

This study is constrained by its cross-sectional design,
preventing the establishment of a temporal relationship
between lifestyle factors and oral health status. The
inherent limitation lies in the inability to discern the
causality or directionality of the observed associations.
To address this limitation and enhance the depth of
understanding, a longitudinal study focusing on the same
target group is required. A longitudinal approach would
provide a more comprehensive insight into the dynamic
interplay between lifestyle factors and oral health among
construction workers.

FURTHER SCOPE AND RECOMMENDATIONS

In contrast to several affluent nations, India lacks a
comprehensive national oral health service. Although
certain welfare schemes for construction workers in
states like Delhi and Assam, which focuses on general
healthcare, providing medical assistance for accidents
and reimbursement for major diseases, dental health
services are notably absent from these initiatives [33,
34]. Internationally, countries such as the UAE have
successfully implemented dental health screening
sessions through collaborations with dental clinics
and educational institutions [35]. Drawing inspiration
from these endeavours, India could benefit from
coordinated efforts involving dental professionals, local
manufacturing authorities, social and economic sectors,
and volunteer organizations.

Establishing routine oral health care services for
construction workers is imperative to provide essential
health education, preventive measures, and curative
dental treatments. These services should be tailored to
address the specific challenges faced by the workforce,
incorporating regular oral health education programs,
workshops, and accessible on-site dental clinics. Targeted
health promotion activities are essential, focusing
on tobacco and alcohol cessation among migrant
construction workers, aligning with an overarching
strategy for promoting their oral health. To further reduce
the incidence of caries and enhance their oral hygiene,
fluoride application programs, dental sealant initiatives,
and community-driven oral health campaigns should
be implemented. Additionally, providing affordable
and culturally sensitive interventions, such as access
to oral care products and peer support, contributes to a
comprehensive approach aimed at improving the oral
health and overall well-being of this diverse and vital
workforce.
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Cconclusions

This study revealed that the prevalence of dental caries
was found to be high, oral hygiene status was poor, and
high prevalence of deleterious habits such as tobacco was
found among migrant construction workers in Belagavi,
India. The current study emphasizes the necessity of
an intervention to raise awareness and offer dental
health education programs in order to improve the oral
health of construction workers. Individuals from lower
socioeconomic backgrounds desire genuine authority
over decisions prioritising prophylaxis, timely diagnosis
and adequate treatment delivery.
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Ssummary

Background. The increasing prevalence of obesity and over-
weight among health workers calls for an appraisal of their life-
style. This study assessed medical practitioners’ workhour feed-
ing and lifestyle practices and explored the relationship between
these practices and their body mass index (BMI).

Methods. The survey involved 321 medical practitioners selected
from 9 northern Nigeria hospitals in 2021. Data collected included
biodata, medication history, workhour feeding characteristics,
lifestyle behaviours, blood pressure, height, and weight measure-
ments. Data were analyzed using Epi info software (version 7).
Results. Most respondents were male (70.7%). Their mean age
was 38 * 7.4 years. During their last workhours, 84.1% had
lunch, and 46.4% took sugary drinks. Usually, 41.7% source their
lunch from the hospital canteen, and 18.7% patronize their can-
teen at least weekly. Most reported healthy behaviour towards
alcohol consumption (99.7%), fruit and vegetable consumption
(54.8%) and smoking (98.4%). However, only 22.4% were physi-

Introduction

Obesity and overweight have become a global public health
problem. In 2016, about 1.9 billion adults aged > 18 years
globally were at least overweight. Out of this, 650 million
were obese [1]. Unhealthy lifestyle behaviours, including
unhealthy diet, physical inactivity, smoking and alcohol
consumption are important modifiable factors responsible
for the development of non-communicable diseases
(NCDs), including obesity [2, 3]. In Nigeria, NCDs were
estimated to have caused 29% of the total mortalities in
2016, with cardiovascular diseases (11%), cancers (4%),
and diabetes (1%) being the top three causes [4]. The link
between lifestyle health behaviours and NCDs has been
demonstrated with individual lifestyle practices and the
collection of lifestyle practices (i.e., health behaviour
score) [3, 5].
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cally active. Their mean healthy behaviour score and BMI were
2.8 £0.7 and 26.1 + 4.6 kg/m?, respectively. The obesity and over-
weight rates were 18.4% and 37.7%, respectively. Their source of
lunch during workhours, age, sex, years of practice, employment
duration, marital status, job category, systolic blood pressure,
anti-hypertensive, and antidiabetic medication use were signifi-
cantly associated with mean BMI. However, only antihyperten-
sive medication use, being married, inadequate fruit/vegetable
consumption and workhour sugary drinks consumption predicted
obesity. The predictors of overweight/obese were years of practice
(< 10 y) and use of antihypertensive medications.

Conclusions. Obesity and overweight rates were high. Most were
physically inactive. Workhour sugary drink consumption pre-
dicted obesity. Effective workplace and community interventions
to improve practitioners’ lifestyle behaviour and curtail obesity
and overweight are needed.

Studies have shown that many healthcare industry
employees are overweight and obese; at least half
of healthcare workers in several studies are obese
or overweight [6-13]. This clearly endangers their
position as role models of healthy behaviour to their
patients. Also, physicians who exercise sufficiently
are more likely to counsel their patients on physical
activity and healthy diet [14, 15]. Unfortunately,
studies indicate that many healthcare professionals
are physically inactive, consume unhealthy foods
and drinks, and do not consume enough fruits and
vegetables, even during workhours [16-20]. The risk
factors for obesity in healthcare workers include older
age, gender, marital status, job category, black race,
and comorbidity [7, 9-11, 13]. Given the mentally
and physically demanding nature of the hospital-
based physician’s job, it is essential to provide healthy
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nutrition needed for optimal performance in the
workplace [21]. However, access to healthy workplace
nutrition can be challenging during workhours. Earlier
studies in the UK showed that National Health Service
(NHS) doctors had difficulty obtaining healthy nutrition
during workhours due to unsupportive employers,
unfavourable canteen opening times, lack of selection
and meal breaks [22]. Similar findings were also
reported among nurses [23, 24].

To our knowledge, no data exists on the feeding practices
of Nigerian medical doctors during workhours or the
association between their workhour feeding practices
and body mass index (BMI). Hence, we examined the
workhour feeding practices, healthy behaviour scores,
and the BMI of medical practitioners in Northern
Nigeria. We also assessed for any associations between
the workhour feeding practices, healthy lifestyle
practices and BMI. We hope the study provides
valuable baseline information for strategic planning
toward improving the health of medical practitioners
in the region.

Materials and methods

STUuDY DESIGN, SETTING, AND POPULATION

This multicentre survey was carried out in 2021
(September to December). It involved medical
practitioners of different specialties working in
selected federal tertiary hospitals in Northern Nigeria.
Northern Nigeria comprises three geopolitical zones:
the northcentral (with five states and the Federal Capital
Territory), northeast (6 states) and northwest (7 states).
Each state has at least one federal tertiary hospital. Nine
hospitals were selected for the study: Northcentral zone
(Jos University Teaching Hospital [JUTH] Jos, Federal
Medical Centre [FMC] Keffi, and FMC Lokoja);
Northeast zone (FMC Nguru, University of Maiduguri
Teaching Hospital [UMTH] Maiduguri and Abubakar
Tafawa Balewa University Teaching Hospital [ATBUTH]
Bauchi; and Northwest zone (Aminu Kano Teaching
Hospital [AKTH] Kano, Usmanu Dan Fodio University
Teaching Hospital [UDUTH] Sokoto, and FMC Birnin
Kudu).

ELIGIBILITY CRITERIA

Medical practitioners who had worked for at least six
months during the study period were included in the
study. Those who declined consent to participate were
excluded.

SAMPLE SIZE ESTIMATION

A sample size of 347 was calculated using Epi info
(version 7), considering a 95% confidence interval, an
empirical physician obesity rate of 50% (given the lack
of data in Nigeria), a finite population of 990 (estimated
number of practitioners available for selection in the nine
hospitals during the study period), and a non-response/
missing data rate of 20%.

SAMPLING TECHNIQUE

A multistage sampling technique was employed.
First, three states were selected from each of the three
geopolitical zones by balloting. Second, one federal
tertiary hospital was selected from each of the nine
selected states also by balloting. Finally, the principal
investigator sent the Google form link via WhatsApp
or email to the study site coordinators. Then, the site
coordinators sent the link to the WhatsApp platforms
of resident doctors and consultants association in their
hospital. Monthly reminders were sent until the study
was completed.

DATA COLLECTION

Following an extensive review of the literature, we
developed a semi-structured interviewer-administered
questionnaire in English. The questionnaire was
then pretested on 30 medical practitioners at Murtala
Mohammed Specialist Hospital in Kano (not selected
for the main study) for comprehensibility, reduction
of measurement error, and internal validity. It was
modified based on information obtained from the
pretest. For logistic reasons, the questionnaire was
deployed for online (Google form) interviews in eight
study sites and face-to-face interviews at one site.
Data collected were sociodemographic characteristics,
workhour feeding characteristics, medication history and
lifestyle behaviours, blood pressure and anthropometric
measurements. As a prerequisite, participants obtained
their heights (metres), and recent weights (kg) and blood
pressure (mmHg) following standard protocols before
completing the questionnaire. Recent measurements were
measurements taken not more than one week from the day
of filling the form. They were also instructed to fill out
the questionnaires only once. The online form required
all entries in the form before submission. Self-reported
blood pressures, heights, and weights were used because
the participants were tertiary hospital medical doctors,
and this strategy has been successfully used in other
studies [16, 19].

DEFINITION AND MEASUREMENT OF VARIABLES

1. Outcome variable: Body mass index (BMI);
Calculated by the investigator using the formula
(weight/height’[kg/m?]). Categorized into: Normal
weight (18.5-24.9), overweight (25.0-29.9), obesity
(= 30), and underweight (< 18.5) [25].

2. Independent variables: Sociodemographic charac-
teristics, medication history, blood pressure, healthy
lifestyle behaviours, and workhour feeding charac-
teristics.

3. Healthy behaviours: (a) Sufficient physical activity:
Engaging in moderate and vigorous physical
activities for 150 and 75 minutes the preceding week,
respectively. Weused the Physical Activity Assessment
Tool [26]. (b) Fruits and vegetable consumption:
Using the question, “In the last 7 days, how many
days did you eat fruits/vegetables?” Adequate,
if responses were “All times”, or “Most times”,
and inadequate, if responses were “Sometimes”,



“Rarely” or “None” [27]. (c¢) Alcohol consumption:
Using the question: “In the last 12 months, how
often did you drink alcohol?” 1t was described as
healthy behaviour if responses were “Sometimes”,
“Rarely’, or “None”, and unhealthy behaviour if
responses were ‘All times” or “Most times” [27].
(d) Current smoker (Unhealthy behaviour): currently
smoking or stopped smoking < 1 year before the
study; healthy behaviour: not a current smoker [28].
(e) Healthy behaviour scores: One point was awarded
for each healthy behaviour. The minimum score was
0 (no healthy behaviour), and the maximum was 4
(presence of all four healthy behaviours) [29].

4. Systolic blood pressure > 140 mmHg and or diastolic
blood pressure > 90 mmHg were considered
hypertension [30].

5. Workhour feeding practices: (a) Skipping breakfast:
Assessed using the question, “Do you take breakfast
at home on a typical workday?” A response of “Yes”
was a healthy practice, while “No” was an unhealthy
practice [31]. (b) Lunch meal: assessed using the
question, “What did you take for lunch during your last
workhours?” responses of “Full meal” or “Nothing
(skipped lunch)” were considered healthy practices,
while responses of “Snacks with sugary drinks” or
“Sugary drinks only” were considered unhealthy
practices [32]. (c) The usual source of lunch during
workhours: Responses were categorised into ‘“Hospital
canteens or Other sources” and “Home or Skips lunch”

ETHICAL APPROVAL

Ethical approvals were obtained from the Research
Ethics Committee of Aminu Kano Teaching Hospital,
Kano  (NHREC/28/01/2020/AKTH/EC/2798),  the
Health Research Ethics Committee of Federal Medical
Centre Birnin Kudu (FMC/HREC/APP/CLIN/001/187),
and Research Ethics Committee of Federal Medical
Centre Lokoja (FMCL/MED/115/Vol.11/484). The study
objectives were explained before seeking respondents’
consent to participate. The study protocol conformed
with all other principles of the Helsinki Declaration.

DATA ANALYSIS

Data from the online Google form entries were exported
to Microsoft Excel. Data received from one site were
entered manually. All data were analyzed using Epi Info
Version 7.2.4 (CDC, Atlanta, GA, USA). Categorical
variables were summarized in tables as frequencies and
percentages, while numerical variables were reported
as mean and standard deviation. Fisher’s exact test
was used to assess the association between categorical
variables. Normally distributed numerical variables were
compared using the Student’s t-test, while the Mann-
Whitney test was used to compare skewed numerical
data. The predictors of obesity and combined overweight
and obesity were determined using a multivariate
logistic regression analysis. The logistic regression
model included independent variables with a p-value
of < 0.1 in the bivariate analysis. Use of lipid-lowering
medication, and alcohol consumption were excluded
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because of their low cell frequency sizes. Skipping
breakfast, other healthy behaviours and behaviour scores
were considered a priori confounding variables and were
included in the final model. A p-value of < 0.05 was
considered significant.

Results

There were 249 online and 74 face-to-face respondents.
Two (face-to-face) respondents had insufficient data.
Therefore, 321 respondents were analyzed, representing
a 92.5% completion rate.

SOCIODEMOGRAPHIC, ANTHROPOMETRIC, AND
BLOOD PRESSURE CHARACTERISTICS

The respondents’ mean age was 38 + 7.4 (range: 23-
60) years. Most were male (n = 227, 70.7%), married
(256, 79.8%), and from the Northwest geopolitical zone
(169, 52.6%, comprising Kano [97, 30.2%], Birnin
Kudu [21, 6.5%], and Sokoto [51, 15.9%]). Other zones
included Northcentral (92, 28.7%), comprising Jos [2,
0.6%], Lokoja [74, 23.1%] and Keffi [16, 5.0%], and
the Northeast (60,18.7%, comprising Bauchi [30, 9.4%],
Maiduguri [21, 6.5%] and Nguru [9, 2.8%]) (Tab. D).
Most (181, 56.4%) had practiced for > 10 years since
graduation.

Their mean height and weight were 1.7 + 0.1 (range:
1.50-1.98) metres and 74.8 + 14.1 (range:43.0-130.0)
kg, respectively. Their mean BMI was 26.1 + 4.6 (range:
17.0-42.2) kg/m?. Also, 121 (37.7%) respondents were
overweight, while 59 (18.4%) were obese. Their mean
systolic and diastolic blood pressures were 118.5 + 10.2
(range: 90-150) and 76.3 = 8.0 (range: 50-100) mmHg,
respectively.

WORKHOUR FEEDING PRACTICES

About 136 (42.4%) respondents skipped breakfast on
a typical workday (Tab. II). Most (273, 85.1%) had no
official meal or break time in their hospital; 270 (84.1%)
respondents had lunch during their last workhours. About
46.4% (n = 149) of respondents snacked on carbonated
sugary drinks with or without cakes, meat pie, biscuits,
etc. during their last workhours. About 41.7% (n = 134)
usually got their lunch from their hospital canteen during
workhours. However, 46.7% (n = 150) had never or
rarely used their hospital canteen; 5% (16) used canteen
services daily, while 18.7%(n = 60) used the canteen at
least weekly. Although 226 (70.4%) respondents rated
the hospital canteen meals as healthy, 27.1% (n = 87) felt
otherwise. Reasons given for this position were under
the themes “Dirty canteen environment” 41.4% (36/87),
followed by “Poor quality/Not balanced/No variety/No
fruits” 33.3% (29/87).

HEALTHY LIFESTYLE BEHAVIOURS AND MEDICATION
HISTORY

Most respondents reported healthy behaviours regarding
alcohol consumption (320, 99.7%), smoking (316,
98.4%), and fruit and vegetable consumption (176,
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Tab. I. Sociodemographic characteristics and body mass index (BMI, kg/m?).

BMI BMI BMI BMI

Variables si”(‘;:;e Me‘("s”;)BM' <185 | 185249 | 250209 | >30 p®
n (%) n (%) n (%) n (%)

sex

Male 27(707) | 262@3* | 4018 | 89392 | 97@27) | 37(163) | 0.013*

Fernale 94 (29.3) 259 (5.3) 553 | 43458 | 24255 | 22(23.4)

Age, mean (SD) 381 (7.4)

<30 34(106) | 229GB8* | 40118 | 30688 | 9265 | 129 | 0001*

30-39 169(527) | 260045 | 44 | 75@45 | 60355 | 30(17.7)

40-49 88 (27.4) 27.0(4.7) 1700 | 293300 | 39443 | 19216)

> 50 30(9.3) 277 (3.9 00 8267 | 13433 | 9300

Geopolitical zone 0.306

Northcentral zone® 92 28.7) 26.447) 2022 | 37@02 | 31637 | 22239

Northeast zone® 60 (18.7) 257 (3.9) 00 28@67) | 25@17) | 7017

Northwest zones 169 (526) | 26.0(@7) 741 | 67396 | 65(385 | 30(17.8)

Specialty 0.773

Medical 211657 | 262@a) 504) | 84(398 | 83(393) | 39(185)

surgical 10343 | 25949 436 | 48436 | 38346 | 20(182)

Years of practice <0.001*

Median (IQR)™ 10 (5-15)

<10y 140 436) | 246@5° | 867 | 72614 | 46(329 | 14(100)

>10y 181664 | 27.3@2) 105 | 60332 | 75@14) | 4524.9)

Job category 0.052

Non-consultants 236(725) | 25646 | 8(G34) | 104441 | 88(373) | 36(152)

Consultants 85 (26.5) 27.443) 102 | 28329 | 33388 | 23271

Duration of current employment

Median (IQR)™ 5(2-9)

<5y 168(523) | 253@45° | 636 | 82488 | 58(345 | 22(131) | 0.033*

5y 15547.7) | 27.0(@5) 3020 | 50327 | 63@i2 | 37241

Current marital status 0.001*

Married? 262(816) | 265@7° | 934 | 96366 | 101386 | 56214

single 59 (18.4) 242 (32) 00 36610 | 20339 | 361

SBP (mean [SD1) mmHg 118.5 + 10.2

<140 3089600 | 260@5¢ | 929 | 130@22) | 116677 | 55(17.2) | 0.041*

> 140 13 @.0) 295 (4.5) 00 20154) | 5385 | 6@6.1)

DBP (mean [SDI) mmHg 76 =80

<% 204(916) | 26045) 827 | 125@25) | 110374 | 51(17.4) | 0279

> 90 27 8.4) 27.45.1) 137 | 7059 | 11407 | 8296

* Significant (p < 0.05); f Fisher’s exact test; t Student t-test; mw Mann-Witney test; 2 Jos University Teaching Hospital, Federal Medical Centre (FMC) Lokoja,
and FMC Keffi; ® Abubakar Tafawa Balewa University Teaching Hospital Bauchi, University of Maiduguri Teaching Hospital, FMC Nguru; ¢ Aminu Kano Teach-
ing Hospital, FMC Birnin Kudu, Uthman Dan Fodio University Teaching Hospital Sokoto; ¢ Married (n = 256), divorced, and widowed.

54.8%) (Tab. III). However, only 22.4% (n = 72) were
physically active. Their mean healthy behaviour score
was 2.8 £ 0.7 (range: 0-4). One respondent (0.3%) had 0
healthy behaviour score, and another one had 1 healthy
behaviour score; 121 (37.7%), 151 (47.1%), and 47
(14.6%) respondents had 2, 3 and 4 healthy behaviour
scores, respectively. Forty-six respondents (14.3%) were
using antihypertensive medications.

COMPARING WORKHOUR FEEDING PRACTICES AND
BODY MASS INDEX

Table IV shows that respondents who usually brought
lunch from home or skipped it had significantly higher
mean BMI than those who obtained lunch from the
hospital canteen or other sources (p < 0.05).

COMPARING SOCIODEMOGRAPHIC VARIABLES,
BLOOD PRESSURE AND BODY MASS INDEX

The mean BMI was higher in male (26.2 + 4.3 kg/
m?) than in female (25.9 + 5.3 kg/m?) respondents
(Tab. I). The combined overweight and obesity rates
were also higher in males (59%) than in females
(48.9%). Respondents’ mean BMI increased with age;
the > 50 years age group had the highest mean BMI
(27.7 £ 3.9 kg/m?). Similarly, a higher mean BMI was
observed among some respondents (i.e. those who had
practiced for > 10 years, who were consultants, who had
spent > 5 years in current employment, who were married
and who had a systolic blood pressure > 140mmHg) than
their corresponding counterparts. These findings were
statistically significant.

E76



Tab. 1l. Workhour feeding characteristics (n = 321).

Variables n (%)
Do you have breakfast at home on a typical workday?
Yes 185 (57.6)
No 136 (42.4)
How often do you take lunch during work hours?
Occasionally 230(71.7)
Always 34 (10.6)
Often 56 (17.4)
Never 1(0.3)
Do you have an official lunchtime in your hospital?

Yes 19 (5.9)
No 273 (85.1)
Don't know 29 (9.0

Usual source of lunch meal/snack during workhours

In-hospital canteen 134 (41.7)
Out-of-hospital canteen 73(22.7)
Home 73 (22.7)
Department meetings 23(7.2)
Hospital shops/Kiosks 8(2.5)
Skips lunch 4(1.3)
Both in- and out-of-hospital canteens 6(1.9)

What did you take for lunch during your last working
hours?

Full meal 121 (37.7)
ksaga(:%ﬁtg,nestlfary drinks and meat pie/cake/ 103 (32.1)
Sugary drinks only 46 (14.3)
Skipped lunch 51 (15.9)
Does your hospital have a canteen?

Yes 289 (90.0)
No 32 (10.0)
How often do you use your hospital canteen?

Daily 16 (5.0
2, 3, and > 3 times weekly 44(13.7)
Occasionally 111 (34.6)
Rarely 146 (45.5)
Never 4(1.2)

Do you think the food served by your hospital canteen
is healthy?

Yes 226 (70.4)

No 87 (27.1)

Neutral/Not applicable 8(2.5)

If your answer is No, why do you think it is unhealthy?
(n = 87)*

Dirty canteen environment 36 (41.4)
Poor quality/unbalanced diet/no variety/no fruits | 29 (33.3)
I had diarrhoea after a meal/found a dead insect
. 9(10.4)
in my food
Unprofessional handling of food/cooking at an

2 7 (8.1)
unknown place and bringing it here
Too spicy/oily/salty 6(6.9)
No provision for takeaway/small space 2(2.3)
No reason given 2(2.3)

* Some respondents gave more than one reason.
COMPARING LIFESTYLE BEHAVIOURS, MEDICATION
HISTORY AND BODY MASS INDEX

The respondents using antihypertensive, and antidiabetic
medications had higher mean BMI than those who were
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not (p < 0.05) (Tab. III). Although the respondents using
lipid-lowering medication had higher mean BMI than
those who were not, this association was not statistically
significant (p > 0.05). The individual healthy lifestyle
behaviours and healthy behaviour scores were not
significantly associated with BMI (p > 0.05).

PREDICTORS OF OBESITY AND OVERWEIGHT/
OBESITY

After adjusting for confounding factors, respondents
who were single (OR = 0.25, CI [0.07-0.96], p = 0.043),
refrained from sugary drinks during workhours
(OR = 0.45, CI [0.23-0.88], p = 0.018), and consumed
enough fruits and vegetables(OR = 0.21, CI [0.05-0.87],
p=0.031) were less likely to be obese compared to those
who were not (Tab. V). Those using antihypertensive
medications were 2.27 times more likely to be obese
compared to those who were not (OR = 2.27, CI [1.00-
5.11], p = 0.049). Using antihypertensive medication
increased the odds of overweight/obesity by 4.83 times
compared to those who were not (OR = 4.83, CI [0.12-
0.95], p=0.04). Also, practicing for < 10 years lowered
the odds of overweight/obesity compared to those who
had not (OR = 0.43, CI [0.19-0.96], p = 0.039).

Discussion

This study investigated the work hour feeding practices,
lifestyle practices and BMI of medical practitioners
in northern Nigeria. We found that despite evidence
linking skipping breakfast to obesity [31], 42% of
respondents skip breakfast on a typical workday. This
finding is lower than the 76.9% found among Ghanaian
health workers [20]. The higher proportion of nurses in
the Ghanaian study may explain this difference since
nurses usually resume duties earlier than doctors in
many settings. However, this finding indicates that some
respondents may require meals during work hours,
corroborating the 84% of respondents who had lunch
during their last work hours.

About 85% of respondents reported the absence of
breaks or mealtimes in their hospitals, which aligns
with a previous study [22]. This suggests that some
practitioners may need to leave their duty post at some
point during work hours to eat or drink. Further research
is required on how practitioners manage this challenge
that can possibly affect patient care.

Sadly, about 10% of respondents stated that their
hospital did not have a canteen. This could be hospitals
that outsourced their canteen services to private entities
within the hospital, while in others, canteen services
are outrightly unavailable. This finding indicates
limited access to food or drinks during work hours
in such settings, leading to employees patronizing
external food vendors with its potential negative health
implications [16].

Again, 18.7% of respondents used canteen services at
least once weekly, differing from the 70% of UK doctors
who used canteen services [22]. This difference could
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Tab. lll. Healthy lifestyle characteristics, medication history, and body mass index (BMI, kg/m?).

. Sample Mean t BMI BMI BMI BMI -
Variables BMI <185 | 185249 | 250299 | >30 P

n (%) n (%) n (%) N (%) n (%)

Healthy lifestyles
Healthy alcohol consumption 0.697
Yes 3201(99.7) - 9(2.8) 131 (40.9) 121 (37.8) 59 (18.4)
No 1(0.3) - 0(0) 1 (100) 0(0) 0 ()
Physically active 0.526
Yes 72 (22.4) 262 +4.3 101.4 27 (37.5) 32 (44.4) 12 (16.7)
No 249 (77.6) 26147 (3.2) 105 (42.2) 89 (35.7) 47 (18.9)
Eat enough fruits/vegetables 0.619
Yes 176 (54.8) 26145 5(2.8) 68 (38.6) 72 (40.9) 31(17.6)
No 145 (45.2) 26.0+4.7 4(2.8) 64 (44.4) 49 (33.8) 28 (19.3)
Not currently smoking 0.269
Yes 316 (98.4) 261 +£4.5 9.9 128 (40.5) 121 (38.3) 58 (18.3)
No 5(1.6) 245+ 8.0 0 4(80.0) 0 1(20.0)
Healthy behaviour score
Mean (SD) 2.8(0.7) 0.777
0-2 123 (38.3) 26.0x+4.7 3(2.4) 55 (44.7) 44 (35.8) 21 (17.1)
3-4 198 (61.7) 262 +45 6 (3.0 77 (38.9) 77 (38.9) 38(19.2)
Medication history
Antihypertensive medication use < 0.001*
No 275 (85.7) 25.6 + 4.5* 9(3.3) 126 (45.8) 96 (34.9) 44 (16.0)
Yes 46 (14.3) 288+4.2 0 6 (13.0) 25 (54.4) 15 (32.6)
Antidiabetic medication use 0.280
No 314 (97.8) 26.0 £ 4.6* 9(2.9 131 (41.7) 118 (37.6) 56 (17.8)
Yes 72.2) 286 +2.9 0O 1(14.2) 3(42.9) 3(42.9)
Lipid-lowering medication use 0.562
No 315 (98.1) 261 +4.6 9(2.9 131 (41.6) 118 (37.5) 57 (18.1)
Yes 6 (1.9 27.3+3.2 0 1(16.7) 3(50.0) 2 (33.3)

* Significant (p < 0.05); ** Fisher’s exact test; t Student t-test.

be due to barriers such as unfavourable canteen opening
times, absence of break time, lack of meal options [22],
high cost [19, 20], and perceived unhealthy meals
reported by 27% of our respondents. From the business
perspective, the low canteen utility may pose a challenge
in sustaining services.

Furthermore, 46% of respondents consumed sugary
drinks with or without snacks during their last work hours.
This percentage is higher than 21.7% reported among
healthcare workers in Saudi Arabia and 39.4% in Ghana,
but lower than the 55% reported in South Africa [18-20].
Healthcare workers often consume sugary drinks due to
their convenience (easy to consume while working),
widespread availability and the misconception that they
are healthy [20].

Almost all the respondents (99.7%) reported healthy
behaviours regarding alcohol consumption. This
proportion is higher than the 83.8% of Australian nurses
and midwives who did not engage in risky drinking, and
much higher than the 35% of healthcare professionals
in South Africa who rarely consume alcohol [16, 18].
The predominance of muslims in northern Nigeria
may explain this difference, as Islam prohibits the
consumption of alcoholic beverages.

Although the consumption of sufficient fruits and

vegetables has been associated with weight loss
and prevention of weight gain [33], only about half
(54.8%) of the respondents consumed sufficient fruits
and vegetables. This finding agrees with the 59%
of Saudi Arabian healthcare workers who usually
consume fruits and vegetables at home, but is higher
than the finding in South African healthcare workers
who frequently consumed fruits (23%) and vegetables
(27%) (18, 19].

The low prevalence of current smokers (1.6%) among
the respondents was similar to 1.95% obtained among
American doctors between 2010 and 2011 [34], but
lower than the rates among medical doctors in Riyad,
Saudi Arabia (10.4%) and Australian nurses and
midwives (10.3%) [16, 35]. Notably, our finding is
lower than the national pooled prevalence of 10.4% for
the general population [28]. While this finding could be
linked to respect for local cultural values, it also suggests
that most respondents would likely counsel their patients
who smoke to quit smoking [36].

Remarkably, only 22.4% of the respondents were
physically active, which is lower than the 40.4% obtained
among medical doctors in Kano, Nigeria and 46.6% of
Australian nurses and midwives [16, 17]. These findings
are less than the WHO target of 85% [37], suggesting the
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Tab. IV. Workhour feeding characteristics and body mass index (BMI, kg/m?).

! BMI BMI BMI -
Variables Mean BMI BMI < 18.5 185-24.9 | 250-29.9 > 30 p
Skip breakfast on a typical workday? 0.442
No 261 +43 4(2.2) 76 (41.1) 75 (40.5) 30(16.2)

Yes 26.1+5.0 5(3.7) 56 (41.2) 46 (33.8) 29 (21.3)

Have an official lunchtime in your hospital? 0.321
Yes 26.9+3.9 0 6 (31.6) 11 (57.9) 2 (10.5)

No 261 +4.7 9(3.3) 110 (40.3) | 101 (37.0) 53 (19.4)

Don't know 255+42 0 16 (55.2) 9(31.0) 4(13.8)

How often do you have lunch during 0.706
workhours?

Always/often 261 +4.5 212.2) 41 (45.6) 30 (33.3) 17 (18.9)
Occasional/never 261+4.9 7 (3.0 91(39.4) 91(39.4) 42 (18.2)

Usual source of lunch during workhours 0.640
Home/skipped lunch 27.0 +4.8* 1(1.3) 30(39.0) 29 (37.6) 17 (22.1)
Canteens/shops/meetings 25.8+4.5 8(3.3) 102 (41.8) 92 (37.7) 42 (17.2)

What did you have during your last 0074
workhours?

Sugary drinks 261 +51 5(3.3) 64 (43.0) 46 (30.9) 34 (22.8)

No sugary drinks? 261 +43 4(2.3) 68 (39.5) 75 (43.7) 25 (14.5)

Does your hospital have a canteen? 0.507
No 257 4.4 2(6.2) 15 (46.9) 10 (31.3) 5(15.6)

Yes 26.2 +4.6 72.4) 117 (40.5) | 111 (38.4) 54 (18.7)

How often do you use the hospital 0302
canteen?

Rarely/Never 265+4.6 42.7) 60 (40.0) 57 (38.0) 29 (19.3)
Occasionally 263 +4.5 302.7) 39 (35.1) 48 (43.2) 21 (18.9)

At least weekly*** 249+ 4.6 2(3.3) 33 (55.0) 16 (26.7) 9(15.0)
Perception about canteen meals 0.439
Healthy 259+4.4 6(2.6) 96 (42.5) 89 (39.4) 35 (15.5)
Unhealthy 26.5+5.0 3(3.5) 34 (39.1) 29 (33.3) 21 (24.1)

Neutral 27.7 +3.3 0 2(25.0 3(37.5) 3(37.5

* Significant; ** Fisher's exact test; 2 Full meal and skipped lunch; *** Daily, twice-, thrice- and more than thrice weekly.

need for appropriate interventions, given that sufficient
physical activity has numerous health benefits and
physically active doctors are more likely to counsel their
patients on physical activity [15].

Furthermore, the overweight and obesity rates
(37.7%/18.4%,) found in this study were high and were
similar to findings among healthcare workers in Benin
City, South-south Nigeria (31.7% /25.2%), Malaysia
(33.1%/21.1%), and Saudi Arabia (35%/16%), but were
lower than rates found in Lagos, Southwest Nigeria
(44.7%/27.3%), and Palestine (39.2%/) [6,10,11,13,19].
It differed slightly from a Ghanaian study, with 39.4%
overweight and no obesity [20]. Notably, our finding
was higher than a national overweight and obesity prev-
alence (27.6%/14.5%), a situation similarly recorded
in Malaysia but differed from that of Canadian health-
care workers, where their obesity prevalence (8%) was
lower than that of the general population [11, 38, 39].
Obesity impacts medical practitioners’ health and job
performance and has multiple etiological factors such
as genetics, lifestyle, environment, and certain disease
conditions. The high prevalence among the respondents
could be due to interplay factors such as disrupted sleep
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patterns with chronic work stress, skipping breakfast,
snacking on energy-dense, fatty and sugar-loaded foods,
prolonged sedentary work hours with insufficient physi-
cal activity, and having an averagely higher income, than
the general population [10, 31, 32, 40, 41].

In the bivariate analysis and consistent with previous
studies, increasing age and male gender were associated
with higher mean BMI [10, 42]. But interestingly, the
consultants in this study had a higher mean BMI than
the non-consultants. This finding could be because they
are usually older and earn higher incomes than the non-
consultants.

Another notable finding was that respondents who
usually brought Iunch from home or skipped lunch
had significantly higher mean BMI than those who got
Iunch from their hospital canteens or other sources. The
explanation for this association is unclear and requires
further investigation.

We found no significant association between the
individual healthy behaviours, the healthy behaviours
scores and mean BMI, although this is consistent with
other studies [6, 13]. However, after including as a priori
confounding variables in the final logistic regression
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Tab. V. Predictors of obesity and combined overweight and obesity among respondents.

! Obesi Overweight and obesit
Variables (BMI > 30 g/mz) (BMIgz 25 kg/m?) Y
OR (CD p-value OR (CN p-value
Age (=39Y) 1.11 (0.46-2.68) 0.816 1.19 (0.58-2.42) 0.635
Sex (female) 1.89 (0.92-3.91) 0.086 0.76 (0.43-1.34) 0.342
Marital status (single) 0.25 (0.07-0.96) 0.043* 0.64 (0.32-1.29) 0.211
Years of practice (< 10y) 0.39(0.14-1.10) 0.075 0.43 (0.19-0.96) 0.039*
Duration of current employment (=5 y) 0.59 (0.23-1.50) 0.270 0.62 (0.28-1.35) 0.227
Job categories (hon-consultants) 0.76 (0.35-1.66) 0.491 0.96 (0.48-1.93) 0.911
Skip breakfast on typical workday (Yes) 1.53 (0.78-3.01) 0.213 1.31(0.79-2.19) 0.298
What did you take during last workhours? (No sugary drinks)** | 0.45 (0.23-0.88) 0.018* 1.33(0.78-2.24) 0.293
Source of lunch (hospital canteens and other sources) 0.56 (0.27-1.16) 0121 0.92 (0.51-1.64) 0.764
Physically active (Yes) 0.58 (0.19-1.78) 0.340 1.54 (0.71-3.34) 0.279
Eat enough fruit/Vegetable (Yes) 0.21(0.05-0.87) 0.031* 1.81(0.62-5.23) 0.275
Not currently smoking (Yes) 0.33 (0.02-4.95) 0.421 4.70(0.46-47.77) 0191
Healthy behaviour score (> 3) 4.12(0.87-19.47) 0.074 0.54 (0.16-1.79) 0.313
Antihypertensive medication use (Yes) 2.27 (1.00-5.11) 0.049* 4.83 (1.89-12.33) 0.001*
Antidiabetic medication use (Yes) 413 (0.75-22.89) 0.105 3.41(0.37-31.43) 0.279
SBP (< 140 mmHg) 0.30 (0.08-1.09) 0.067 0.42 (0.08-2.12) 0.293

OR: Odds ratio; Cl: Confidence interval; * Bold: Significant (p < 0.05).** Full meal or skipped lunch.

model, we found that respondents who consumed
enough fruits and vegetables had lower odds of obesity
than those who did not, which is consistent with existing
evidence [33], but differed from the result of another
similar study [42].

Remarkably, refraining from workhour sugary drink
consumption also had lower odds of obesity compared to
those who had full meals or skipped lunch which aligns
with a previous study [32]. Sugary drinks are energy-
dense diets, and their habitual consumption has been
associated with obesity, suggesting the need for effective
educational interventions to discourage this habit and to
provide healthy alternatives.

Consistent with other studies, singlehood was associated
with decreased odds of obesity compared to being
married [9, 13]. It has been hypothesized that married
persons have better social support and regularly eat
energy-dense diets compared to those who are single
and are therefore prone to obesity [43]. In addition,
practitioners who were using anti-hypertensive
medications were two times and four times more
likely to be obese and overweight/obese, respectively.
These findings are consistent with another study where
having hypertension (elevated systolic blood pressure
as demonstrated in this study) increased the risk of
overweight and obesity [13].

Finally, practicing for < 10 years lowered the odds of
being overweight and obese, which is consistent with a
previous study [13], and could be due to younger age,
lower income, and fewer years of exposure to work-
related stress.

STRENGTHS AND LIMITATIONS

This study had a multicentre and regional design
with a probability sampling strategy. It provided
valuable data on the link between work hour sugary

drink consumption and obesity. However, it had
some limitations. The recruitment of practitioners
from federal tertiary hospitals limits generalization
to other types of hospitals. BMI calculations based
on self-reported weight and height may be inaccurate
in some cases. Its cross-sectional design precludes
the examination of temporal relationships between
variables. Also, comparison with similar studies with
a homogenous population of medical practitioners
was limited due to the paucity of such studies. Future
intervention studies are needed to fully understand the
effect of workhour feeding practices on obesity. Also,
research is required to investigate the relationship
between the lifestyle of practitioners in the region and
their counselling of patients on related issues.

conclusions

The obesity and overweight rates were high. Most
practitioners feed, and many snack on energy-dense
drinks and foods during workhours. Workhour
consumption of sugary drinks increased their risk of
obesity. Additionally, most practitioners are physically
inactive, and many do not consume enough fruits
and vegetables. Their overweight and obesity rates
exceeded those of the general population. Therefore,
stakeholders such as employers, medical unions, and the
government should urgently provide effective workplace
and community interventions that would encourage
behaviour change towards healthy lifestyles. These
interventions should include continuous nutritional
education, therapeutic programs, healthy meals, and
healthy alternatives to energy-dense food and drinks
during work hours. The identified predictors of obesity
and overweight should be considered when planning
these interventions.
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summary

Introduction. Falling is a serious problem for all ages. There are
several tests to assess balance. Mini-BESTest and brief-BESTest
are balance tests for which there are no normative values for Ira-
nian people. We aimed to provide the normative values of mini-
BESTest and brief-BESTest among healthy Iranian adults.
Methods. A cross-sectional study was designed. Three hundred
healthy adults (150 males and 150 females) in six age groups
(18-29, 30-39, 40-49, 50-59, 60-69, +70 years) completed the
tests using Persian mini-BESTest and brief-BESTest. Normative
values were calculated for age groups.

Introduction

Balance is the ability of the individual to control their
posture. The balance system is essential for daily
activities, maintaining posture, and moving in different
conditions [1]. Balance is a complex phenomenon
resulting from the interaction between skeletal,
neuromuscular, and sensory systems [2]. Problems in
sensory, cognitive, or motor systems can cause balance
deficits [1]. Balance deficits reduce physical function,
leading to falls, fall-related injuries, and activity
restriction [3].

Falling is a serious problem for all ages. In the United
States, about 42% of medically consulted injuries were
due to fall in 2010 [4], and one-third of fall injuries
occurred in various age groups [5]. Orthopedic injuries
like fractures, dislocations, sprains are the most common
fall-related injuries [5, 6]. The mortality rate increases
with age, and falling directly contributes to about 1800
deaths [7].

The annual cost of fall-related injuries is about 471$
per person in the United States and increases with age
from 238$ per person for the 18-24 years age group to
1186$ for the +75 years age group [5]. Hence, balance
assessment is important to detect dysfunctions and
determine the treatments’ effectiveness [3].

Timed Up & Go (TUG) test and Berg Balance Scale
(BBS) are the most commonly used tools to assess
balance. The TUG test is a functional balance test that
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Results. Normative values of mini-BESTest and brief- BESTest
decreased significantly with age (from 27 to 21.9 for mini-BEST-
est and from 22.9 to 15.4 for brief BESTest). There were no signifi-
cant differences between genders except for females in 30-39 and
40-49 years age groups which scored better on brief-BESTest and
mini-BESTest, respectively. Males had significantly scored better
in brief- BESTest in 60-69 and > 70 age groups.

Conclusions. The normative values of the mini-BESTest and
brief-BESTest provided for healthy Iranian adults can help clini-
cians when assessing subjects with balance dysfunction.

is sensitive and specific in identifying community-
dwelling adults at risk of fall [8] but cannot discriminate
between fallers and non-fallers in high functioning
elderly [9]. The BBS has excellent inter and intra-
rater reliability [10] but suffers from floor and ceiling
effects [11].

Balance Evaluation System Test (BESTest) developed
in 2009 consists of 36 items and six sections, including
biomechanical constraints, stability limits/vertically,
anticipatory postural adjustment, postural response,
sensory orientation, and stability in gait [12]. Hence,
BESTest can identify the system responsible for the
probable balance deficit, which can help direct the
treatment specifically on the patient’s problem [12]. A
recent study showed that the BESTest scores significantly
differ between fallers and non-fallers [13]. BESTest also
has excellent reliability [1, 14-17] and good to excellent
validity in different populations [12-15]. However,
the BESTest takes about 30 minutes to perform in the
clinical setting. Therefore, a shorter version of BESTest
appeared in 2010 called the mini-BESTest [18].
Mini-BESTest assesses the dynamic balance and
consists of 14 items of BESTest, which are more
practical and psychometrically useful [18]; however,
its total score has a good to excellent correlation with
BESTest total score and predicts 58.8% to 68% of the
variance in dynamic balance [18, 19]. The Mini-BESTest
takes about 10-15 minutes to perform, increasing its
feasibility [18]. The Mini-BESTest has higher sensitivity
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and specificity than BESTest in predicting people with a
history of falls [17]. It also has excellent test-retest and
inter-rater reliability [14, 19, 21, 22], good to excellent
correlation with the BBS in various populations [21-24],
and excellent responsiveness in patients with different
balance disorders [21, 25].

Although mini-BESTest could be administered in
a shorter duration, there was a need for a shorter
version of the test for use in the clinics. In addition,
the mini-BESTest only assesses the dynamic balance,
and biomechanical constraints and limits of stability/
vertically systems are not evaluated in mini-BESTest,
which is against the theoretical basis of BESTest. In
order to retain the theoretical basis of the BESTest,
the brief-BESTest developed, which is another shorter
version of BESTest.

Brief-BESTest contains six items that are representative
of each section of BESTest [26]. Brief-BESTest takes
less time to perform than mini-BESTest and has
excellent inter-rater reliability, even more reliable
than mini-BESTest and BESTest, and excellent test-
retest reliability [27]. Brief-BESTest has comparable
sensitivity and specificity to mini-BESTest and BESTest
in discriminating patients with a fall history [27];
however, it has a limited sensitivity to change [28]. Brief-
BESTest can discriminate fallers and non-fallers in the
elderly population; however, this ability diminishes in
younger populations [29].

Normative values of mini-BEST and brief-BESTest
can be used as reference range to help clinicians and
researchers to interpret tests results in people with
balance dysfunction. There are normative values of
BESTest, mini-BESTest, and brief- BESTest reported
for healthy Canadian adults aged > 50 years old [30];
however, there is no normative data for other age groups.
Moreover, in the previous study, a small sample size of
20 people in each age group was included [30]. The lack
of a larger study with a normal range for all age groups
makes it difficult to interpret the tests’ results restricting
the clinical utility of mini-BEST and brief-BESTest.
Therefore, the present study aimed to determine the
normative values of mini-BESTest and brief-BESTest
in healthy Iranian adults across age groups and genders.

Materials and methods

DESIGN

A cross-sectional study was designed. Data were
collected in ten months from August 2015 to June 2016
in Tehran. The ethics committee of the Tehran University
of medical sciences approved the study protocol (IR.
TUMS.REC.1394.1512).

Subjects

Healthy community-dwelling adults who were 18 years
of age and older were recruited from public places
such as mosques, universities, factories, parks, efc. The
purpose of the study was described to participants before
taking part in the study, and oral consent was obtained

from all participants. A sample size of at least 20 people
in each age group was reported in a previous study [30],
then we targeted a sample size of 300 subjects in six
age groups (18-29, 30-39, 40-49, 50-59, 60-69 and > 70)
with 25 men and 25 women in each age group.

The inclusion criteria were: 1) age > 18 years; 2) living
independently in the community; 3) ability to speak
and read Persian; 4) ability to follow commands; 5)
ability to walk 6 meters without any help; 6) giving
consent; 7) no history of faint, vertigo or dizziness or
current use of medications which can cause dizziness;
8) no past or current history of any medical condition
which can affect the balance including neurological
diseases such as Parkinson’s disease or multiple
sclerosis, musculoskeletal disorders such as arthritis,
and vestibular disorders.

Instruments

Mini-BESTest consists of 14 items scored from 0 to 2.
The total score is the sum of all item scores from 0 to
28 [18, 31]. Mini-BESTest is translated to Persian, and
its Persian version is reliable and valid for evaluating
balance among Iranian people [32, 33].

Brief- BESTest has six sections, each with one item.
The items ‘Stand on one leg’ and “Compensatory
step lateral’ are scored bilaterally. Each item is being
scored on a scale from 0 to 3. All eight items’ scores
are summed to obtain the total score ranging from 0 to
24 [26] (Tab. I). Persian version of Brief-BESTest is also
a reliable and valid tool for balance evaluation in Iranian
people [33, 34]. For both Mini-BESTest (www.bestest.
us) and Brief-BESTest, we used the Persian versions for
scoring and instructing the participants [33].

Procedure

Six raters participated and collected the data that
five of them were medical students, and one was a
physiotherapist. All raters underwent training using
the BESTest training DVD provided by Professor
Fay B. Horak under the supervision of SN, an expert,
experienced physiotherapist, and Professor. Under the
supervision of SN, raters practiced the tests procedure
and scoring until they reached an agreement on tests
performance and scoring.

We selected several public places such as universities
and mosques in Tehran and recruited the participants
from these places. In order to facilitate the participation
in the study, we prepared a room in each of these places,
which was separate from the working environment
and crowded environments, and performed the tests in
these rooms. After obtaining oral consent, participants’
demographic information such as age, gender, weight,
height, educational level, and the job was recorded. In
order to test the participants, one rater read the Persian
instruction of each item for the subject and asked the
subject to perform the items. Then, the rater scored each
item immediately after the subject’s performance. The
items ‘Hip/trunk lateral strength’ and ‘Functional reach
forward’ from brief-BESTest were first performed by the
subjects, and then, the mini-BESTest items were tested.
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Tab. 1. Sections and related items in Mini-BESTest and Brief-BESTest.

NORMATIVE VALUES OF TWO BALANCE TESTS

Test Section

Item

Anticipatory
(scores range from 0 to 6)

Sit to Stand”
Rise to toes”
Stand on one leg”

Reactive postural control
(scores range from 0 to 6)

Compensatory stepping correction- Forward”
Compensatory stepping correction- Backward®
Compensatory stepping correction- lateral®

Mini-BESTest

(scores range from 0 to28) | SENSOry orientation

(scores range from 0 to 6)

Stance (Feet together); eyes open, firm surface”
Stance (Feet together); eyes closed, foam surface”
Inline- eyes closed”

Dynamic gait
(scores range from 0 to 10)

Change in gait speed"

Walk with head turns- horizontal®
Walk with pivot turns”

Step over obstacles

Timed Up & Go with dual task”

Biomechanical constraints
(scores range from 0 to 3)

Hip/trunk lateral strength™

Stability limits (scores range from 0 to 3)

Functional reach forward™

adjustment

Brief BESTest (scores range from 0 to 6)

Transitions-anticipatory postural

Stand on one leg-left and right™

(scores range from 0O to 24) Reactive postural response

(scores range from 0 to 6)

Compensatory stepping-lateral, left and right™

Sensory orientation
(scores range from 0 to 3)

Stance with eyes closed, on foam surface™

Stability in gait
(scores range from 0 to 3)

Timed “Up & Go” test™

“Scores range from 0 to 2. " Scores range from 0 to 3. ™ These items are scored bilaterally, and scores range from 0 to 6.
Note: Total scores of Mini-BESTest and Brief-BESTest, and their sections scores are calculated by the sum of all related items’ scores.

Data Analysis

Descriptive statistics of mean and standard deviation
(SD) were calculated for continuous variables. The
Kolmogorov-Smirnov test was used to assess whether
the distribution of mini-BEST and brief-BESTest total
scores and their subscales’ scores are normal. Since these
variables were not distributed normally (p < 0.05), we
used the Kruskal-Wallis test to determine the differences
between age groups, and median and interquartile range
(IQR) were calculated for these variables. If there was
a significant difference between age groups, posthoc
analysis was performed to assess the differences between
groups. The Mann-Whitney U test was used to determine
whether there is a significant difference in mini-BESTest
and brief-BESTest total scores and their subscales’
scores between genders. SPSS software (version 16
for windows, SPSS inc, Chicago, Illinois) was used
for all analyses. We considered p < 0.05 as statistically
significant.

Results

Three hundred healthy adults with a mean age of 49.0
years (SD = 17.8) participated in this study. For each
age group, 50 subjects (25 males and 25 females) were
assessed. The demographic data of each age group are
shown in Table II.
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Participants’ scores decreased significantly across all
mini-BESTest total scores and all of its subscales’
scores (p < 0.05). Adults who were 70 years or older had
significantly lower scores than other age groups across
all subscales and the mini-BESTest total score (p < 0.05),
except in the sensory orientation subscale, in which there
was no significant difference between > 70 years age
group and other age groups. Also, there was no significant
difference between 2 70 years and 60-69 years age group
in the dynamic gait subscale (p = 1). Figure 1 shows the
age-related decline in the mini-BESTest score.

Males had significantly higher anticipatory subscale
scores than females in the 50-60 and 60-69 age groups
(p < 0.05). Also, 60-69 years participants had significantly
lower scores in this subscales than those who were 18-39
years (p < 0.05). Females had significantly higher scores
than males in reactive postural control subscales, except in
50-59 years (p = 0.494) and > 70 years (p = 0.093) groups.
Also, adults who were 18-29 years had significantly higher
scores than those who were 60-69 years (p = 0.026). In the
sensory orientation, males had significantly higher scores
than females in the 60-69 years age group (p = 0.039).
In contrast, in the dynamic gait subscale females had
significantly higher scores than males in the 40-49 years
group (p = 0.005). In the dynamic gait subscale, adults
who were 60-69 years had significantly lower scores than
younger adults (p < 0.05). Normative values of mini-
BESTest were not significantly different between males
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Tab. Il. Demographic data by age.

Age groups (year)

18-29 30-39 40-49 50-59 60-69 >70 Total

(n =50) (n =50) (n =50) (n =50) (n =50) (n =50) (n = 300)

Mean SD Mean SD Mean SD Mean SD Mean SsD Mean sD Mean sD
Age (year) 22.3 2.2 33.6 2.7 453 2.7 54.4 3.0 64.1 2.4 74.3 39 49.0 17.8
Weight (kg) | 66.9 13.6 711 14.8 711 12.4 72.4 12.8 73.0 111 68.9 11.7 70.5 12.8
Height (cm) | 169.9 9.7 168.3 8.4 166.9 8.7 166.4 9.7 165.3 8.3 166.0 9.0 1671 9.0
Body mass
index 23 31 25.0 46 25.4 37 26.1 3.6 26.7 37 24.9 3.6 25.2 39
(kg/m?)

SD: standard deviation.

and females across age groups except for the 40-49 age
group in which females had performed better (p = 0.022).
Also, adults who were 60-69 years had significantly lower
scores than those who were 18-49 years p < 0.05). Also,
those who were 18-29 years had significantly higher
scores than those who were 50-59 years (p = 0.001). There
was no other significant difference between age groups
and genders regarding the mini-BEST total score and its
subscales scores (p > 0.05) (Tab. III).

Mini-BESTest total score and all its subscale scores
based on participants’ occupations and educational levels
are shown in Table I'V. There were significant differences
between all educational groups in the anticipatory
subscale, with people with higher educational levels had
significantly higher scores. Also, people with a degree
higher than a diploma had higher scores in mini-BESTest,
reactive postural control, and dynamic gait subscale than
people with lower educational levels (p < 0.05). Also,
people with an educational degree of lower than diploma
had lower scores in the sensory orientation subscale than

people with higher educational degrees (p < 0.05). There
were also significant differences between occupations
across mini-BESTest total score and all its subscales’
scores (p < 0.05).

BRIEF-BESTEST

Brief-BESTest total scores and all its subscales decreased
significantly with age (p < 0.05). Participants who were
70 years or older had significantly lower scores than
other age groups in transitions—anticipatory postural
adjustment, reactive postural response, and stability in
gaitsubscales (p < 0.05). These participants also had lower
scores than participants who were younger than 60 years
in biomechanical constraints, stability limits subscales,
and the brief-BESTest total score (p < 0.05), with the
only exception, was in the stability limits subscale, in
which there was no significant difference between adults
who were 70 years or older and participants who were 40
to 49 years (p = 0.094). Figure 2 shows the age-related
decline in the brief-BESTest score.

Fig. 1. Mini-BESTest total scores across age groups. Middle thick line, median; bottom box, first quartile; upper box, third quartile; lower
whisker, minimum (excluding outliers and extremes); upper whisker, maximum (excluding outliers and extremes); circle, outlier; star, ex-
treme value. Numbers beside the stars and circles indicate the code of the subject.
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Tab. IV. Normative values of balance Mini-BESTest and Brief-BESTest based on occupation and educational level.

Educational level Occupation
Lower Higher
than Diploma than p-value Student Clerk Worker | Housewife Other p-value
diploma diploma

Anticipatory 5(2) 6 (1) 6 (0) <0.001 6 (0) 6 (0) 6 (1) 5(2) 6(1) | <0.001
Reactive
bostural control | 6@ 6(2) 6 (1) 0.008 6 (0) 6 (1) 6 (1) 6(2) 502 | <0001
sensory 6(0) 6 (0) 60 | <0001 60 600 | 60 60 60 0.023
orientation
Dynamic gait 8 (1) 9(1) 9 (1) <0001 | 10 | 9 | 9115 91 8(1) | <0001
Mini-BESTest 24375 | 264 272 | <0001 | 28 | 27 | 2625 25 (3) 25) | <0.001
Biomechanical 2(1) 2(1) 3(1) <0.001 3(0) 3(1) 2(1) 202 3(1) | <0.001
constraints
Stability limits 2(0) 2(1) 3(1) <0.001 3(1) 2(1) 2(1) 20) 201 | <0001
Transitions—
anticipatory
P ostural 4 (4) 6(2) 6 (1) <0.001 600 6025 602 4(4) 602 | <0001
adjustment
Reactive
postural 6(2) 6 (1) 6 (0) <0.001 6 (0) 6 (0) 6 (0) 6(2) 6 (1) 0.001
response
Sensory
S rientation 3(0) 3(0) 3(0) 0.006 3(0) 3(0) 3(0) 3(0) 3(0) 0.088
Stability in gait 3(1) 3(0) 3(0) <0.001 3(0) 3(0) 3(0) 3(1) 300 | <0001
Brief-BESTest 18(6) | 2245 | 23(3) | <0001 | 24 | 23 | 22025 | 1775 214 | <0001

Values are reported as median (IQR)

Males had significantly lower scores in the biomechanical
constraints subscale than females in the 30-39 years age
group (p < 0.001). Also, 60-69 years participants had
lower scores than those who were younger than 50 years
in this subscale (p < 0.05). Females who were 60 years or
older had lower scores than males in the stability limits
subscale than the males in the same age groups (p < 0.05).
Participants who were in the 18-29 years age group had
significantly higher scores than those in the 40-49 and 60-
69 years age group (p < 0.05), and participants who were
60-69 years had significantly lower scores than adults in
the 30-39 and 50-59 years age groups (p < 0.05). Males
who were 50 years or older had significantly higher
scores in the transitions-anticipatory postural adjustment
subscale than females in the same age group (p < 0.05).
In contrast, females had higher scores than males in the
18-29 age group (p = 0.01). For this subscale, adults who
were 60-69 years had significantly lower scores than those
who were 18-49 years (p < 0.05). Males had significantly
lower scores in the reactive postural response subscale
than females in the 30-39 years age group (p = 0.005),
but they had higher scores than females in the > 70 years
age group (p = 0.006). Females who were 60 years or
older had significantly lower scores in the stability in gait
subscale than males in the same age groups (p < 0.05).
In the 30-39 age group, females had performed better
than males on brief-BESTest (p = 0.005). Males had
instead performed better on brief- BESTest in 60-69
and > 70 age groups (p < 0.05). Brief-BESTest scores
were significantly lower in the adults who were 60 or
older than other age groups (p < 0.05). Also, those who
were 50-59 years had significantly lower scores than

participants who were 18-29 years (p = 0.05). There was
no other significant difference between age groups and
genders regarding the brief-BEST total score and its
subscales scores (p > 0.05).

Brief-BESTest total score and all its subscale scores
based on participants’ occupations and educational
level are shown in Table IV. There were significant
differences between people with different educational
levels in the brief-BESTest total score, biomechanical
constraints, and stability limits subscales, as people with
higher educational levels had higher scores (p < 0.05).
Also, People with the educational degree of lower than
diploma had lower scores in the transitions-anticipatory
postural adjustment, sensory orientation, and stability in
gait subscales than people with higher educational levels
(p < 0.05). People with an educational level of higher
than diploma had higher scores in the reactive postural
response subscale than people with lower educational
levels (p < 0.05). There were also significant differences
between occupations across brief-BESTest total score
and all its subscales’ scores (p < 0.05), except sensory
orientation subscale (p = 0.088).

Discussion

The present study provided the normative values of mini-
BESTest and brief-BEST test scores for healthy Iranian
adults. In addition, we found that the mini-BESTest and
brief-BEST test scores decreased as the age increased.
There were no significant differences between genders
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Fig. 2. Brief-BESTest total scores across age groups. Middle thick line, median; bottom box, first quartile; upper box, third quartile; lower
whisker, minimum (excluding outliers and extremes); upper whisker, maximum (excluding outliers and extremes); circle, outlier; star, ex-
treme value. Numbers beside the stars and circles indicate the code of the subject.
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on mini-BESTest and brief-BEST test scores except
that the young females performed better than young
males, and older males performed better than the older
females on brief- BESTest. As far as we know, this is
the first study that provided normative values for the
mini-BESTest and brief BEST test in the healthy Iranian
population.

Our study found that the ability of the participants to
maintain their balance decreased with increases in
age, which is in line with previous studies [30, 35-37].
The age-dependent decrease in balance performance
was especially apparent in participants who were 2 60
years old [36]. Decreases in balance with increased age
might be explained by age-related declines in various
sensory (vision, vestibular), neuromusculoskeletal and
somatosensory systems [38-44].

Normative values of mini-BESTest in 50-59, 60-69,
and +70 years age groups (median range from 23 to
26) were almost similar to those reported by O’Hoski
et al. (median range from 20 to 26). These findings
indicate the similarity in dynamic balance test of mini-
BESTest score regardless of nationality, Iranians or
Canadians. However, the normative values of brief-
BESTest in those age groups were lower for Iranian
compared to Canadians, and differences between the
two populations even increased with age. The possible
reason might be that the Iranians scored low value in the
biomechanical constraints and stability limits sections
of the brief- BESTest while those items are removed in
mini-BESTest. Differences in the height of the Iranian
and Canadian populations could be another reason for
differences in values scored on the brief- BESTest as the
height can affect the Functional Reach Test (FRT) value
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scored by subjects [45]. The FRT is used to assess the
stability limits of brief-BESTest; Canadians were taller
(mean 170 cm) than Iranians (166 cm) in age groups of >
50 years that can explain their better performance in the
section brief-BESTest (mean range 2.2-2.7 vs 2.0-2.4).
These differences between Iranians and Canadians could
also be attributable to the low measurement precision
at the individual level of the brief-BESTest, in which
individual items have a greater weight on the total score.
Iranians had lower scores in the transitions—anticipatory
postural adjustment section than Canadians. Both tests,
mini-BESTest, and brief-BESTest have included the
section transitions-anticipatory postural adjustment.
However, the transitions-anticipatory  postural
adjustment section is scored 2 out of the total 28 scores
in mini-BESTest compared to 6 scores out of the total
24 scores in brief-BESTest [30], which could contribute
to the lower value on the brief-BESTest in Iranians
compared to the Canadians.

The IQRs for brief-BESTest total score increased with
age among our sample in line with those reported
previously for Canadians [30]. Brief-BESTest items
are scored on a scale from O to 3. Subsequently, more
variability and thus higher IQR for total score may be
expected when using the brief-BESTest. The highest
IQRs were observed for age > 70 on the mini-BESTest
and brief-BESTest. The high variation observed in
older participants could be due to the differences in the
activity level [30] and age-related comorbidities [46]. In
this study, participants’ activity level and medical status
for possible comorbidities were not examined. Another
reason might be the ability of the mini-BESTest and
brief-BESTest to detect the variations in older adults.
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Nevertheless, the increased IQR with age using mini-
BESTest and brief- BESTest in older people needs
further examination.

Males performed better than females in older age groups.
However, younger females performed better than
younger males. One possible reason for better balance
ability in young females and older males might be their
higher level of physical activity. Further investigations
with both genders are needed to verify these findings.
We found a decline in all mini-BESTest subscales’
scores, except in sensory orientation subscales, in which
the median did not decrease across age groups. We found
a similar pattern in the brief-BESTest as the sensory
orientation subscale scores did not change dramatically
across age groups. This finding aligns with O’Hoski et
al.’s findings as there was no considerable change in the
sensory orientation subscale scores in the brief-BESTest
and BESTest, except in the 80-89 years age group, in
which there was a clinically significant decline in this
subscale’s score. Such finding, especially in the case
of brief-BESTest, may be due to using a foam with a
medium firmness to evaluate this subscale [12]. Studies
have shown that foams with lower firmness induce
greater postural sway than firm ones, and individuals’
performance in standing on foam with open or closed eyes
is an interaction between age and foam’s firmness [47].
Using a foam with low firmness may enhance the ability
of brief-BESTest and mini-BESTest to detect the age-
related changes in the sensory orientation subscale, and
future studies are needed in this regard.

We found the greatest age-related decline in
biomechanical constraints and transitions—anticipatory
postural adjustment subscales of brief-BESTest, which
is in line with O’Hoski et al.’s findings [30]. Hip strength
affects the hip/trunk lateral strength item, which has been
used to evaluate biomechanical constraints in the brief-
BESTest [12, 26]. Hip muscles strength decreases by
age, especially in females [48], which may be a reason
for such decline in older participants’ performance
of biomechanical constraints subscale. Therefore,
interventions and rehabilitation programs to increase the
hip muscles strength may be beneficial to improve the
postural balance in older adults. Such interventions also
positively affect the subjects’ performance in the one
leg stance test, which has been used for the evaluation
of  transitions—anticipatory  postural  adjustment
subscales [49]. Effects of programs that strengthen
the hip muscles on individuals’ performance in
biomechanical constraints and transitions—anticipatory
postural adjustment subscales suggest them as effective
interventions as they target two balance systems, which
shown greatest declines in older adults.

LIMITATIONS

We had several limitations for this study. First, our
results may not be applicable to other countries,
especially countries that are much different from Iran in
terms of lifestyle and health conditions, and there should
be more studies in other countries to obtain the exact
values of the tests for other countries. Second, we only

evaluated the healthy adults, and in the clinical setting,
patients, especially older adults, may have comorbidities
that may affect their balance, and these findings may
not be applicable to these patients. Therefore, there is a
need for future studies to evaluate the normative values
of mini-BESTest and brief-BESTest in patients with
comorbidities. Third, we only evaluated participants’
gender, and age as demographic characteristics, and
future studies evaluating the association between
normative values of these balance tests and other
variables such as job may increase the utility of these
tests.

Conclusions

In conclusion, this study provided the normative values
of mini-BESTest and brief-BESTest for healthy Iranian
adults in age decades. The values provided for mini-
BESTest and brief-BESTest can be used as reference
values when assessing balance in healthy adults and
subjects with balance dysfunctions.
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summary

Cancer is often wrongly considered to be a modern disease in
many popular medical venues. Cancers have been known to
humanity since ancient times. In fact, its antiquity can be iden-
tified through the application of palaeopathological methodolo-
gies. The present perspective demonstrates by means of a histori-
cal and palaeopathological analysis how oncological manifes-

Introduction

According to World Health Organization (WHO) statistics
cancer represents “the second leading cause of death
globally, accounting for an estimated 9.6 million deaths,
or 1 in 6 deaths, in 2018 [1]. Additionally, the WHO
identifies oncological manifestations in the lung, prostate
gland, colorectal intestine, stomach, and liver as the most
common types of cancer in males, whereas the breast,
colorectal, lung, neck and thyroid are the most affected
anatomical sites in females [1]. According to Siegel et al.
140,000 new cancer cases and 611,720 cancer deaths are
projected to occur in the United States” in 2024 [2].

Such figures demonstrate cancer prevalence and the
global impact it exerts on global health. For this reason,
medicine should not only examine cancer as a modern
phenomenon since a much broader perspective on it can
be gathered by studying its antiquity and evolutionary
trajectory. In addition, by not adopting such an approach,
it is also possible to avoid the risk of considering it —
the exclusive product of our contemporary societies and
lifestyles. A similar interpretative problem could happen
with other chronic diseases that are more prevalent
today than in the past. The discipline that allows
scientists to investigate the antiquity of diseases is
called palaeopathology (from Greek: waaauos = ancient,
aafos = suffering, disease, adyos = study, research).
Palaeopathology utilises both invasive and non-
invasive methodologies and techniques also adopted by
contemporary medicine (such as histology, radiology,
genetics) that offer a complete picture of the clinical
presentation of diseases in ancient populations, which
are still present in the modern world [3, 4].
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tations were present long before the emergence of anatomically
modern humans and addresses the epidemiological transition
from ancient times to the contemporary world. The final section of
the article examines breast cancer and its identification in ancient
human remains.

CANCER: FROM MYTHOLOGY TO MUMMY RESEARCH

With reference to oncologic pathology, the retrospective
diagnostic approach has made it possible to show
how wrong it was to perceive it as a relatively recent
disease and, almost exclusively, linked to contemporary
lifestyles and pollution. Before analysing this issue, it is
necessary, nevertheless, to recall some linguistic aspects
by offering a historical perspective, in order to remedy
the superficial and unconscious use of such terms as
“neoplasm”, “tumour” and “cancer”.

Neoplasia (from the Greek véos and 7aczoi) means a
new uncontrolled abnormal growth of tissue; tumour
(from the Latin “tumor”) originally meant as any
kind of tumefaction caused by a tumour process or
and inflammatory process, in the first meaning used
nowadays interchangeably with “neoplasm”); cancer
(in Latin “cancer”, in Greek xagxivos, literally meaning
“crab”) refers to malignant tumours, characterised by
high aggressiveness [5].

In Greek mythology the crab Kaexivos (Fig. 1) was sent
by goddess Hera to aid the Hydra of Lerna, a monster
representing the second labour to which Heracles had
been subjected, who was hated by Hera.

Although defeated in the fight, the crustacean was
rewarded by the goddess for his loyalty and was made
as a constellation, the fourth sign of the Zodiac [5].
This term was already used by the ancient physicians
Hippocrates (ca. 460-377 BC), Galen (AD 129-201) and
Paul of Aegina (7th century AD), who wondered about
the reason for such an identification between the word
“crab” and the pathology it indicated. They went so far
as to speculate either the similarity between the vascular
turgidity in a tumour-affected breast and the crab’s legs
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Fig. 1. Heracles attacked by the Crab and the Lernaean Hydra.
White-ground Attic lekythos, ca.500-475 BC (Wikipedia Com-
mons- Public domain).

or, metaphorically, the manner in which the disease
vigorously and remorselessly grips the body, just as a
crab does when it grabs its prey [6].

Hippocrates postulated an early scientific theory on
cancer, although previous civilisations may have already
developed their own theories on cancer by that time. He
assumed that this disease was correlated to an excess of
black bile. He believed that cancers, and more broadly
any disease, developed when the balance in the four
“body humours” (blood, phlegm, yellow bile, and black
bile) were in disharmony. For example, the dominance
of black bile correlated with the development of cancer.
Afterwards, a Greek physician who trained medicine
in Rome, Claudius Galen (AD 129-c. 216) further
developed and supported Hippocratic theory, proposing
that black bile caused incurable cancer, whereas yellow
bile caused curable cancer [7].

Hippocrates further argued and used the word carcinoma,
comparing the disease to a crab (kaexivos) that adheres to
its surroundings with its claws [8]. Also, the physician
Aulus Cornelius Celsus (25 BC-AD 50), later translated
this word and he used the term “cancer”, the Latin word
for “crab” and Galen described tumours using the Greek
term for swelling, “oncos” [9].

Again following WHO statistics, in the current Western
world, cardiovascular disease occupies the first
position among the causes of death from disease and
is followed by cancer, the number of deaths caused
by infectious diseases (especially pulmonary) having
greatly decreased nowadays, since they are largely

controlled through the administration of antibiotics or
even preventable by means of vaccination [10], although
a resurge in vaccine-preventable infections cannot be
ruled out due to the widespread social phenomenon of
vaccine hesitancy [11].
Until the end of the 19th century AD, cancer-related
deaths occupied the third position in mortality
prevalence. The recent surge of various types of cancer
can be interpreted in the light of a positive Darwinian
selection favouring this nosological category, which is
typically associated with the more mature ages of human
life [3], together with a higher diagnostic sensitivity
due to the advances of medicine and public prevention
campaigns. Increasing prevalence of cancer should not,
however, be considered as a disease of modernity.

According to science, cancer has been present for

hundreds of millions of years and seems to have emerged

in multicellular life forms. Even before the dinosaurs,
in Dinichthys (a placoderm, an extinct vertebrate like
modern fish that lived 340 mln years ago) a cavitation
was identified on the inner surface of the jaw, the

potential outcome of an oncological process [9].

Another ancient vertebrate, the fossil fish Phanerosteon

mirabile (ca. 300 mln years ago) was characterised by

the presence of an osteoma, while in the marine reptile

Mosasaurus (ca. 75-65 mln years ago) the first case

of a tumour, namely an osteoma, in a vertebra was

identified [12, 13]. Nonetheless, it is worth mentioning

Rotschild’s stance on the Mosasaurus osteoma, in that

the scientist was convinced that this was not an osteoma

but a non-neoplastic hamartoma [14].

How, therefore, can we answer the now long-standing

question Did cancer exist in antiquity? The answer can

only be an emphatic “yes” according to Faltas [15]. Such

a statement is corroborated by an impressive body of

evidence from different regions of the world and all time

periods [15].

Some of the earliest evidence of cancer is found among

fossilised bone tumours in human mummies in ancient

Egypt, and references to the same has been found in

ancient manuscripts.

Since the earliest civilisations, cancer has indeed been

present and recorded: let us take, for instance, the case of

Ancient Egypt where the evidence from literary sources

(including the Ebers Surgical Papyrus) already indicating

the existence of the pathology, has been since the 1970s

complemented by a robust body of novel information
stemming from the anthropological study of the mortal
remains of that ancient population.

According to the anthropologist Eugen Strouhal (1931-

2016), one of the founders of the field of palacopathology,

the previous discrepancy between historical data and

“field” evidence can be explained through the following

points:

* insufficient analysis and description of tumour cases
reported in the literature;

» prevalence of the description of cranial tumour
lesions related to the preference of old-school
anthropologists for the privileged study of the human
skull;
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e rarity, in past generations of scholars, of
palacopathological training that allows for the
detection of tumours on bone;

* necessity to begin the search for tumours as
early as the time of archaeological excavation in
necropolis [16]. Among the types of cancer found in
Ancient Egypt are numerous malignant conditions
that are well known by contemporary medical
research: osteosarcoma, multiple myeloma, osteolytic
metastatic carcinoma, mixed metastatic carcinoma,
multiple myeloma, nasopharyngeal carcinoma,
primary osteolytic tumours of the maxillary sinus,
and ovarian cystadenocarcinoma [16, 17].

In addition, it is relevant to underline how a major

limitation is constituted by the fact that many ancient

human remains are found skeletonised and only a

minimal part of them retains soft tissues at all: even if

embalmed or mummified, it does not always happen that
they preserve all their soft tissues, yet only part of them.

Among the benign tumoural forms, at the cranial level,

it has only recently been possible to demonstrate the

actual existence of frontal sinus osteoma in Ancient

Egypt, a condition previously only hypothesised on

the basis of an unreasoned observation by Strouhal,

of a mummy housed in the Musée d’Ethnographie de

Neuchatel (Switzerland) belonging to a male individual

who lived between 664 and 332 BC [18]. The same

condition was later confirmed in a more recent ancient

Egyptian skull [19]. This very pneumatised anatomical

district also represents the venue of the recent discovery

of another form of osteoma, osteoid osteoma, considered
to date not only very rare in that anatomical site but also
believed not to have existed in antiquity at all, in the
skull of an individual found in the Roman necropolis
of Pianotta di Calatabiano (Fiumefreddo, Catania)
radiocarbon dated to AD 418-536. In this case, due
to the poor state of preservation of the skeletal find, it
was opted for a verification of the radiological datum
using histology, which demonstrated the typical tissue
structure consisting of a central nest surrounded by an
area of bony sclerosis [20]. Another interesting case is
represented by the evidence of an osteochondroma in
distal podal phalanx from the prehistoric hypogeum

of Calaforno (Ragusa, Sicily), as demonstrated by a

combination of morphological and palaeoradiological

methods [21].

Additional evidence of other cancer types, which

combined presentations at the skeletal and soft tissue

levels, was extensively highlighted in mummified or

embalmed bodies by Nerlich and Bianucci [22].

Undoubtedly, the process of carcinogenesis, both

in ancient times and in our contemporary society, is

intricately interconnected with a combination of diverse
elements encompassing environmental, climatic, social,
and hereditary influences.

Historically, the most notable risk factors were linked

to the inhalation of polycyclic hydrocarbons emitted

from the fumes generated by the prevalent practice of
smoking food for cooking and preservation purposes.

Additionally, the presence of radon gas, a naturally
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occurring radioactive gas predominantly found in
caves and underground areas, further contributed to the
potential development of cancer [23].

Moreover, the contamination of crops by toxins
produced by plants and microorganisms served as
an additional source of risk [23]. Furthermore, the
damaging effects of ultraviolet radiation and specific
viruses, such as papillomavirus, in conjunction with an
individual’s genetic predisposition and the consumption
of certain medications, all played meaningful roles
within the intricate network of factors associated with
carcinogenesis [23].

BREAST CANCER IN ANTIQUITY:
WHAT IS THE EVIDENCE?

Regarding breast pathology, unfortunately, no definitive
data on mummies could be found to date due to the
poor preservation of mammary tissues in ancient
human remains. Speculations about the gynecomastia
of Egyptian pharaoh Tutankhamun (ca. 1341-1323 BC),
based only on the morphology of artistic depictions and
not on the biological data, can be dismissed in the words
of Harrison, who was able to study the famous mummy:
The distortionate expressionism of Egyptian art in the
XVIIIth Dynasty which was introduced by Akhenaten
and displayed in his own monuments to the most marked
degree, rubbed off on some, but not all, representations
of his descendants and the pharaohs Smenkhkare and
Tutankhamun [24].

In truth, gynaecomastia has only recently been
demonstrated in a mummy through the multidisciplinary
study of the body of the Finnish vicar Rungius (ca. AD
1560-1629) [25], while statuary examples from the
Hellenistic period have recently been offered [26]. A
further example of mammary pathology is the proposed
diagnosis of hyaline fibroadenoma in the mummy of
Mary of Aragon (AD 1503-1568) [27].

As for breast cancer, on the other hand, suggestive
descriptions are found in the Ancient Egyptian Edwin
Smith Papyrus (3000-2500 BC), while in Greece
Hippocrates and Galen theorised that the aetiology of the
disease resided in an excess of black bile, according to
the humoral theory of the time [7, 28]. Moreover, in some
recent studies based on the iconodiagnostic approach,
the presence of breast cancer has been hypothesised
in Renaissance works of art, including Michelangelo’s
masterpiece La Notte in the New Sacristy of the Church
of San Lorenzo in Florence [29] and Michele di Rodolfo
del Ghirlandaio’s work La Notte in Florence [30].
Additionally, Nerlich and colleagues [31], adopting
the same approach, reported a possible case of right
breast cancer in Rembrandt’s work Woman Sitting Half-
Dressed beside a Stove (AD 1658).

Despite sporadic remarks from secondary sources, there
remains a significant lack of thorough presentation of
palaeopathology in biological remains. Nevertheless,
the methodical examination of mummies presents an
opportunity to address this deficiency in the coming
years, offering invaluable knowledge about the well-
being and ailments of past civilisations.
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conclusions

To summarise, in order to effectively tackle the complex
and ever-evolving challenges faced in oncology and
modern medicine as a whole, it is crucial to engage in
a thorough and contemplative analysis. This analysis
should be enhanced by various branches of medicine,
specifically those with an archaeological focus, as they
can provide unparalleled insights into the historical
context and evolutionary factors that influence diseases.
By incorporating these multidisciplinary insights, we
can attain a holistic and profound comprehension of the
intricate nature of illnesses, ultimately leading to the
development of more efficient and effective approaches
for prevention, diagnosis, and treatment. Through this
comprehensive and collaborative approach, we can
strive towards improving the overall well-being and
health outcomes for individuals and communities alike.
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Summary

In recent years, diphtheria has re-emerged in areas with inad-
equate vaccination coverage, and Europe has not been spared
with several cases among migrants. Diphtheria is a poten-
tially fatal infection caused mainly by toxigenic strains of
Corynebacterium diphtheriae. Due to the high mortality rate,
especially among young children, the fight against diphtheria
is considered one of the first conquests of immunization. In the
history of medicine, there is a unique case of an unconventional

Notes on the history of active and
passive immunization

Ever since the advent of written evidence, it had always
been suspected that a person who had recovered from a
certain disease became immune to contracting it again.
Indeed, some 2,500 years ago, Thucydides (460 BC-404
or 399 BC; Fig. 1), in his description of an epidemic
that struck Athens, observed that "No one has ever been
affected a second time, or at least fatally" [1].

As early as the Middle Ages, this conviction prompted
attempts to elicit immunity to smallpox by inoculating
materials taken from the skin of affected patients into
healthy subjects, a procedure that was very risky.
However, towards the end of the 18th century, an English
doctor named Edward Jenner introduced a procedure
that was similar, but much safer (Fig. 2). In 1798, he
published an investigation into the causes and effects of
"Variolae vaccinae", a disease known as "cowpox", which
had been discovered in some counties of England. Jenner
described 23 cases of subjects whom he first vaccinated
with material taken from patients with cowpox and
subsequently contaminated with smallpox and observed
that these subjects did not contract smallpox (Fig. 2).
Immunity is the body's ability to resist or fight a
particular infection or toxin, i.e. to defend itself against
diseases caused by certain bacteria or viruses; it may
occur naturally (following exposure to bacteria or
viruses), or it may be elicited through vaccination.
Those who are vaccinated against a given disease do not

response to a diphtheria outbreak in which sled dogs were used
to overcome the supply difficulties of diphtheria antitoxin. The
mass media followed the medical response to the outbreak and
raised audience awareness of public health issues. The facts
of Nome, Alaska, in 1925 can serve as a catalyst to rethink
conventional responses to diphtheria outbreaks in low-income
countries today and promote mass media awareness of public
health importance.

usually contract that disease or else contract it only in a
mild form.

As immunization consists of the acquisition of a state of
immunity against a specific antigen, it helps the organism
to defend itself against diseases caused by certain
bacteria or viruses, enabling the subject to resist attack by
microorganisms that would otherwise cause an infectious
disease (this usually occurs through inoculation) [2].
When immunization results from the administration of a
vaccine, it is known as active immunization. By contrast,
when the process is activated through immunoglobulins,
we have passive immunization.

In the history of public health and the prevention of
serious diseases, vaccines have proved very effective,
improving people's health worldwide [3]. In countries
where vaccines are widely used, many diseases that were
once frequent and lethal (e.g. polio and diphtheria) [4]
have now become rarer or have been brought under
control [5]. Indeed, in the case of smallpox, vaccination
has enabled the disease to be eradicated.

Background and aims of the study

In recent years, diphtheria has reappeared in areas with
poor vaccination coverage. Renewed interest has been
raised after the outbreak in the Rohingya migrant camp
in Bangladesh in 2017 [6]. In addition, outbreaks have
been recorded on the African continent in the last two
years. Specifically, at least 13416 suspected cases and
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THE FIGHT AGAINST DIPHTERIA (ALASKA, 1925)

Fig. 1. Tucidide (@suxudidng, Thukydides) (Alimunte, 460 a.C. - Atene,
after 404 a.C., 0 399 a.C.) (Adapted by the authors. Public domain
— wikipedia commons).

Fig. 2. Jenner's discovery of the link between cowpox pus and
smallpox in humans helped him to create the smallpox vaccine.
(Adapted by the authors. Public domain - wikipedia commons).
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8576 confirmed cases of diphtheria have been registered
in Nigeria since May 9, 2022. People with confirmed
diphtheria were unvaccinated or partially vaccinated in
63-9% of cases. The main reason for this epidemic is
an historical gap in immunization coverage [7]. Europe
has not remained untouched. Indeed, between 2022 and
2023 an increase of reported diphtheria cases among
migrants in Europe has been recorded. Such disease was
correlated to a high volume of asylum seekers arriving by
small boats to England and among migrants in Germany
during 2022 [8, 9].

The aim of this work is to provide a comprehensive
narrative review about the diphtheria epidemic of Nome,
Alaska, in 1925. It will provide a new perspective on the
success of an unconventional approach to public health
emergencies in the history of medicine and may stimulate
reflection on the responses to diphtheria outbreaks faced
by low-income countries today. Scientific databases (e.g.
PubMed and Google Scholar) and historical records
have been reviewed.

Dogs in medicine

Throughout history, dogs have played significant roles in
medical practice, providing emotional support, therapy,
and even contributing to disease diagnosis and treatment.
The evolution of their involvement in medicine reflects
the deep connection between humans and animals, as
well as the recognition of their extraordinary sense of
smell and emotional sensitivity [10].

In medicine, dogs have been called "medical dogs",
serving various roles. They have been used to assist
people with visual impairments, to detect diseases such
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as cancer and epilepsy, to improve human mental and
physical health [11, 12].

In addition, some dogs are trained to alert their owners
in case of imminent emergencies and play an important
role in search and rescue, helping to locate people who
are lost or buried under rubble following natural disasters
or accidents [13, 10]. In summary, dogs' involvement
in medicine reflects their versatility, intelligence, and
ability to form deep bonds with humans. As further
discussed, their presence brought tangible benefits also
in the history of preventive medicine.

Notes on diphtheria and the history of its
antitoxin

Diphtheria is a potentially fatal infection caused mostly
by toxigenic strains of Corynebacterium diphtheriae.
The disease is usually an acute respiratory infection
characterized by the formation of a pseudomembrane in
the throat [14]. It spreads easily as the basic reproductive
number is 1.7-4.3 [15]. The progression of the respiratory
form typically involves prodromal symptoms leading to
membranous inflammation of the pharynx, tonsils, or
larynx within 2 days. If left untreated, death may occur
within 1-2 weeks due to asphyxia resulting from airway
obstruction. Toxic cardiomyopathy emerges 1-2 weeks
after the onset of respiratory symptoms in 10-25% of
patients and contributes to 20-25% of deaths in untreated
cases [15, 16].

Diphtheria can be fatal today, as it was at the beginning
of the 20th century. The case-fatality ratio for untreated,
non-vaccinates cases has been estimated at 29%, and it is
estimated to be still 5-10% if treated. Notably, children
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Fig. 3. Image representing the instruments used in the early 20th
century for intubation. Taken from the chapter on diphtheria of
Handbuch der inneren Medizin. Infektionskrankheiten (1911).
Imaged revisited by the authors from an hardcover copy of the
manual.

Abb. 83.
Intubations-Instrumentarium.

under 5 years old face a higher likelihood of death due to
symptomatic infection compared to adults over 20 years
old, with a relative risk [RR] of 1.5 [95% CrI, 1.4-1.6],
due to smaller airways [15, 17, 18].

As can be seen from the manuals of the time, diphtheria
was one of the main indications for endotracheal
intubation due to airway complications (Fig. 3) [19].
Moreover, systemic manifestations such as myocarditis
and neuropathy may also occur. These are due to the
diphtheria toxin, an exotoxin produced by the pathogen
that inhibits protein synthesis and causes cell death. Skin
infections are also possible [14]. Diphtheria toxin is the
major known virulence factor of C. diphtheriae; the
structural gene encoding diphtheria toxin (tox) is carried
in the genome of a family of corynebacteriophages.
The most virulent strains may carry two or three copies
of tox inserted into the genome. Even though tox is of
bacteriophage origin, the regulation of toxin production
is under bacterial control [14].

C. diphtheriae, a gram-positive bacterium, was one of
the first bacterial pathogens to be isolated and cultivated
in pure culture. The diphtheria exotoxin is also one of
the first toxins to be discovered 2.

As a matter of fact, Edwin Klebs (1834-1913) proved
that C. diphtheriae was the causative agent of diphtheria
in 1883. One year later, Friedrich August Johannes
Loeffler (1852-1915) postulated that the damage to the
internal organs was caused by a soluble toxin. By 1888,
Emile Roux (1853-1933) and Alexandre Yersin (1863-
1943) demonstrated that a potent exotoxin was the most
important virulence factor for the disease [21].

The control of diphtheria, which was one of the most
feared childhood infectious diseases, is considered
the first conquest of immunization [22]. Diphtheria
antitoxin (DAT) was developed after the demonstration
that the blood of diphtheria-immunized animals (mainly
horses) was effective in treating sick patients. After
the introduction of antitoxin in 1894, the decline in

the mortality rate accelerated to an average of over 10
percent per year, and a similar decline was observed
after the introduction of vaccination at the end of
1918 in the United States [23]. Interestingly, a recent
systematic review found that DAT can reduce mortality
by 76%. Thus, antibiotics must be paired with diphtheria
antitoxin to limit morbidity also in actual management
of the disease [15].

In the late decades of the 19th century, knowledge of
hygienic measures, such as isolation, for diphtheria cases
was poor. It was common practice to keep the patient in
quarantine for 30 days after the onset of symptoms. A
30-day isolation was also required for the re-admission
of children to school. Nevertheless, the topic was hardly
discussed, as stated in an original paper from Bristol,
Great Britain, 1898 [24].

The facts of Nome, Alaska, 1925

The frontier town of Nome in Alaska was settled after
the discovery of a gold mine in 1898. The village,
located near the Arctic Circle and the Yukon River, was
not served by the railroad, and was isolated from the
state's major cities during the long winters. In fact, there
was no train from Nenana (the local main city) to Nome
and horses were unsuitable due to the cold. In addition,
traveling by bicycle was too risky, as evidenced by some
original diaries of that time [25].

In January 1925, some children of the local Eskimo
population began to show symptoms that Curtis
Welch, the local doctor, soon recognized as diphtheria.
Specifically, he noted a fatal case of tonsillitis and soon
thereafter other upper respiratory illnesses in children
with pathognomonic membranes. Unfortunately, the
only DAT available, manufactured by Lilly’s, had
expired years earlier. Nevertheless, Welsh decided to use
a few thousand units of it [26].

He immediately recognized the need for more DAT, as
the Inuit, the indigenous people of Alaska, had little or no
immunity to the disease. The first patient was diagnosed
on January 11. He immediately notified the fact to
Mayor George Maynard and a temporary board of health
was set up. Welch continued to make recommendations,
which the board implemented, such as closing all public
buildings, restricting all public gatherings, restricting the
movement of children on all roads, and restricting the
movement of adults to official business [26]. From the
correspondence of Governor Scott C. Bone (Governor of
the Alaska Territory from 1921 to 1925), it is known that
expedited transportation of DAT from Nenana to Nome
was required beginning January 26, 1925 (Fig. 4).

The H.K. Mulford Co., Philadelphia, had the legal license
for the production of medical products such as diphtheria
antitoxin. The company was asked to manufacture and
ship DAT for the urgent demand in Alaska [27].

In the region of Nome temperatures frequently
dropped below -40 °C [28]. Prolonged exposure to
these temperatures may result in hypothermia, defined
as a body temperature of 35 °C or less. When body
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temperature falls below 32°C, depression of the
central nervous system and altered mental status are
reported [29]. In case of trauma, mortality increases also
because a low body temperature interferes with clotting,

impairing platelet adhesion and enzymatic coagulative
function, worsening ongoing bleeding [30]. Moreover,
prolonged exposure to subfreezing temperatures, can
cause tissue ischemia and necrosis through an immediate

Fig. 5. Celebrated sled dog Balto with Gunnar Kaasen, the Nor-
wegian immigrant musher that finally and successfully delivered
diphtheria antitoxin to Nome, Alaska in 1925 (Pictures of Public
domain - wikipedia commons).

E101

Fig. 6. Leonhard Seppala posing with six of his sled dogs, the first
from left to right is the heroic Togo (Pictures of Public domain -
wikipedia commons).
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cold-induced cell death or after the reperfusion-related
inflammatory process [30, 31]. These injuries include
the loss of fingers or part of the limbs [32, 33].

The transportation of DAT from Nenana — where the
last train station was available — under such extreme
environmental conditions required an unconventional
method. At such an extreme point in the history of
medicine and humanity, dogs were asked to help
humans where advances in technology felt short.
Indeed, Governor Bone made the decision to deploy a
relay of several sled dog teams for the cross-country
run. The dog sled trek was not scheduled to begin until
January 27, when the train full of DAT units arrived in
Nenana. In the end twenty riders and dog teams took
part in the voyage. The two most notable teams (Figs. 5,
6) were: Leonhard Seppala (1877-1967) with his lead
dog Togo, a Siberian Husky (1913-1929), and Gunnar
Kaasen (1882-1960) with his famous lead dog Balto
(1919-1933). From January 27 to February 2, the teams
covered 674 miles (1085 kilometers) bringing DAT units
from Nenana to Nome [27].

Balto in medical mass media and science

Since the success of the DAT runin 1925, commemorative
events and memorials have been organized in its honor.
The famous statues of Balto and Togo, which can be
seen every day in Manhattan's Central Park and Seward
Park, show the importance of this collaboration between
humans and non-humans in the history of science. In
addition, at least 5 films commemorate the history of
these sled dogs [34].

Both science and fiction love this unique experience.
In fact, in 2023, Moon KL and colleagues published
an article in the journal Science entitled: "Comparative
genomics of Balto, a famous historic dog, captures
lost diversity of 1920s sled dogs” [35]. Thanks to this
unconventional approach to preventive medicine, the
diphtheria vaccination and the DAT have been known
worldwide since 1925.

conclusions

The history of vaccinology has been considered as the
chronicle of medical contributions of vaccinologists and
public health practitioners coupled with unconventional
methods such as human-animal cooperation [27].
The steady supply of diphtheria treatment, including
diphtheria antitoxin, to achieve the best -clinical
outcomes of high-risk patients was a priority in 1925
as it is in 2024; as recently emphasized [7]. As well
described in the recent diphtheria epidemic in Nigeria,
the main causes of the outbreak were low vaccination
coverage, inadequate availability of drugs, an inefficient
cold chain system and cultural barriers combined with
environmental factors [36]. Interestingly, in 1925
Alaskans natives believed the disease was caused by
an angry supernatural spirit; depicting how cultural

beliefs impact health practice acceptance in the present
and in the past [37]. It is our opinion that rethinking
unconventional approaches to DAT and antibiotics
delivery could shape the ongoing diphtheria epidemics
in developing countries. Unconventional methods could
be hypothesized also to reduce vaccination hesitancy of
local populations.

Moreover, as the paper indicates, the facts of Nome
were discussed daily by the American public and later
left their mark on popular culture. The mass media,
then as now, had a major impact on curbing the spread
of infectious diseases by raising public awareness
and limiting the occurrence of future outbreaks in the
years to come [38]. Newspapers and radio that time as
modern mass media now follow vaccination campaigns
in high-income countries with interest and enthusiasm.
Nevertheless, there is a media gap in some parts of the
world that are heavily affected by infectious diseases.
We believe that the lessons learned from the 1925 No-
me outbreak should both enhance the dissemination of
epidemic-related information and promote unconven-
tional approaches to managing and mitigating the ongo-
ing diphtheria epidemics in developing countries. Nev-
ertheless, vaccination must be strengthened worldwide
as the most important prevention goal to avoid extreme
remedies such as the one of Nome. As a matter of fact,
vaccination is able to mitigate epidemic and pandemic
respiratory diseases such as influenza; still related to
respiratory and cardiovascular mortality also in people
under 65 years [39].
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Ssummary

In the spring of 1964, polio vaccination with the oral vaccine
developed by Albert Sabin began in Italy. Polio was feared in the
world and in Italy. Thus, between 1957 and the beginning of 1958,
Italian children began receiving the “Salk vaccine”, though the
results were not particularly convincing. In July 1960, the inter-
national scientific community was able to verify the data from
the mass testing of the Sabin vaccine. It became clear that the
OPYV, could prevent the virus from multiplying, thereby providing
greater protection and determining the eradication of the disease.
In 1960 over 70 million people in the USSR alone had already
received the oral vaccine and mass vaccination in the USA would
start in March 1961. However, in Italy there was no similar initia-
tive; only later the new vaccine was accepted but was not made
compulsory at the beginning. As a result of the commission’s

Background

In the spring of 1964, polio vaccination with the oral
vaccine developed by Albert Sabin began in

Italy. Sabin’s name became known to Italians on the
occasion of the 3rd International Polio Conference, which
was held in Rome in September 1954. At the Conference,
two speakers aroused keen public interest: the American
bacteriologist, Jonas Edward Salk (1914-1995),
professor of virology at the University of Pittsburgh,
who presented his Studies on non-infectious vaccines
in poliomyelitis, and a Polish naturalized American
professor, Albert Bruce Sabin (1906-1993), director
of the Children’s Hospital Research Foundation of the
University of Cincinnati, who discussed non-virulent
viruses for immunization against poliomyelitis [1, 2]
(Fig. 1).

In the same year, John Franklin Enders, Thomas Huckle
Weller and Frederick Chapman Robbins were awarded
the Nobel Prize for Physiology and Medicine “For their
discovery of the ability of poliomyelitis viruses to grow
in cultures of various types of tissue” [3]. Indeed, at the
end of the 1940s, the research group directed by Enders
succeeded in cultivating the polio virus in large quantities
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report, registration of the “Polioral” vaccine, was authorized in
September 1962 but the sale of the vaccine was not authorized
until November 1963. At the beginning of 1964, the production of
“Polioral” started and the product was marketed and on the 1 st
of March 1964, anti-polio vaccination with the “Sabin anti-polio
vaccine” also began in Italy.

This manuscript focuses on a crucial issue about a historical
delay for public health and it points out as the preparation and
diffusion of the Sabin polio vaccine demonstrates that decisions
regarding health treatments, and specifically vaccination cam-
paigns, must be based exclusively on the results of clinical studies
and on independent evaluation by the scientific community. This
process ensures trust in vaccines, adequate protection of public
health andcitizens’ well-being.

Fig. 1. Albert Sabin examining a control preparation of his vac-
cine at the Sclavo Institute (Photo: University Museum System of
Siena - SIMUS).
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in the laboratory, thereby laying the foundations for the
development of future vaccines. Over the next few years,
several researchers carried out various studies aimed at
producing a vaccine against polio. An apparently rare
clinical condition that occurred only sporadically before
the end of the 19th century, the disease spread globally
after the beginning of the 20th century. “At its height,
from 1950-1954, poliomyelitis resulted in the paralysis
of some 22,000 U.S. citizens each year, equivalent to an
average annual rate of 14.6 per 100,000. Many thousands
were left permanently disabled by the disease, while
many others suffocated as a consequence of respiratory
paralysis” [4].

The American writer Philip Roth (1933-2018), in his
novel Nemesis, described the public anxiety at the time:
“People are up in arms. People are terrified. Everybody
is frightened for their children” [5].

Given the growing number of cases and the public’s
rampant fear, virologists claimed that a vaccine was the
only hope. Building on the results obtained by Enders,
Jonas Salk developed his Inactive Vaccine (IPV) against
polio at the beginning of the 1950s. Based on a virus
that had been killed with formaldehyde, this vaccine was
injected intramuscularly and favored the appearance of
antibodies, thereby eliciting immunity to the disease. In
1952, Salk had already administered his vaccine to 43
children. Meanwhile, in 1953, the United States suffered
its largest polio epidemic, with 58,000 cases and 3,100
deaths. Despite fears and doubts regarding the vaccine,
awareness that it was needed was steadily growing.

On April 26, 1954, the first large blind clinical trial
ever performed began, which involved nearly 2 million
children. It took a year to complete the analysis of the
results, and on April 12, 1955, Salk’s inactivated vaccine
(IPV) was declared to be effective. The fight against
polio had apparently been won [6].

In the last days of April 1955, however, just two
weeks after distribution of the vaccine had started, a
serious accident occurred. Two batches of the vaccine
produced in the laboratories of “Cutter” (a Berkeley
pharmaceutical company) contained residues of live
poliovirus: 192 cases of paralytic polio occurred among
vaccinated children and their family members, and 11
people died [7].

The incident prompted the government to suspend the
vaccination program and to revise federal requirements
for vaccine production. Above all, it generated profound
public mistrust of vaccines and led to the suspension of
studies on the development of new vaccines [8, 9].
Meanwhile, at the University of Cincinnati, Albert Sabin
was also working on a vaccine. However, he adopted a
completely different approach; he prepared a vaccine from
a live attenuated virus obtained through various passages
of the virus in culture so that it lost its pathogenicity. This
was the beginning of the Oral Polio Vaccine (OPV).
Commercial interests in the United States, however, led
to a sort of boycott of the OPV, and Sabin was forced
to carry out his large-scale testing in the Soviet Union.
From 1959 to 1961, millions of children were vaccinated
with his vaccine, 77 million in the USSR alone. These

first vaccinations yielded gratifying results. Nevertheless,
despite these good results, the National Foundation for
Infantile Paralysis preferred to continue its prevention
campaigns with Salk’s preparation, which had been
perfected [10]. Only in 1960, thanks to an important
endorsement by the WHO, there was a trial of the “Sabin
vaccine” undertaken in the United States. This ushered in
a new era of the polio vaccine, and the USA definitively
replaced Salk’s vaccine with Sabin’s. Sabin’s vaccine
was cheap to produce and very easy to administer on a
sugar lump to children. The method of administration of
the Sabin vaccine inspired the popular song, written by
the Sherman brothers, in the film “Mary Poppins”, the
refrain of which states: “Just a spoonful of sugar helps the
medicine go down in a most delightful way” [11].

Poliomyelitis in Italy: a tragic delay
in the acceptance of Sabin’s vaccine

Polio was also feared in Italy, where between 4,000 and
8,000 cases occurred every year. Thus, between 1957 and
the beginning of 1958, Italian children began receiving
the “Salk vaccine”, however the results were not
particularly convincing. In the same period, during the
International Conference on Polio held in Copenhagen
in July 1960, the international scientific community
was able to verify the data from the mass testing of the
Sabin vaccine. It became clear that the OPV, which acted
directly at the intestinal level, where the first infection
occurs, could prevent the virus from multiplying,
thereby providing greater protection and determining
the eradication of the disease. Almost a year earlier,
on the 4th of September 1959, Sabin himself had held
a conference in Milan entitled “Present status of field
trials with an oral, live attenuated Poliovirus Vaccine”,
during which he had explicitly stated: “In none of the
preliminary studies, involving several thousand children
and adults, was there any evidence that multiplication of
the vaccine strains in susceptible persons was associated
with any distinct illness” [12].

A few months later, at the Institute of Health in Rome,
Sabin presented a report entitled: “Results of mass
vaccination with a live polio vaccine in various parts of
the world”; in which he fully confirmed the positive data
obtained. He added that in 1960 over 70 million people
only in the USSR had already received the oral vaccine. He
also announced that mass vaccination in the USA would
start in March 1961. But in Italy, by contrast, nothing
changed. The Minister of Health at the time, Camillo
Giardina (1907-1985), by speaking in October 1960 in
Rome at the International Congress of Pediatrics publicly
stated that, as the sole person responsible for safeguarding
public health, he would not allow Italian children to be
used as guinea pigs in experiments aimed at authorizing
the Sabin vaccine, which was still in the experimental
phase. Thus, the vaccine was not registered in Italy, nor
was its manufacture authorized for export purposes.

A few months later, on May 17, 1961, the newspaper
“L’ Avanti!” announced that a Polish- American scientist,
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Albert Sabin, had eradicated polio in the USA, the
USSR and some Eastern and European countries, while
in Italy thousands of children continued to die owing
to the use of an inefficacious vaccine. The front-page
headline caused a political and social storm, and Italians
were divided between those in favor and those against
the Sabin vaccine. Those who were against the Sabin
vaccine went so far as to claim that the viruses used in
the Sabin vaccine, even though attenuated, immunized
the recipient, but could prove dangerous for the rest of
humanity. That is, the vaccine became a sort of “virus-
laden bomb”: a spreader of disease.

The only option therefore was to vaccinate the entire
Italian population in a very short time. In fact, Sabin’s
vaccine induced extraordinary immunity. The attenuated
virus replicated in the same way as the original virus;
however, owing to the modifications made in the
laboratory, it lost its ability to reach the central nervous
system. Unfortunately, in one case out of 750,000,
the attenuated virus “retro-mutated” as it replicated,
returning to its original form. In this way, it recovered
its ability to reach the central nervous system causing
poliomyelitis, that was very similar to the disease
caused by the “true” virus, especially in subjects with
a diminished capacity to produce antibodies. For this
reason, once the emergency phase of the epidemic had
passed, vaccination campaigns went back to using the
Salk vaccine, which, being prepared from an inactivated
virus, was unable to replicate and could not therefore
give rise to a retro-mutation [13, 14].

Therisk was thatyears of research mightbe nullified because
of an untrue and unverifiable statement. Fortunately, this
did not happen, and the vaccination campaign continued.
However, while the rest of the Western nations were
moving towards replacing the Salk vaccine with the Sabin
vaccine, Italy was still lagging behind. Only in December
1963, with the first Moro Government and Minister of
Health Giacomo Mancini (1916-2002), vaccination with
the Sabin vaccine began in Italy.

Given the need to proceed quickly, the Council of State
authorized private negotiations to identify the company
that would produce the vaccine. The choice fell upon the
Tuscan Serotherapy and Vaccinogenic Institute, which
had been founded 60 years earlier in Siena by Achille
Sclavo (1861-1930) [15, 16], and which offered the most
competitive price nationally and internationally.

The close relationship between Albert
Sabin and Sclavo's Serotherapy
and Vaccinogenic Institute

On inviting Sabin to a conference in Milan in 1959,
Augusto Giovanardi (1904-2006), professor of Hygiene
and Bacteriology and director of the Institute of Hygiene
and of the Institute of Virology of the University of
Milan, mentioned a small but important Italian producer
of vaccines; this was the Serotherapy and Vaccinogenic
Institute of Siena, which Achille Sclavo had founded in
1904 [17].

THE HISTORY OF POLIO VACCINATION “SABIN’S OPV” IN ITALY

Fig. 2 Albert Sabin in a meeting with the managers of the Sclavo
Institute in the early 1960s (Photo: University Museum System of
Siena - SIMUS).

It should be remembered that Giovanardi’s teacher, the
hygienist Donato Ottolenghi, had been one of Sclavo’s
students, and Giovanardi himself had taught hygiene
from 1938 to 1942 at the University of Siena, occupying
the very chair that had been held by Achille Sclavo. He
therefore knew very well the potential of the Sienese
Institute of which he was a consultant.

Sabin visited the Sienese Institute several times and
appreciated the high technical level achieved by the
company and the constant updates implemented to
create a product that complied with the regulations of
the time (Fig. 2). He therefore chose the Institute to
produce his vaccine and sent 50 ml of each of his three
original strains to the Sclavo Institute for free, to enable
the vaccine to be produced in Italy as soon as possible.
However, Minister Giardina remained wary of the Sabin
vaccine and, in the newspaper “Corriere della Sera”,
reiterated the statement he had made a few months
earlier: “The Minister of Health will never allow new
medicines to be tested on the Italian population unless
it has been confirmed with certainty that these drugs are
not harmful” [18].

Nevertheless, work at the Sclavo Institute continued.
The Minister then sent two inspectors to the Institute,
who sequestered the batches of vaccine that had already
been made, and ordered that production had to be
suspended. The following months were very difficult for
the Institute, which had invested a substantial amount of
money. Meanwhile, the public was gradually becoming
convinced of the efficacy of the Sabin vaccine, which
was now also being used successfully in the USA.

The new Minister of Health, Angelo Raffaele Jervolino
(1890-1985), set up a parliamentary commission to
report to the Superior Council of Health on Sabin’s
vaccine. The new vaccine was accepted but was not made
compulsory. As the vaccine contained live attenuated
viruses, the commission also recommended to extend the
treatment to all members of the vaccinee’s family, who
were most directly at risk of contagion by the vaccine
virus [19]. As a result of the commission’s report,
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registration of the ‘“Polioral” vaccine, as requested by
the Sclavo Serotherapy and Vaccinogenic Institute, was
authorized in September 1962 [20]. However, sale of the
vaccine was not authorized until November 1963.

The Sclavo Institute’s “Polioral” vaccine
begins to be exported worldwide

At the beginning of 1964, production of “Polioral” — the
name under which the vaccine was registered (patent
N. 151731, deposited by the Tuscan Sclavo Serotherapy
and Vaccinogenic Institute on 10 th September 1959 and
granted on 9 th November 1960) — started in Siena and
the product was marketed. The Sclavo Institute delivered
the vaccines at a rate of one million doses per day, and on
the 1st of March 1964, in the presence of the President
of the Republic Antonio Segni (1891-1972), anti-polio
vaccination with the “Sabin anti-polio vaccine” also
began in Italy (Fig. 3).

Fig. 3. The Sabin oral polio vaccine is shipped worldwide from
the Siena Virology Center. (Photo: University Museum System of
Siena - SIMUS).
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“From 3-4,000 cases annually in the 5-year period 1959-
63, the number fell to 841 in 1964. Subsequently, the
annual number of cases continued to decline: 254 in
1965, 148 in 1966, 107 in 1967, and 90 in 1968. In 1972,
there were ten. This was a great victory for medicine, but
for the Italian health service, it was a bitter lesson: no
more delays or postponements” [1, 21] (Fig. 4).

Such a sensational case raises questions and underlines
the lessons that history can offer. The first question
certainly concerns the reasons behind the unfavorable
attitude towards Sabin’s vaccine — an attitude which led
to a split in public opinion and, above all, a culpable
delay which caused the death of thousands of people
who could have been saved. According to the historian
Giorgio Cosmacini, “The delay (in starting polio
vaccination with the Sabin vaccine) cost Italy almost
10,000 cases of polio, which caused more than 1000
deaths and more than 8000 cases of paralysis” [1].
Indeed, in the three years that Italy waited for the Sabin
vaccine, 8,431 people remained paralyzed and 1,087
died; this was the price for the Ministry’s excessive
caution towards the attenuated vaccine.

An important role in the decisions of the Italian
Government was played by the heavy investment that
the pharmaceutical companies had made in order to
acquire the machinery necessary to produce the Salk
vaccine, and the enormous stocks of that vaccine already
available. Indeed, a sudden change of direction towards
the Sabin vaccine would probably have meant that the
existing stocks would have gone unused and the costs of
the machinery would not have been recovered.

But in such a vital project as that of a mass vaccination
campaign, efficient communication is also essential.
Indeed, in 1964, Minister Mancini categorically stated
that the most important factor in the success of the
vaccination program was that of information. Mancini
therefore supervised this phase himself, making
personal appeals to health officials, doctors, mayors and
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the public [22]. Two thousand assistants and 11,000 care
centers of the “Opera Maternita e Infanzia” came to the
aid of Italian families in what was an unprecedented
vaccination campaign. This mobilization enabled a great
number of children and young people to be vaccinated in
a short time (Fig. 5).

By 1965, the results were already evident: 254 cases
occurred in the whole year, as against the annual average
of 2,000 in the previous years.

Mancini engaged in an intense campaign of information
and dissemination and involved famous cinema
personalities as testimonials [22]. The objective of that
colossal mobilization was to defeat polio.

In a few years, the number of polio cases dropped
below 100, and the disease finally disappeared in 1983.
This was the result of Sabin’s vaccine and of a vast
awareness-raising campaign. It was also the result of the
efforts of the great Institute founded by Achille Sclavo,
who “always proclaimed the right of Public Health
to be understood as a true branch of Medicine (.). He
conceived of it as preventive medicine, knowing full
well that only an attentive government and an educated
population (.) would enable an adequate safety threshold
to be reached” [23]. Finally, credits are attributed to those
who contributed to the project in many ways, such as
Rotary International, which, as a founding partner of the
Global Polio Eradication Iniziative, has been committed
to the eradication of polio for over 35 years (Fig. 6).

Fig. 5. One of the posters prepared by the Ministry of Health (Ar-
chive of the Gruppo Anziani Sclavo).
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Fig. 6. Gadget commemorating Sclavo SpA's donation of consid-
erable quantities of vaccine for the campaign against polio in the
world’'s poorest countries (Archive of the Gruppo Anziani Sclavo).
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Conclusions

The story of the preparation and diffusion of the Sabin
polio vaccine demonstrates that decisions regarding
health treatments, and specifically vaccination
campaigns, must be based exclusively on the results of
clinical studies and on independent evaluation by the
scientific community in order to ensure trust in vaccines,
adequate protection of public health and well-being and
to decrease citizens’ vaccine hesitency.

A lesson that can be learned from the past is that we
need to convey correct information on vaccines, on
their effectiveness and on their possible side-effects
in order to dispel citizens’; doubts and reduce so-
called “vaccine hesitancy”, a phenomenon that arose
with the first smallpox vaccine, prepared by Edward
Jenner [24, 25].

It is therefore necessary to implement what is now
defined in the communications field as “prebunking”;
i.e., a method of forewarning people against potential
disinformation and, above all, of fostering public
skepticism towards fake news [26]. This also avoids the
need for subsequent “debunking”, i.e. the refutation of
false information, which can generate insecurity in people
and fuel further fears [27]. To achieve these objectives,
and in particular vaccine hesitancy, information must be
clear, accessible, impartial, and based on scientific data.
It is also essential is to create a relationship of trust with
citizens, through clear and consistent messages from
competent institutions [28].

Effective communication in the healthcare field, in
fact, must be able to support and promote, through the
exchange of information between healthcare workers,
patients and any other stakeholders, understanding, trust
and collaboration.

For this reason it must include the involvement of patients
in the decision-making process, the evaluation of health
literacy levels, the guarantee of privacy, suitable time
for communication, correct and properly documentation
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of information and efficient and profitable use of
technology skills.
In this way, healthcare professionals can create and
establish strong relationships with patients, improve and
develop patient satisfaction, increase patient safety, and
deliver better healthcare outcomes.
To achieve these goals there are some key aspects
of effective communication in healthcare: Clear and
Concise Language, Active Listening, Non-Verbal
Communication, Empathy and Respect, Cultural
Sensitivity, Health Literacy, Use of Visual Aids,
Collaborative Decision-Making, Timely and Accurate
Documentation, Use of Technology that can support
effective healthcare communication.
Concerning the communication techniques, the World
Health Organization (WHO) has identified six key
points for good communication, stating that it should
be: “Accessible, Actionable, Credible, Relevant, Timely,
Understandable (Fig. 7). To meet that goal, WHO
focuses on communicating to and with key audiences
who are the health decision makers — those agents who
use WHO communications products to make a range of
health decisions” [29].
“By integrating the principles of this framework into all
WHO communications, we will stimulate innovation
toward improved health outcomes, constantly
challenging ourselves to identify better and more efficient
ways to engage key audiences in communication and
interaction” [29].
These suggestions can contribute to the eradication of
polio (“Polio Eradication Strategy 2022-2026) [30].
The Strategy for the Eradication of Polio 2022-2026
provides an integrated approach to achieve the promised
eradication objectives and, specifically, the following
goals:
* create urgency and accountability to generate
greater political will by re-envisioning the GPEI’s

Fig. 7. WHO principles for effective communications (Strategic
Communications Framework for effective communications. WHO
2017.
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relationship with governments and systematizing
political advocacys;

* generate vaccine acceptance through context-
adapted community engagement that reduces
refusals and increases community commitment to
child immunization;

* expedite progress through expanded integration
efforts with a broader range of partners in
immunization, essential health care and community
services;

* improve frontline success through changes to
campaign operations and outbreak response
operations;

* enhance detection and response through sensitive
surveillance that provides the programme with
critical information for action [30].

Specifically, the Strategy for the Eradication of Polio
2022-2026 includes two goals: permanently interrupt
all poliovirus transmission in endemic countries, and
stop circulating vaccine-derived poliovirus (cVDPV)
transmission and prevent outbreaks in non-endemic
countries [30].
Indeed, massive vaccination supported by WHO, the
United Nations Children’s Fund (UNICEF), the US
Centers for Disease Control and Prevention (CDC)
and Rotary club through the Global Polio Eradication
Initiative (GPEI) has reduced polio cases by 99% in
industrialized countries including Italy, where polio
vaccination is still provided for children, and it is
included in the hexavalent vaccine (PNPV 2023-2025),
with the aim to maintain the polio-free status [31].
Unfortunately, poliomyelitis disease poses a threat in
countries such as Afghanistan and Pakistan where the
wild type 1 (WP1) is still endemic or in countries where
polio vaccination programs are not effective enough
yet [32].
Vaccination therefore is a unique opportunity to stop
the transmission of the virus, also considering the new
vaccines under preparation [33, 34]. For this reason,
it is imperative to respond positively to the scientific
community’s invitation to vaccinate against polio. Two
great scientists of the past, Jonas Salk and Albert Sabin,
made a precious gift to all the world’s people, and
especially the children - the hope of eradicating polio; it
is a gift that should be welcomed.

And it is essential that this message is clearly conveyed

by healthcare professionals. “Polio vaccination prevents

the potentially life-altering effects of polio. The inter-
professional healthcare team, including all clinicians

(MDs - Medical Doctors, DOs - Doctor of Osteopathic

Medicine, NPs - Nurse Practitioners, Pas - Physician

Assistants), nursing staff, and pharmacists, must be

aware that some parents may be reluctant to provide this

vaccination for their children. [...] By working as a team
and utilizing open communication and data sharing,
health professionals can educate the public about the
risks and benefits of polio vaccination, overcome
vaccine hesitancy, and contribute to patient and public
health” [35].

E110



Funding

This research received no external funding.

Informed consent statement

Not applicable.

Data availability statement

Not applicable.

Conflict of interest statement

The authors declare that the research was conducted in
the absence of any commercial or financial relationships
that could be construed as a potential conflict of interest.

Authors’ contributions

DO, MM: designed the study. DO: conceived the
manuscript. DO, MM: drafted the manuscript. DO,
MM, CM, LV: revised the manuscript. DO, MM LYV,
CM: performed a search of the literature. DO, LV, CM:
critically revised the manuscript; conceptualization, and
methodology, DO, MM: investigation and data curation.
LV, CM, MM, DO: original draft preparation. Review
all authors. LV, CM: editing. All authors have read and
approved the latest version of the paper for publication.

References

(1]

(2]

(3]

(4]

(3]

(6]

(71

(8]

Cosmacini G. Storia della medicina e della sanita nell’Italia
contemporanea. Roma: Laterza 1994.

Martini M, Orsini D. The fight against poliomyelitis through
the history: past, present and hopes for the future. Albert Sabin's
missing Nobel and his "gift to all the world's children". Vaccine
2022;40:6802-5. https://doi.org/10.1016/j.vaccine.2022.09.088.

The Nobel Prize in Physiology or Medicine, (year 1954). Avail-
able at: https://www.nobelprize.org/prizes/medicine/1954/sum-
mary/ (Accessed on: 28/02/2024).

Trevelyan B, Smallman-Raynor M, Cliff AD. The Spatial Dy-
namics of Poliomyelitis in the United States: From Epidemic
Emergence to Vaccine-Induced Retreat, 1910-1971. Ann Assoc
Am Geogr 2005;95:269-93. https://doi.org/10.1111/].1467-
8306.2005.00460.x.

Nemesis RP. Vintage. London 2010.

Tan SY, Ponstein N. Jonas Salk (1914-1995): a vaccine against
polio. Singapore Med J 2019;60:9-10. https://doi.org/10.11622/
smed;j.2019002.

Offit PA. The Cutter incident, 50 years later. N Engl J Med
2005;352:1411-2. https://doi.org/10.1056/NEJMp048180.

Rosselli R, Martini M, Fluad Effect Working Group, Bragazzi
NL, Watad A. The public health impact of the so-called “Fluad
effect” on the 2014/2015 influenza vaccination campaign in Ita-
ly: ethical implications for health-care workers and health com-
munication practitioners. Adv Exp Med Biol 2017;973:125-34.
https://doi.org/10.1007/5584_2017_39.

E111

THE HISTORY OF POLIO VACCINATION “SABIN’S OPV” IN ITALY

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

Mahroum N, Watad A, Rosselli R, Brigo F, Chiesa V, Siri A, Ben-
Ami Shor D, Martini M, Bragazzi NL, Adawi M. An infodemio-
logical investigation of the so-called “Fluad effect” during the
2014/2015 influenza vaccination campaign in Italy: ethical and
historical implications. Hum Vaccin Immunother 2018;14:712-8.
https://doi.org/10.1080/21645515.2017.1420448.

Martini M, Orsini D. The ghost of polio haunts us once again.
The appeal of the scientific community is clear: "Vaccinate
your kids today!". Vaccine 2023;41:5338-41. https://doi.
org/10.1016/j.vaccine.2023.07.029.

Orsini D, Martini M. Albert Bruce Sabin: The Man Who Made
the Oral Polio Vaccine. Emerging Infectious Diseases 2022;28:
743-46. https://doi.org/10.3201/eid2803.204699.

Sabin A. Present status of field trials with an oral, live attenu-
ated Poliovirus Vaccine. Annali Sclavo 1959;1:463.

Quarleri J. Poliomyelitis is a current challenge: long-term se-
quelae and circulating vaccine-derived poliovirus. Geroscience
2023:45:707-7. https://doi.org/10.1007/s11357-022-00672-7.

Lopalco PL. Wild and vaccine-derived poliovirus circula-
tion, and implications for polio eradication. Epidemiol Infect
2017;145:413-9. https://doi.org/10.1017/S0950268816002569.

Martini M, Orsini D. Achille Sclavo (1861-1930) and His Inno-
vative Contributions to Italian Preventive Medicine and Health-
care Policy. Adv Exp Med Biol 2022;1369:107-16. https://doi.
org/10.1007/5584_2021_673. Erratum in: Adv Exp Med Biol.
2022;1369:131-133.

Orsini D, Martini M. The history of vaccinology and hy-
giene through Achille Sclavo and the cultural patrimony con-
served in the archives and museums: the key role of medical
museology. J Prev Med Hyg 2022;63:E476-481. https://doi.
org/10.15167/2421-4248/jpmh2022.63.3.2622.

Archivio Sabin, Lettera di A. Giovanardi a A. Sabin, 31 luglio
1959; Lettera di A. Sabin a A. Giovanardi, 8 agosto 1959, in
Leoncini P, Neri P., La guerra dei vaccini. Cosa puo insegnare
la vicenda di Albert B. Sabin, Passigli Editori, Firenze, 2022.

“Corriere della Sera”, 8 agosto 1961.

Atti parlamentari della Camera dei Deputati, seduta del 19 giu-
gno 1962.

Gazzetta Ufficiale della Repubblica Italiana, n. 224 del 5 set-
tembre 1962, pp. 3622-5.

Sabin A. Risultati della vaccinazione orale antipolio nel mondo.
Clinica Europea 1968;VII(6).

Senato della Repubblica italiana. G. Mancini e la campagna
Anti-polio 1964. Serie II_s.serie 1_UA 1.

Mazzetti, G. La vita e I’opera di Achille Sclavo, Siena: Tip. Isti-
tuto Vaccinogeno Toscano A. Sclavo 1949.

Martini M, Bifulco M, Orsini D. Smallpox vaccination and vac-
cine hesitancy in the Kingdom of the Two Sicilies (1801) and
the great modernity of Ferdinand IV of Bourbon: a glimpse of
the past in the era of the SARS-CoV-2 (COVID-19) pandem-
ic. Public Health 2022;213:47-53. https://doi.org/10.1016/].
puhe.2022.09.012.

Parodi A, Martini M. History of vaccine and immunization:
Vaccine-hesitancy discussion in Germany in XIX century.Vac-
cine 2023;41:1989-1993.doi:10.1016/j.vaccine.2023.02.029.

MacDonald NE. SAGE Working group on Vaccine Hesitancy:
Definition, scope and determinans. Vaccine 2015;33:4161-4.
Orsini D, Bianucci R, Galassi FM, Lippi D, Martini M. Vac-
cine hesitancy, misinformation in the era of COVID-19: Les-
sons from the past. Ethics Med Public Health 2022;24:100812.
https://doi.org/10.1016/j.jemep.2022.100812.

Wolbert JG, Rajnik M, Higginbotham K. Poliomyelitis. 2024
Jan 24. In: StatPearls [Internet]. Treasure Island, FL: StatPearls
Publishing 2024 Jan.

Strategic Communications Framework for effective communi-
cations. WHO 2017. Available at: https://www.who.int/about/
communications/principles (Accessed on: 01/04/2024).


http://curation.LV
http://curation.LV
https://doi.org/10.1016/j.vaccine.2022.09.088
https://www.nobelprize.org/prizes/medicine/1954/summary/
https://www.nobelprize.org/prizes/medicine/1954/summary/
https://doi.org/10.1111/j.1467-8306.2005.00460.x
https://doi.org/10.1111/j.1467-8306.2005.00460.x
https://doi.org/10.11622/smedj.2019002
https://doi.org/10.11622/smedj.2019002
https://doi.org/10.1056/NEJMp048180
https://doi.org/10.1007/5584_2017_39
https://doi.org/10.1080/21645515.2017.1420448
https://doi.org/10.1016/j.vaccine.2023.07.029
https://doi.org/10.1016/j.vaccine.2023.07.029
https://doi.org/10.3201/eid2803.204699
https://doi.org/10.1007/s11357-022-00672-7
https://doi.org/10.1017/S0950268816002569
https://doi.org/10.1007/5584_2021_673
https://doi.org/10.1007/5584_2021_673
https://doi.org/10.15167/2421-4248/jpmh2022.63.3.2622
https://doi.org/10.15167/2421-4248/jpmh2022.63.3.2622
https://doi.org/10.1016/j.puhe.2022.09.012
https://doi.org/10.1016/j.puhe.2022.09.012
https://doi.org/10.1016/j.jemep.2022.100812
https://www.who.int/about/communications/principles
https://www.who.int/about/communications/principles

[30]

[31]

[32]

D. ORSINI ET AL.

WHO - World Health Organization (2021). Polio Eradication Strat-
egy 2022-2026. Delivering on a promise. Available at: https://po-
lioeradication.org/wp-content/uploads/2021/10/9789240031937-
eng.pdf (Accessed on: 27/03/2024).

Ministero della Salute. Piano Nazionale di Prevenzione Vacci-
nale (PNPV 2023-2025). Available at: https://www.salute.gov.
it/portale/vaccinazioni/dettaglioContenutiVaccinazioni.jsp?lin
gua=italiano&id=4828&area=vaccinazioni&menu=vuoto (Ac-
cessed on: 27/03/2024).

Global Polio Eradication Initiative. Available at: https://polio-
eradication.org/(Accessed on: 27/03/2024).

[33]

[34]

[35]

Mathur P, Kottilil S. Novel oral polio vaccine for serotype 2: new
hope. Lancet Infect Dis 2024;24:223-4. https://doi.org/10.1016/
S1473-3099(23)00549-2.

Devaux CA, Pontarotti P, Levasseur A, Colson P, Raoult D. Is
it time to switch to a formulation other than the live attenuated
poliovirus vaccine to prevent poliomyelitis? Front Public Health
2024;11:1284337. https://doi.org/10.3389/fpubh.2023.1284337.

O'Grady M, Bruner PJ. Polio. Vaccine 2023 Jan 16. In: Stat-
Pearls. Treasure Island, FL: StatPearls Publishing 2024.

Received on March 27, 2024. Accepted on April 2, 2024.

Correspondence: Carola Minet, Department of Health Sciences, University of Genoa, Address: via Antonio Pastore 1, 16132 Genoa, Italy.

E-mail: carola.minet@edu.unige.it

How to cite this article: Orsini D, Valchi L, Minet C, Martini M. The history of polio vaccination with “Sabin’s OPV” 60 years after its
introduction in Italy: an unforgivable “delay”. J Prev Med Hyg 2024;65:E105-E112. https://doi.org/10.15167/2421-4248/jpmh2024.65.1.3242

© 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



mailto:carola.minet@edu.unige.it
https://doi.org/10.15167/2421-4248/jpmh2024.65.1.3242
https://polioeradication.org/wp-content/uploads/2021/10/9789240031937-eng.pdf
https://polioeradication.org/wp-content/uploads/2021/10/9789240031937-eng.pdf
https://polioeradication.org/wp-content/uploads/2021/10/9789240031937-eng.pdf
https://www.salute.gov.it/portale/vaccinazioni/dettaglioContenutiVaccinazioni.jsp?lingua=italiano&id=4828&area=vaccinazioni&menu=vuoto
https://www.salute.gov.it/portale/vaccinazioni/dettaglioContenutiVaccinazioni.jsp?lingua=italiano&id=4828&area=vaccinazioni&menu=vuoto
https://www.salute.gov.it/portale/vaccinazioni/dettaglioContenutiVaccinazioni.jsp?lingua=italiano&id=4828&area=vaccinazioni&menu=vuoto
https://polioeradication.org/(Accessed
https://polioeradication.org/(Accessed
https://doi.org/10.1016/S1473-3099(23)00549-2
https://doi.org/10.1016/S1473-3099(23)00549-2
https://doi.org/10.3389/fpubh.2023.1284337

J PREV MED HYG 2024; 65: E113-E115 OPEN ACCESS

ERRATA CORRIGE

Journal of Preventive Medicine and Hygiene 2023,;64:E411-E115. https://doi.org/10.15167/2421-4248/jpmh2023.64.4.3152

Errata, Tab. V

Tab. V. Codes, subclasses and extracted classed.

Main Themes
(Main
domain)

Sub Themes

Codes

Nr
reference

Information
needs
N: 48

Activity

Immobility, resources and facilities, equipment, physical and mental activities, home,
group sessions, face-to-face sessions, suitable and safe places, intensity, type of
movement, duration of use and appropriateness to work plans, life responsibilities,
compliance with other health promotion behaviors, blood sugar control, support for
adherence, having a partner, physical limitations, other comorbidities, physical ability,
how to perform, security, continuity and adherence, pain control, time, duration, type
of exercise and adjustment to meals, daily activities and exercise, physical-psychological
effects, therapeutic, workload, work-family responsibilities

14

Nutrition

Timing of meals, limiting portions and food groups, main food components, amount,
type, blood sugar level, types of fats, psychological factors, cooking and preparing
food, healthy diet, unhealthy diet, calorie measurement, adjusting diet, food label, diet
adjustment, selection skill, guidelines and instructions, preparation, food and snacks,
advertisements, internal temptations, work environment, food supplements

Health
perception

Realizing the importance, improving perception, receiving information, recognition,
awareness, learning, knowing, information, knowledge, correct perception, improving
perception, types of diabetes, weight loss, blood sugar and blood pressure levels,
prediabetes stage, and type 2 diabetes

e Symptoms and causes of developing the illness

Risk factors

Laboratory and screening tests

How to interpret them

Complications and how to control

e Lifestyle change behaviors

Physical fitness, diet, the results of the evidence-based measures taken, how to
deal with emotions and excitement, control and management of prediabetes stage,
various therapies and medical and complementary treatments, distinguishing between
prediabetes and type 2 diabetes, family members, the consequences of not changing
lifestyle, the methods of gaining energy, weight loss and reducing body mass index,
situational conditions management, internal and external stimuli, accountability,
controlling and monitoring the laboratory indicators and health status, how to use
web-based programs and increase the level of electronic literacy, nutrition instructions,
adherence to diet, cooking methods, physical activities, coping strategies, controlling
excitement, comorbidities

22

Medication

Therapy choices, therapeutic drugs, gaining drug information and how it is associated
with lifestyle change behaviors, positive and negative effects of taking drugs and how to
use them, time and purpose, patient preferences, behavioral therapies/drugs or both,
improving individuals’ perception of receiving natural and complementary medicines

Cultural needs
N: 7

Cultural

Cultural factors involved, cultural barriers, cultural preferences, cultural affinity, cultural
appropriateness, cultural formation, cultural tendencies and preferences, knowing the
culture, social culture, work culture, family culture, correct and appropriate culture

Psychological
needs
N: 38

Self-efficacy

Inner potential and abilities, sense of individual responsibility, self-confidence, inner
strength, management ability, commitment and adherence, self-management, self-
efficacy, self-regulation, self-control, self-evaluation

Belief,
motivational,
and attitudinal

aspects

Positive self-talk, optimistic view, maintaining a positive perspective, paying attention
to one’s good mood, adjusting one’s attitude, the ability to concentrate, empowering
mental/emotional/psychological dimensions, strengthening inner motivation, promoting
motivation, receiving rewards, correcting misbeliefs, receiving support, paying attention to
tendencies, recognizing superstitions, optimistic mindset, inner stimuli

13

Mental-
psychological

Self-confidence, negative emotions, negative social labels, positive perceptions, stress,
anxiety, depression, sadness, anger, adaptation skills, adaptation mechanisms, mental
body image, mental image of health, negative thoughts, sources of stress, bad news

Emotional

Worrying, fear, denial, panic, confusion, negative feelings, worrying and distress,
feeling of numbness and lethargy, vulnerability, having power, being at risk, missing
opportunities, being shocked, sadness, losing hope, being in danger, disbelief, ambiguity,
danger, unclear/scattered/vague feelings, peace, support, stress

11

Social
supportive
needs
N: 38

Treatment staff
supporters

Encouraging/supportive/experienced educators, active listening skills, objective and
non-judgmental, non-punitive, individual/group health instruction, guidance, follow
up, feedback, involving the patient, tracking, access to facilities and training, referral,
response to questions, setting personal goals, effective communication, getting
motivation

16

Support from
the family,
friends, and
treatment staff

Support, support from the spouse, peers, family members, friends, colleagues,
governmental institutions and policy makers, relatives, neighbors, peer groups (in person
and virtual), family education (spouse and children), medical staff, physicians, nurses,
membership in peer groups, group meetings with peers under the guidance of an
educator, having a partner in preventive and health promoting activities, communication
with the physician, nurses, health experts, nutritionist, receiving information

22
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Tab. V. Codes, subclasses, and extracted classes.

Main Themes
(main domain)

Sub Themes

Codes

N.
reference

Information
needs
N: 48

Activity

Immobility, resources and facilities, equipment, physical and mental activities, home,

group sessions, face-to-face sessions, suitable and safe places, intensity, type of
movement, duration of use and appropriateness to work plans, life responsibilities,
compliance with other health promotion behaviors, blood sugar control, support
for adherence, having a partner, physical limitations, other comorbidities, physical
ability, how to perform, security, continuity and adherence, pain control, time,
duration, type of exercise and adjustment to meals, daily activities and exercise,
physical-psychological effects, therapeutic, workload, work-family responsibilities

14

Nutrition

Timing of meals, limiting portions and food groups, main food components,
amount, type, blood sugar level, types of fats, psychological factors, cooking and
preparing food, healthy diet, unhealthy diet, calorie measurement, adjusting diet,
food label, diet adjustment, selection skill, guidelines and instructions, preparation,
food and snacks, advertisements, internal temptations, work environment, food
supplements

Health
perception

Realizing the importance, improving perception, receiving information, recognition,
awareness, learning, knowing, information, knowledge, correct perception,
improving perception, types of diabetes, weight loss, blood sugar and blood
pressure levels, prediabetes stage, and type 2 diabetes

e Symptoms and causes of developing the illness

Risk factors

Laboratory and screening tests

How to interpret them

Complications and how to control

o Lifestyle change behaviors

Physical fitness, diet, the results of the evidence-based measures taken, how to
deal with emotions and excitement, control and management of prediabetes stage,
various therapies and medical and complementary treatments, distinguishing
between prediabetes and type 2 diabetes, family members, the consequences of
not changing lifestyle, the methods of gaining energy, weight loss and reducing
body mass index, situational conditions management, internal and external stimuli,
accountability, controlling and monitoring the laboratory indicators and health
status, how to use web-based programs and increase the level of electronic literacy,
nutrition instructions, adherence to diet, cooking methods, physical activities,
coping strategies, controlling excitement, comorbidities

22

Medication

Therapy choices, therapeutic drugs, gaining drug information and how it is
associated with lifestyle change behaviors, positive and negative effects of taking
drugs and how to use them, time and purpose, patient preferences, behavioral
therapies/drugs or both, improving individuals’ perception of receiving natural and
complementary medicines

Cultural needs
N: 7

Cultural

Cultural factors involved, cultural barriers, cultural preferences, cultural affinity,
cultural appropriateness, cultural formation, cultural tendencies and preferences,
knowing the culture, social culture, work culture, family culture, correct and
appropriate culture

Psychological
Needs
N: 38

Self-efficacy

Inner potential and abilities, sense of individual responsibility, self-confidence, inner
strength, management ability, commitment and adherence, self-management, self-
efficacy, self-regulation, self-control, self-evaluation

Belief,
motivational,
and attitudinal
aspects

Positive self-talk, optimistic view, maintaining a positive perspective, paying
attention to one’s good mood, adjusting one’s attitude, the ability to concentrate,
empowering mental/emotional/psychological dimensions, strengthening inner
motivation, promoting motivation, receiving rewards, correcting misbeliefs,
receiving support, paying attention to tendencies, recognizing superstitions,
optimistic mindset, inner stimuli

13

Mental-
psychological

Self-confidence, negative emotions, negative social labels, positive perceptions,

stress, anxiety, depression, sadness, anger, adaptation skills, adaptation mechanisms,

mental body image, mental image of health, negative thoughts, sources of stress,
bad news

Emotional

Worrying, fear, denial, panic, confusion, negative feelings, worrying and distress,
feeling of numbness and lethargy, vulnerability, having power, being at risk, missing
opportunities, being shocked, sadness, losing hope, being in danger, disbelief,
ambiguity, danger, unclear/scattered/vague feelings, peace, support, stress

1
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Encouraging/supportive/experienced educators, active listening skills, objective

Treatment | and non-judgmental, non-punitive, individual/group health instruction, guidance,
staff follow up, feedback, involving the patient, tracking, access to facilities and training, 16
supporters | referral, response to questions, setting personal goals, effective communication,
Social getting motivation
supportive Support, support from the spouse, peers, family members, friends, colleagues,
needs Support from | governmental institutions and policy makers, relatives, neighbors, peer groups
N: 38 the family, | (in person and virtual), family education (spouse and children), medical staff,
friends, and | physicians, nurses, membership in peer groups, group meetings with peers under 22
treatment | the guidance of an educator, having a partner in preventive and health promoting
staff activities, communication with the physician, nurses, health experts, nutritionist,
receiving information
Sources of
m?orrigg't\i/gg Receiving infprmation fro_m an authoritatiyg/reliable/ and scientific sourge,
Source comprehens!ve and cc;nastent, non—rep¢t|t|ve, new, up-to-date, interesting, 8
information comprehensible and simple, non-repetitive
needs
Educational programs and sessions, neither long nor short, face-to-face, individual,
containing interesting informative content and skills, neither repetitive nor ordinary,
Educational interactive, high flexibility in terms of time and place, not interfering with the
needs Educational work scl:h‘edule,. obligations a)nd responsibilities involving ofcher qun.y‘members,
N: 27 sessions and mamtamlng privacy, group, integrated (face-to-face and virtual, |nd|V|dua.I-group),
programs W|th_ the presence of a hea_lth educqtpr, follovy—up programs and counsellngl
sessions, same gender, unisex, participants with many common features, mixed, 19
Program- .collaborlative, enjoyable, accgssible, including peer groups, health educatqrs, hilgh
Education mt_e_r_actwe ﬁ_eatures, approprlateness to patients’ posmons, physmal andlfmanqal
abilities, paying attention to cultural and gender differences, high flexibility
needs ) X ) f : ; L
regarding time and place, offering appropriate choices, promoting motivation,
involving individuals, family members, digital programs with proper formatting,
providing electronic and video content, including reminder messages and follow-
ups according to one’s job & family & physical status
) ) ) . Commuting cost, the cost of participating in courses, government and
Elh/e]agaal needs Financial organizational financial support, financial barriers, insurance support and coverage, 15
’ low cost, free, financial resources, reasonable cost
Free, cheap, suitable, and safe means of transportation; digital and electronic
services; the existence of applications, health consulting services; access to
Services Equipment, |hardware and software facilities; SMS; follow-up services; video conferencing halls;
Needs facilities, and | clubs; walking areas; parks; sports equipment; organizations and places providing 17
N: 17 services services at the community level; car parking spaces; shopping centers; laboratory
and screening services; proper ventilation; suitable mattresses; referral systems;
safe, covered, and near individuals’ homes places
Monitoring
and screening | Blood sugar control, glucometer, how, the right time, how to interpret, blood sugar 19
Monitoring | monitoring methods, digital trackers, self-monitoring
skill needs
Forming correct lifestyle habits, the ability to deal with obstacles, preparing suitable
and healthy foods, cooking, adjusting the work schedule, matching responsibilities
skill needs Skill ahd obliga?:ions_ with pr.evelntive and health—promc.)tiln_g beha_vior.s,.managing .
N: 34 Management d|f:Ferent.S|tuat|ons, adjusting WOFK and sports act|V|t.|e.s,. maintaining and salvmg 17
’ Skills needs | energy, time management, managing other comorbidities and accompanying
physical disabilities, self-evaluation, evaluation and monitoring one’s lifestyle, self-
regulation and self-control, choosing appropriate and healthy nutrition
Setting health | Setting individual health goals; checking health status considering individual goals;
goals updating goals; setting realistic, short-term, and achievable goals; setting goals in 5
Goal setting |accordance with one’s physical and clinical status and other individual limitations,
skill needs | setting health goals based on individual preferences and abilities




& msp
INVENTING FOR LIFE
@ Vaccines

@qirus

A CSL Company
SANOFI| PASTEUR wp

W
VISMEDERI

AMALTYSES FOR LIFE IMPREOVEMENT

AstraZeneca@




	_gjdgxs
	_30j0zll
	_Hlk144147100
	_Hlk154660875
	_Hlk144156300
	_Hlk144141801
	_Hlk149679289
	_Hlk155969832
	_Hlk152330789

