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Introduction. The language of medicine is constantly evolving,
typically to better describe a new understanding of disease, adjust
to changing social sensibilities, or simply to reflect a new drug
class or category. We address the need for an updated language
around monoclonal antibodies, or “mAbs” — a widely used medi-
cal term, but one which is now too general to accurately reflect
the range of mAb pharmaceuticals, their effects, and the intended
patients.

Methods. The question of “what should we call a monoclonal
antibody immunisation against respiratory syncytial virus (RSV)
to ensure accurate understanding of the product?” was the basis
for a virtual advisory panel in May 2022. The panel was convened
by Sanofi with the intention of reviewing appropriate language in
terminology in the context of mAb-based prophylaxis for RSV. The

Introduction

The language of medicine, and of science in general,
is constantly evolving. This is necessary to reflect the
ongoing “march of science” where our knowledge
and understanding of biology and pharmacologic
interventions increases every year [1], and changes in the
social fabric within which medicine is practised [2, 3].
For the former, we have examples like “bipolar
disorder”, which replaced “manic depression” to more
accurately convey the nature of the condition (bipolar
patients tend towards primary mania or depression, not
both). In the latter case, we can look to the recent change
of “non-alcoholic fatty liver disease” to “metabolic fatty
liver disease” to remove possible stigma and judgement,
as well as to clarify the role alcohol may (or may not)
play in this disease [4]. While these changes may seem
trivial, we often rethink the language we use if we find
that the current linguistic forms are simply no longer
accurate to a precise degree. It is worth remembering
that if we didn’t change the language we use, we would
still be referring to heart failure as “dropsy”, and people
with cerebral palsy as “spastics”.

In addition, language which

creates unwanted

https://doi.org/10.15167/2421-4248/jpmh2023.64.4.3070 E377

panel comprised several global experts on RSV and vaccination,
a trained linguist specialising in doctor-patient interactions and
medical language, and several experts in marketing and commu-
nications.

Results. We suggest the term “Direct Long-acting Antibody”
(DLA) for a specific sub-class of mAbs for use in prevention of
RSV disease in infants. This terminology should differentiate from
other mAbs, which are generally not used as therapies in infants.

Discussion and Conclusions. This change will more accurately
convey the specific mode of action of a mAb in infants, and how it
could impact the prevention of communicable diseases: this class
of mAbs is not an active treatment, but rather will offer direct and
rapid protection lasting at least 5 months.

impressions or is off-putting to an intended audience
may need to be revised, as this type of language can
create real barriers to appropriate medical care [5].
For example, the language around addiction has been
focused on “dependence” for some time, as it is easier to
self-identify as “dependent” rather than “addicted” with
all the social baggage the latter produces. As an almost
ubiquitous and current example, the recent highly
charged discussions around the meaning and proper
reference for the words “women”, “men”, “female”, and
“male” combine both the medical and social aspects of
language change.

Also relevant in this case is the classification of a drug
within a category, and how this may influence how
that drug is perceived. Aspirin (acetylsalicylic acid)
was first observed to have analgesic and antipyretic
qualities, and was subsequently classed as a non-
steroidal anti-inflammatory (NSAID) [6]. However,
numerous potential applications of Aspirin have been
identified when prescribed at different doses — from
anticoagulation and preventing cardiovascular events,
to the treatment of cancers and dementias, as well as in
the field of ophthalmology [6-8] — suggesting its benefits
may reach far beyond those its classification as a simple
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NSAID would initially suggest. Evidently, language
has a clear and defining effect on perceived benefits
and other aspects of drugs or diseases; how we describe
and talk about such interventions could be of paramount
importance from their inception.
In this paper we will discuss just such a proposed
language change for a term which has both medical
(pharmacological) and, to some extent, social foundations.
This language change was discussed by a panel of experts
brought together by Sanofi and reviewed in the context of
a monoclonal antibody-based prophylactic immunisation
against respiratory syncytial virus (RSV) disease for
infants under 1 year of age. The ideas discussed by the
panel and identified in this paper are intended to stimulate
discussion within the scientific community around the
potential limitations of currently used language used to
discuss mAb-based propylaxis in RSV.

RSV is the most common respiratory pathogen in infants

worldwide [9], infecting around 90% of infants by their

second birthday [10]. The virus emerges, peaks, and
recedes in a seasonal pattern — typically lasting 5 months

from the autumn to spring in temperate climates [11, 12].

Each year, RSV disease places a substantial burden on

healthcare systems globally and represents a leading

cause of hospital admission among infants. It requires
substantial healthcare investment and seasonal planning

to ensure adequate resources are in place [13].

The immunisation being discussed in this paper is

currently classified as a “monoclonal antibody” (mAb)

which, although scientifically accurate, could create
several unnecessary forms of potential confusion among
parents, caregivers and even healthcare professionals,
with a likely impact on usage and uptake. Both the history
of mAbs and the current social environment surrounding
vaccination as a topic for discussion (and misinformed
debate) argue that we should, in fact, increase our
specificity of language in this case. Furthermore, the very
term ‘mADb’ is itself now dated: in 2021, the International

Nonproprietary Names (INN) Programme of the World

Health Organization (WHO) decided to discontinue the

use of the term for new substances, owing to the high

number of drug names already ending in ‘-mab’ [14].

They have instead proposed and adopted a radically

different naming system for future pharmaceutical

substances [14].

The four areas of “communicative precision” that can

be achieved through the use of new linguistic forms that

will more accurately convey the core features of this
particular mAb are:

1. to differentiate this monoclonal antibody from
current class perceptions, which often involve
treatment of severe chronic or acute disease, rather
than prevention of infection in infants;

2. to create a clear understanding of the mechanism of
RSV protection provided by this mAb (specifically
regarding its role as a prophylaxis, not an active
treatment — a departure from most currently approved
mADbDs in other disease areas);

3. to specify the duration of effect of the prophylaxis
provided (a necessary element for this mAb as it is

used as an immunisation in the context of RSV being
a seasonal virus);

4. to clarify how this immunisation provides direct
protection from the point of administration, and why
this differs to active immunisation.

It is our hope and intention that this new language

will provide an easily introduced, easily understood,

and easily applied upgrade to the existing language
surrounding mAbs, and to clarify the nature of this
immunisation. The remainder of this article will outline
the key discussion points from the panel regarding
this new terminology. In an era of heightened vaccine
scrutiny, misinformation, and hesitation, it is important
to find the correct language to facilitate understanding
and uptake of this important new entrant to the field of
RSV prevention.

Methods

Despite the clear impact RSV disease has across
healthcare systems, limited prophylactic options are
currently available [15]. Several approaches to tackle
this unmet need are under development, including
immunisations for pregnant women in their third
trimester, paediatric vaccines, and passive immunisation
with monoclonal antibodies with extended half-
lives — among the monoclonal antibody category,
a new solution called nirsevimab (registered name
Beyfortus®; AstraZeneca Pharmaceuticals LP Frederick
Manufacturing Center, Maryland, US) is included [15],
which was approved in the European Union and UK in
November 2022 [16], and in the USA in July 2023 [17].
The question of “what should we call a monoclonal
antibody immunisation against RSV to ensure accurate
understanding of the product?” was the basis for a
virtual advisory panel, assembled in May 2022 by
Sanofi to discuss the specific issue of language and
communication of mAbs in the context of RSV disease.
The panel was comprised of several global experts
on RSV and vaccination (Prof. Pier Luigi Lopalco,
Prof. Susanna Esposito, Prof. Federico Martinén-Torres,
and Dr. Todd Wolynn), a trained linguist specialising in
doctor-patient interactions and medical language overall
(Dr. Brad Davidson), and several experts in marketing
and communications (including Ms Jacqui Thornton,
Health Journalist). Each of these participants played a
significant role in the discussion, providing a broad and
complementary view of both clinical and communication
practices. No patients or members of the public were
involved in the discussion or outputs of this advisory
panel. As this was a language-focused meeting, the need
for a new method for preventing RSV was beyond the
scope of discussion and will therefore not be further
discussed.

Given the product’s status as a monoclonal antibody
(a “mAb”) and the fraught public discourse around
immunisations and vaccinations [18, 19], it was
identified that the language used to describe the mAb
needed to be vetted to avoid unnecessary confusion,
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concern, or outright dismissal. The concerns centred

around two areas, both of which were discussed in the

meeting:

1. the impression of mAbs as “serious treatment” of
illness (usually in adults), not appropriate for the
prevention of illness in infants;

2. the overall challenge of introducing and discussing
a new “infant vaccination” or ‘“vaccine-like”
intervention, during a period of heightened vaccine
resistance, discussion, and sensitivity.

For the first area of discussion (the issue of mAbs as a

perceived “strong medicine”), the discussion centred on

the historical and current usages of mAbs, many of which
focus on treating cancers or serious, highly symptomatic
rheumatologic conditions like rheumatoid arthritis and
plaque psoriasis. The concern in this case is that the
term “monoclonal antibody”, while entirely accurate,
is no longer precise enough to cover all of the different
types of mAbs equally well. As Dr. Brad Davidson, the

linguist, phrased it: “mAb has become a class name for a

very large class, like mammal. Mammal is a useful term,

but it describes both tigers and mice. Calling something

a mammal doesn’t tell you how big, fast, or potentially

dangerous it is”. The clinicians in the room agreed that

the term mAb/monoclonal antibody brought forward
associations with strong treatments, and strong adverse
event potential — neither of which are appropriate for
prophylaxis of disease in infants under 1 year of age. In

a unanimous agreement, the participants of the meeting

concluded that mAb as a descriptor was not sufficiently

precise in today’s crowded mAb category to convey
the true nature of the product, despite being medically
accurate.

The second area of discussion (that of the rising tone

and volume of public vaccine discourse) was also

considered at length. It was agreed that nirsevimab is,
indeed, a form of immunisation, and it could be argued
thatitis not an active vaccination as it does not stimulate
the recipient’s immune system. Unlike an active
immunisation, nirsevimab’s  directly-administered
monoclonal antibodies do not rely on a host immune
response to offer rapid protection after administration,
instead, offering rapid passive protection against RSV
lower respiratory tract disease via administration of
direct-acting antibodies [15]. In contrast, an active
immunisation may require time for the host to generate
an immune response, and may require repeated vaccine

administrations to achieve maximal protection [20].

While this distinction may be meaningful within a

research environment, it was also acknowledged that in

common usage the terms vaccination and immunisation
are employed interchangeably. This confusing, and
confused, system of nomenclature is compounded by
the truly enormous number of false statements about
vaccines and immunisations that have proliferated
throughout the COVID-19 pandemic, which have had
demonstrable effects on vaccine uptake [21, 22]. The
participants agreed that while nirsevimab is indeed

“vaccine-like” when evaluated by the broad standards

of the term, it is not “active” in its mechanism of
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MAB LANGUAGE UPDATE TO REFLECT ADVANCES IN RSV PREVENTION

protection but “passive”. Clarifying exactly how
nirsevimab works in infants (whose immune systems
are too immature to provoke a robust response to an
active vaccine after one single administration) would
be important to integrate into the language surrounding
nirsevimab.

Results

Providing a solution to the linguistic puzzle was

the primary focus of the discussion and subsequent

communications. The solution that was developed and
agreed upon was that nirsevimab should be referred to as

a “Direct Long-acting Antibody” (DLA), for the reasons

described below:

1. Direct: this is a specific reference to the fact that
nirsevimab does not “provoke a response” from
infant immune systems so that they will produce
antibodies; rather, it is the antibodies which are
directly introduced into the infant’s body at a time
when infants are most vulnerable to the effects of
RSV infection [15], to provide rapid protection
against RSV lower respiratory tract disease. Much
like exogenous insulin, the body is not required to
react to the intervention, nor will it in an immunologic
sense. In essence, what infants lack (i.e., antibodies
which target RSV) is being directly supplied to them.
This also provides contrast to other interventions
either currently used in the RSV category or expected
in the future, for example immunisation for pregnant
women where protective antibodies reach the infant
indirectly, via the mother [23]; and paediatric vaccines
which will require the infant’s immune system
to develop its own immune response (including
antibodies) after administration [15]. Prophylactic
solutions that provide direct and rapid protection
against RSV disease allow for administration to
coincide with the period of highest risk — an infant’s
first RSV season — which is an important benefit
considering that the virus is seasonal.

2. Long-acting: the importance of duration of protection
is very specific in this category — protection against
RSV disease needs to last throughout a season, while
the infant’s lung and immune physiology continue
to develop and eventually become mature enough
to cope with an RSV infection. This period of
heightened vulnerability when an infant faces their
first RSV season during their first year of life is often
referred to as their “first season” or “seasonal” risk.
The protection afforded by nirsevimab is at least 5
months [15] — long enough to cover a typical RSV
season in a temperate climate [11, 12], during an
infant’s period of heightened vulnerability in their
first year of life [15]. In this context, “long-acting” is
a reference to the duration of protection nirsevimab
provides, which could cover the period of heightened
vulnerability as infants enter their second year of life
and their immune system gradually becomes robust
enough to either combat the disease or mount an
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immune response to any potential future paediatric
RSV immunisations. In addition, “long-acting”
serves to highlight the difference between existing
short-acting mAb prophylaxis in RSV disease, which
requires monthly injections throughout the season.
3. Antibody: the primary result of most vaccinationsis the
creation of antibodies that are specific to the disease
against which the person is being vaccinated [20].
The result following an administration of nirsevimab
is no different in this regard, although the process
is more direct; as discussed earlier, immunisation
with nirsevimab offers rapid protection against RSV
lower respiratory tract disease via administration of
direct-acting antibodies [15]. This particular element
from the full term “monoclonal antibody” seemed
most important to call out: it is the presence of the
antibodies which supports nirsevimab’s mechanism
of action in providing protection against RSV, and
the monoclonal element could lead to confusion with
treatment for chronic disease. In other words, the
focus here is on “what” nirsevimab is (an antibody),
and not how it was manufactured as this does not
serve any clinically meaningful purpose in this
instance and has the potential to cause confusion.
Based on this information, the advisory panel concluded
that nirsevimab is most accurately defined as a Direct
Long-acting Antibody (DLA) and is a part of the larger
class of mAbs.

Discussion and conclusions

We believe this type of process, where the true nature of a
drug is discussed, is more important today than ever before.
We live in an era of tremendous medical advances, with
new pharmaceuticals being developed and launched at
an astounding rate. With new mechanisms of action there
comes a new need for precise language. In this case, a mAb
is not just a mAb — in the same way that not all “small
molecules” or “large molecules” are the same. Nirsevimab
shares characteristics with, and is properly classified as,
a monoclonal antibody-based passive immunisation.
However, this term does not tell the whole story, and indeed
in current context could be misleading or misunderstood.
Our objective is clarity in communication, and we believe
this terminology achieves that aim.

Our study had several strengths, including the
involvement of leading individuals in the RSV,
paediatrics, infectious disease, and linguistics space;
and the versatility of the approach taken in exploring
medical science linguistics to fill a language gap left
where technology has advanced. Limitations of this
study include a limited number of panellists submitting
their expertise, and limited means of testing our output
at the time of writing.

This challenge of proper naming, and using linguistic
precision to facilitate proper understanding between
provider and patient, can have substantial implications
in preclinical and clinical settings. As such, we call on
stakeholders in health and clinical practice, guideline

and recommending bodies, and those engaged in the
development of new and novel therapies to seriously
consider this linguistic approach to nirsevimab — one
which accurately describes its role as a preventative
option against RSV disease, but emphasises the
distinct characteristics which differentiate it from other
prophylactic offerings such as active vaccination. We
hope the themes discussed in this paper will stimulate
further discussion on the appropriate definition of
individual mAbs from the scientific community.
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Summary

Introduction. Men who have sex with men (MSM) belong to
the key population group which contributes to the high burden
of human immunodeficiency viruses (HIV)/acquired immunode-
ficiency syndrome (AIDS) despite the ongoing HIV prevention
programs in Nigeria. The current study assessed the risk factors
of HIV/AIDS among men who have sex with men in Akwa-1bom
State, Nigeria.

Methods. This study was a cross-sectional study of 400 men
who have sex with men selected from three senatorial zones in
Akwa Ibom. A statistical package for service solution version 23
was used to analyze the data. Descriptive statistics, Relative risk
and Binary logistic regression were used to compare proportions
between risk factors and HIV/AIDS among the MSM.

Results. More than half (50.5%) of the respondents were between

Introduction

Nigeria has one of the largest HIV epidemics in the
world [17]. Despite this, only over 1% of adults are living
with HIV. However, the size of Nigeria’s population
means that close to 2 million people were living with
HIV by 2019. Six of Nigeria’s states account for 41%
of people living with HIV, including Kaduna, Akwa
Ibom, Benue, Lagos, Oyo, and Kano. HIV prevalence is
higher in southern Nigeria — particularly Akwa Ibom —
where an estimated 5.5% of the population is living with
HIV [12]. It is lowest in the southeast where only 1.8%
are living with HIV [25].

UNAIDS estimates that two-thirds of the new HIV
infections in Nigeria this year came from heterosexual
people and half of the new HIV cases in sub-Saharan
Africa [24]. In Nigeria’s mixed epidemic, 3.4% of the
population — men who have sex with men, sex workers,
and people who inject drugs — are only responsible for
32% of new HIV infections [21].

MSM are people who have sexual contact with males,
including heterosexuals. MSM make up less than 1%
of Nigeria’s population and about 0.07% of the Akwa
Ibom population [21]. The term MSM was created in the
1990s by epidemiologists to study the spread of disease
among men who have sex with men, regardless of
identity [23]. Compared with non-MSM males, studies
show that MSM typically have multiple sexual partners

the ages of 20-29 years. Above 66% of the respondents made their
debut into MSM at the age bracket of 13-19 years. 50% of the
respondents preferred unprotected sex with fellow men. About
99% of the respondents have multiple sexual partners. More than
72% of the respondents had engaged in group sex. About 64% of
the respondents use tramadol before sex. Greater than half (54%)
of the respondents have shared injection needles. Averagely,
97% of the respondent engaged in transactional sex in the past
3 months. 11.8% of the 400 respondents tested positive for HIV.
There was a significant association between risk factors and HIV
among the MSM studied.

Conclusions. MSM in Akwa Ibom State engage in high-risk
behaviors, therefore, a risk reduction program targeted at each
specific identified risk is highly recommended.

and a higher proportion of unprotected sex behaviour
suggests that they are also a high-risk group for HIV
transmission.

Sex between men occurs in every culture and society.
However, the extent and public acknowledgement
vary from place to place [25]. This can depend on how
tolerant the society or culture is towards homosexuality.
For example, in Nigeria Global AIDS Response Progress
Reporting (GARPR) 2015 reports from National Agency
for Control of AIDS (NACA) state that ‘no provision of
this law will deny anybody in Nigeria access to HIV
treatment and other medical services.

However, the World Health Organization International
Classification of Diseases states that according to
Nigeria GARPR 2015 report, the Nigerian government
had in 2014 increased the punishment for homosexuality
to 14 years in jail [23].

Sex between men is significant in the context of HIV
because when unprotected, anal sex carries a very high
risk [5].

A risk factor is any attribute, characteristic or exposure
of an individual that increases their likelihood of
developing a disease or injury. The risk of acquiring
HIV among men who have sex with men is 22 times
higher than in the general population. It’s also increased
by factors such as injection drug use and sex work. This
is because condom use is low among these groups [23].
Available data from previous studies suggest that the
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HIV epidemic among gay, bisexual and other male-to-
male sex has intensified and continues to spread globally.
Globally, MSM is disproportionately affected by HIV
more than those in the general population [4]. In spite
of huge investments bringing resources for global HIV
programming and expanded antiretroviral treatment
programs that have resulted in significant declines for
other populations including the general population,
female sex workers and injection drug users, HIV among
MSM has remained on a sustained increase globally [5].

JUSTIFICATION OF THE STUDY

The relative increase in HIV incidence among MSM
in the era of expanded Antiretroviral Therapy (ART)
Program and in which there’s been HIV decline among
other groups has been termed ‘“resurgent epidemic in
MSM and future studies among this group may benefit
from this study to estimate the HIV incidence rate among
MSM in Akwa Ibom [21].

The quality of knowledge of HIV risk factors among
MSM is concerning and how this knowledge translates
into practice appears to be substantially lacking in Akwa
Ibom State. In this study, more findings about the major
drivers of spread of HIV/AIDS among the MSM will be
useful in planning for strategic intervention towards the
HIV epidemic control in Akwa Ibom State [12].

This study tends to provide an insight on their behavioral
pattern that exposes them to HIV infection in Akwa
Ibom State, Nigeria.

Materials and methods

ETHICAL CONSIDERATIONS

Ethical approval to undertake the study was obtained
from the State ministry of health. The participants were
briefed on the objectives of the study, and their written
consent was also obtained before proceeding with the
research. This is a cross-sectional study carried out on
MSM residents in Akwa Ibom State. At the onset of this
study, an entry visit was paid to the gatekeepers and
heads of the MSM community in Akwa-Ibom State to
explain the essence of the study and further seek their
buy-in and support to carry out the survey.

Population of the Study: the study included men
who have sex with men in Akwa Ibom State, Nigeria.
Eligibility criteria for the participants included being
biologically male, 18 years and above, identified as
having had sex with another man in the preceding year,
and currently living in Akwa Ibom State.

Study Area: the study was carried out in Akwa Ibom
State. It is in the South-South geopolitical zone,
lying between Latitudes 40 32N and 5o 33North and
Longitudes 7025E and 8o 25 East. The State capital is
Uyo, with over 500,000 inhabitants. Akwa Ibom has an
airport and two major seaports. The State covers a total
land area of 7,081 kilometers square. It is currently the
highest oil and gas-producing State in the country. Akwa
Ibom has an airport and two major seaports. Akwa-Ibom
State consists of thirty-one local government areas and

RISK FACTORS OF HIV/AIDS AMONG MEN WHO HAVE SEX WITH MEN

13 major cities. The main spoken languages are English,
Ibibio, Annang, Eket and Oron. The people of Akwa
Ibom thrive in fishing, Oil and Gas business, crafts, sales
of goods and services, palm oil production and fishing
farming.

SAMPLE SIZE CALCULATION

The sample size was determined using the formula for
calculating sample size for an unknown population.

Sample size (n) = Z* x Pq
d2
n = sample size
Z? = confidence interval (95%) = 1.96
P = proportion of the population having the
characteristics (unknown use 0.5)
d = degree of accuracy desired (5%) = 0.05
q = estimate of the true proportion of factor of interest in
the population (1-P)
n=1.962x0.5x (1-0.5)

0.052
n=3.8416 x 0.25 = 0.9604 = 384.16
0.0025 0.0025
n=384.16 ~ 400

The sample size was rounded up to 400 men to make
room for dropouts.

SAMPLING PROCEDURE

To select respondents for this study, a snowball sampling
technique was used. The study was done in three
senatorial zones of Akwa Ibom State (i.e., Ikot Ekpene,
Uyo and Eket Senatorial Zones) with participants
across 26 out of 31 LGAs of the State. A total of 400
MSM residents from the 3 senatorial zones were
recruited for the study; 150 living in Uyo, 125 living
in Ikot Ekpene and 125 living in Eket. For working
with the MSM community lead/gatekeepers, HALG —
a non-governmental organization whose mission is to
prevent HIV/AIDS among key populations including
people who have sex with men — nominated three lead
gatekeepers per zone. These gatekeepers were trained on
how to work with the research assistants and provided
financial compensation for their work (N 40,000.00
each per zone). With a snowball sampling approach,
first, the initial seed person added one more to whom
he had contact and so on. The referral continued until
the required sample size was attained. At each identified
location where there were MSM groups or “hotspots”,
they were approached at their convenience times and
convenient locations (including restaurants, bars, cafes,
lessons centres church football).

DATA COLLECTION

The respondents were contacted for the study and
were sent questionnaires about their medical and
HIV testing history, as well as socio-economic
status and demographic information. The research
assistants administered the validated questionnaires
to the participants themselves. These were checked
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for accuracy, and any mistakes were noted. The
frequency of risky behaviour was collected using self-
administered questionnaires with informed consent
from all participants. A pre-counselling session was
conducted by HIV counsellor tester among the research
assistants and HIV test was done on site.

SCREENING FOR HIV

Each participant underwent a pre-counseling and HIV
test following the national testing algorithm. Those
reactive on the ‘Determine’ testing kits were confirmed
using the Unigold kits and the clients who were positive
were given post-test counseling. They were then referred
to further follow-up and ART initiation by HALG.

DATA ANALYSIS

The data were analyzed using IBM SPSS Version 20.
The distributions of the variables were shown in the
frequency table, and the comparison of the frequency
proportions was done using chi-square and Fisher exact
tests where appropriate. P-values less than 0.05 were
considered a statistically significant difference and there
was a statistically significant association between the
dependent variable and independent variable.

To adjust for multiple covariates, the Logistics regression
model was conducted with HIV status as the dependent
variable and several covariates that were significant
in bivariate analysis were included. The output was
expressed in odds ratio (OR) with a 95% confidence
interval (95%). The model adjusted for covariates was
statistically significant %2 (37) = 129.23, p < 0.001. The
model explained 53.6% (Nagel Kerke R2) of variance in
HIV positivity in the study population.

Results

Results in Table I showed that more than half (50.5%) were
between the ages of 20-29 years and (29.8%) were < 19
years. About (49.5%) of the respondents had tertiary
education, (45.3%) completed secondary education and
(5.5%) completed primary education. Some (30%) of
the respondents were students, (13.3%) were artisans,
(6.5%) were farmers, 19.3% were traders and 26.8% were
unemployed. However, about (4.3%) of the respondents
were in other occupations. The vast majority (81.8%) of
the respondents were single, 8.0% were married, 6.3%
were separated and 4% were once married and now
divorced. The majority (41.8%) of the respondent leave
alone, (34.8%) leave with family, (18.8%) leave with a
male friend and about (4.5%) leave with a female friend.
More than half (52%) of the respondents stay in a public
yard, (33.5%) stay in a detached house and about (14.3%)
stay in a hostel. About (69%) of the respondents are
independent of their monthly income while (29.2%) are
dependent. However, (1.8%) of the respondents are not
dependent or independent of their monthly income.

Results on Table II showed that majority (94.8%) of
the respondents are members of MSM community
while few (5.3%) are not members. About (39.8%) of

Tab. I. Socio-demographic characteristics of the respondents.

I Frequency | Percentage
Variable auency o
Age group
<19 years 119 29.8
20-29 years 202 50.5
30-39 years 59 14.8
> 40 years 20 5
Educational status
Primary 22 55
Secondary 181 45.3
University 197 49.3
Occupation
Student 120 30
Artisan 53 13.3
Farmer 26 6.5
Trading 77 19.3
Unemployed 107 26.8
Other 17 43
Marital status
Single 327 81.8
Married 32 8
Separated/Divorced 25 6.3
Widowed 16 4
Others
Leaving with
Alone 167 41.8
With family 139 34.8
With male friend 75 18.8
With female friend 18 4.5
Others 1 0.3
Resident
Public yard 208 52
Detached 134 335
Hostel 57 14.3
Others 1 03
Income Status
Dependent on monthly income 117 29.3
Independent of monthly income 276 69
Others 7 1.8

the respondents describe themselves as MSM, (36.5%)
bisexual and (23.5%) gay. Vast majority (66.3%) of the
respondents were between 15-20 years of age when
they had first sex with male partner, some (18.5%) were
between 21-25 years, few (9%) were between 9-14 years
while very few (5.5%) were between 26-30 years. Some
(26.5%) of the respondents joined the MSM community
voluntary, (26%) joined due to peer pressure, (20.5%)
joined the MSM community because of financial need,
few (7.8%) were forced to join, (5.3%) joined because of
career pursuit (Tab. II).

About (45.5%) of the respondents are versatile, (29.3%)
preferred the role of being on top while (25.3%) preferred
the bottom role. Some (44%) prefer men in higher
authority as male sex partner, (34.5%) prefer the same age
bracket while (21.5%) prefer adolescents. More than half
(74.3%) of the respondents had sex with a male partner
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Tab. II. Sexual orientation among the respondents.

! Frequency | Percentage
Variable ausncy o
Member of MSM community
Yes 379 94.8
No 21 53
Typology
Gay 94 235
Bisexual 146 36.5
MSM 159 39.8
Others 1 03
Age you had first sex with male partner
<12 years 36 9
13-19 years 265 66.3
20-29 74 18.5
> 30 25 6.3
Why | joined MSM community
Forced 31 7.8
Hormonal/involuntary 28 7.0
Voluntary 106 26.5
Peer pressure 104 26.0
Financial need 82 205
Career pursuit 21 5.3
Respect of authority 28 7.0

Tab. IlI. Sexual lifestyle among the respondents.

- Frequency | Percentage
Variable q(F) v (%) 9
Preferred role during sex
Top 117 293
Bottom 101 253
Versatile 182 45.5
Others -

Preferred choice of male partner

Men in higher authority 138 34.5
Same age bracket 176 44

Adolescents 86 215
Others -

Sex with male partner within last 3 month

Yes 297 743
No 100 25

Others 3 0.8

Sex you preferred not to use condom with

Same sex 200 50

Opposite sex 58 14.5
Both sexes 135 33.8
Others 7 1.8

within the last 3 months, (25%) indicated ‘no’ as not
having sex with a male partner within the last 3 months.
Some (33.8%) prefer not to use condom with both sexes,
(50%) with same sex and (14.5%) with opposite sex.
However, few (1.8%) uses condom (Tab. III).

In the last 3 months, slightly less than half (47.5%) of
the respondents sometimes do not use condom during
sex, (30.5%) almost every time do not use condom while
(21.8%) do not use condom every time they have sex.
About (42.5%) of the respondents sometimes had multiple
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sex partner, (35.3%) almost every time while (21.5%)
every time. However, (0.8%) had no multiple sex partner.
Slightly less than half (45.8%) sometimes had group sex,
(14.8%) almost every time had group sex while (12.8%)
had group sex every time. However, about (26.8%) of the
respondent did not have group sex. Some (36.8%) of the
respondents sometimes use psychoactive drugs, (15%)
every time, (12%) almost every time while (36.3%) did
not use psychoactive drugs.

Slightly more than half (54.3%) did not share injection
syringes/needle, about (30.5%) sometimes share
injection syringes/needle, (6%) share injection syringes/
needle almost every time while (9.3%) share injection
syringes/needle every time.

Slightly less than half (48.3%) of the respondents
sometimes do not use lubrication during sex, (26.8%)
almost every time do not use lubrication, (14.8%) do not
use lubrication every time during sex while few (10.3%)
uses lubrication during sex. Majority (62.5%) sometimes

Tab. IV. Behavioral lifestyle of the respondents.

" Frequency | Percentage
Variable (F) (%)
Non-use of condom during sex
Every time 87 21.8
Almost every time 122 30.5
Sometimes 190 47.5
Others 1 0.3
Multiple sex partner
Every time 86 21.5
Almost every time 141 353
Sometimes 170 42,5
Others 3 0.8
Group sex
Every time 51 12.8
Almost every time 59 14.8
Sometimes 183 45.8
Others 107 26.8
Use of psychoactive drugs
Every time 60 15
Almost every time 48 12
Sometimes 147 36.8
Others 145 36.3
Sharing of injection syringes/needle
Every time 37 93
Almost every time 24 6.0
Sometimes 122 30.5
Others 217 54.3
Non-use of lubrication during sex
Every time 59 14.8
Almost every time 107 26.8
Sometimes 193 48.3
Others 41 10.3
Transactional sex
Every time 65 16.3
Almost every time 74 18.5
Sometimes 250 62.5
Others 1 2.8
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had transactional sex, (18.5%) almost every time, (16.3%)
every time while (2.8%) of the respondents did not have
any transactional sex. MSM who sell sex may also be
those who are in lower socioeconomic status or use drugs,
putting them at higher risk of HIV infection (Tab. IV).

About (30.5%) of the respondents indicated that
unprotected sex with both sexes exposes one more to
getting infected with HIV, (28.8%) indicated unprotected
sex with opposite sex, (24.8%) indicated unprotected sex
with same sex while (16%) indicated that none of the
above can expose one more to getting infected with HIV.
Majority (72.3%) of the respondents do not know their
casual male sex partner HIV status, (27%) indicated
negative while few (0.8%) indicated positive. About
(62.3%) HIV status of the main male sex partner were
unknown, (30%) were negative while (7.8%) of the
main male sex partner are positive. Majority (75.5%)
of the respondents’ female sex partner HIV status was
unknown, about (23.5%) were HIV negative while (1%)
were HIV positive. The average number of the self-
reported sex partners was 7.3% in the past 6 months,
with more than one-third of them (36.9%) reporting
having more than 11 male partners in those six months.
These sex partners were either regular partners (76.1%,
n = 305), casual partners (18.0%), or paying partners
(5.9%). About 38.2% of the participants reported that
they were not aware of their sex partners’ HIV status.

Tab. V. Perception of HIV risk factors and willingness to use HIV pre-
ventive measures.

Tab. VI. Prevalence of HIV infection among the respondents.

) Frequency | Percentage
Variable OzF) v o 9
Positive 47 11.8
Negative 353 88.3
Total 400 100

! Frequency | Percentage
Variable (F) (%)
Which exposes one more to HIV infection
Unprotected sex with same sex 99 24.8
EL;J;Xprotected sex with opposite 115 8.8
None of the above 64 16
Unprotected sex with both sexes 122 30.5
HIV status of casual male partner
Positive 3 0.8
Negative 108 27
Unknown 289 72.3
HIV status of main male partner
Positive 31 7.8
Negative 120 30
Unknown 249 62.3
HIV status of female partner
Positive 4 1.0
Negative 94 235
Unknown 302 755
Use of pre-exposure prophylaxis
Yes 137 34.3
No 124 31
Not aware 139 34.8
Awareness of HIV preventives services
Very much aware 315 78.8
Not aware 51 12.8
Never aware 34 8.5

About (34.8%) indicated not aware of using Pre-
exposure prophylaxis in the past three months, (34.3%)
used pre-exposure prophylaxis while (31%) indicated
no. Majority (78.8%) of the respondents were very much
aware of HIV preventive services for the members of
MSM community, (12.8%) were not aware while about
(8.5%) were never aware (Tab. V).

The result in Table VI below revealed that vast majority
(88.3%) of the respondents were HIV negative while
few (11.8%) were HIV positive.

Table VII shows the relationship between the variables
and HIV/AIDS among the respondents. About 13.0%
of the respondent within 20-29 years age group tested
positive for HIV, while 12.1% of those within 30-39years
age group tested positive for HIV and only 6.7% of the
respondents > 40 years, tested positive for HIV. The risk
analysis showed non-statistical significance association
of the Age group with HIV positive status with p-value
of 0.41.

About 17.7% of the respondents who attended at most
secondary school, tested positive for HIV, while 9.1% of
those respondents with primary school education, tested
positive for HIV and about 6.6% of those with university
education, tested positive for HIV. The risk analysis
showed statistical significance association between
educational status and HIV status, with a p-value of
0.003 [Odd ratio = 2.49 (95% CI = 0.32-19.75)]. About
36.3% of those respondents who are unemployed, tested
positive for HIV, 11.7% of the respondents that are
traders, tested positive for HIV, 9.4 of the respondents
that are artisans, tested positive to HIV, 7.5% of the
respondents who are students, tested positive while 3.8%
of those respondents that are farmers tested positive
for HIV. The risk analysis showed non-statistical
significance with p-value of 0.1. A total of 13.1% of the
respondents who were single, tested positive for HIV,
while about 12.5% of the married respondents, tested
positive for HIV. The risk analysis shows that there is a
statistical significance association between marital status
and HIV positive outcome, with a p-value of 0.01 [Odd
ratio = 2.64 (95% CI = 0.49-14.2)]. The respondents
who said they were living with their family had about
18.7% of them who were tested positive for HIV, while
about 9.6% of those respondents living alone, tested
positive and the respondents who were living with their
male friend had about 5.3% of them tested positive for
HIV. About 15.4% of the respondents who are residing
in a public yard, tested positive for HIV, while 8.2%
of those respondents who are resident in a detached
house, tested HIV positive and 5.3% of the respondents
residing in a hostel, tested positive for HIV. The risk
analysis showed a statistical significance with p-value
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Tab. VII. Relationship between sociodemographic variables and HIV /AIDS.

HIV Status
Variable Category Positive (%) Negative (%) %2 p-value
<19 0 17 (100
20-29 33 (13.0) 221 (87.1)
Age group 30-39 12 (12.1) 87 (87.9) 2.79 o4
> 40 2(6.7) 28 (93.3)
Primary 2(9.1 20(90.0)
Educational status Secondary 32 (17.7) 149 (82.3) 11.47 0.003
University 13 (6.6) 184 (93.4)
Student 9(7.5) 111 (92.5)
Artisan 5.4 48 (90.6)
- Farmer 1(3.8) 25(96.2)
Occupation Trading 9(117) 68 (88.3) 891 041
Unemployed 20 (18.7) 87 (81.3)
Other 3(17.6) 14 (82.4)
Single 43 (13.1) 284 (86.9)
- Married 4(12.5) 28(87.5)
Marital status Separated 00 25 (100) 5.92 0.01
Divorced 0O 16 (100)
Alone 16 (9.6) 151 (90.4)
With family 26 (18.7) 113 (81.3)
Living with With male friend 4(5.3) 71(94.4) 10.6 0.03
With female friend 1(5.6) 17 (94.4)
Others 0 1 (100)
Public yard 32 (15.4) 176 (84.6)
- Detached 11(8.2) 123 (91.8)
Resident Hostel 3(5.3) 54 (94.7) 11.03 0.009
Others 1 (100) 0(0)
Dependent 15 (12.8) 102 (87.2)
Monthly income Independent 30(10.9) 246 (89.1) 2.57 0.25
Others 2(28.6) 5(71.4)

of 0.009 [Odd ratio = 0.93 (95% CI = 0.32-2.78)]. About
28.6% of the respondents who chose not to disclose their
monthly income status, tested positive for HIV, 12.8% of
the respondents who said they are dependent on monthly
income source, tested positive for HIV, while 10.9% of
those who said they are independent on monthly income
source, tested positive for HIV. The risk analysis showed
a non-statistical significance relation of the income
dependability with HIV with a p-value of 0.25 (Tab. VII).
Table VIII showed the relationship between the sexual
orientation of the respondents and their HIV status.
About 12.1% of those respondents who belonged
to the MSM community social group, tested HIV
positive, while 4.8% of those respondents who did not
belong to any MSM community social group, tested
positive for HIV. The risk analysis showed no statistical
significance with a p-value of 0.5. The respondents who
self-identified as gay, had about 18.1% of them tested
positive for HIV, while 16.4% of the respondents who
identified as bisexual, tested positive for HIV and only
3.8% of those respondents who chose to be identified
as MSM, tested positive for HIV. The risk analysis
showed a statistically significant association between
bisexual and HIV positivity with a p-value of < 0.001
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[Odd ratio = 1.51 (95% CI = 0.56-4.05)]. About 12.8%
of those respondents who made their debut into MSM at
the age bracket of 20-29 years, tested positive for HIV,
while 11.7% of the respondents who had their first sex
with men at the age range of 13-19 years, tested positive
for HIV. The risk analysis showed no statistically
significant association between age of debut into MSM
and HIV positivity as seen with a p-value of 0.8. About
23.8% of the respondents who joined MSM in search of
career pursuit, tested positive for HIV, 15.1% of those
that voluntarily joined MSM, tested positive, 13.4%
of those respondent who joined MSM due to financial
need, tested positive, about 9.6% of those who joined
MSM due to peer pressure, tested positive, while 6.5%
of those who were forced into MSM, tested positive and
only about 3.6% of those joined MSM due to respect
for higher authority, tested positive for HIV. The risk
analysis showed a non-significant relationship between
mode of debut into MSM and HIV positive outcome,
with a p-value of 0.29 (Tab. VIII).

Table IX shows relationship between sexual lifestyle of
the respondents and HIV status.

About 15.8% of those respondents who chose to play
the role of bottom during sexual intercourse with fellow
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Tab. VIII. Relationship between Sexual Orientation of the Respondents and HIV Status.

HIV Status
Variable Category Positive Negative X? p-value
. Yes 46 (12.1) 333 (87.9)
MSM community member NG 148 20 (95.2) 0.45 0.5
Gay 17 (18.1) 77 (81.9)
Bisexual 24 (16.4) 122 (83.6)
Typology MSM 668 153 (96.2) 1914 ] <0001
Others 0 1 (100
<12 0 10 (100)
. 13-19 27 11.7) 203 (88.3)
Age at First sex 20-29 20(12.8) 136 (87.2) 0.92 08
>30 0O 4 (100
Forced 2 (6.5 29 (93.5)
Hormonal/involuntary 2(7.1) 26 (92.9)
Voluntary 16 (15.1) 90 (84.9)
Why MSM Peer pressure 10 (9.6) 94 (90.4) 0.72 0.29
Financial need 11 (13.4) 71 (86.6)
Career pursuit 5(23.8) 16 (76.2)
Respect of authority 1(3.6) 27 (96.4)
Tab. IX. Relationship between sexual lifestyle of the respondents and HIV status.
HIV Status
Variable Category Positive Negative X? p-value
Top 119.4) 106 (90.6)
- Bottom 16 (15.8) 85 (84.2)
Role In Sex Versatile 20 (11.0 162 (89.0) 228 031
Others
Men in authority 10(7.2) 128 (92.8)
Choice of male partner Same age bracket 26 (14.8) 150 (85.2) 448 0.1
Adolescents 11 (12.8) 75 (87.2)
Yes 30 (10.1) 267 (89.9)
MSM sex in last 3 month No 16 (16.0) 84 (84.0) 4.46 0.11
Others 1(33.3) 2(66.7)
Same sex 12 (6.0 188 (94.0)
Opposite sex 6(10.3) 52 (89.7)
Use Condom Preferred sex Both sexes 27 20,01 108 80.0) 17.2 <0.001
Others 2(28.6) 5(71.4)

men, tested positive for HIV, while 11.0% of those
respondents who are versatile, tested positive and 9.4%
of those respondents that ply the Top role during sex
with men, tested positive for HIV. The risk analysis
showed a non-significant relationship between the role
and HIV positive outcome with a p-value of 0.31. More
than 14% of those respondents who preferred having
sex with men of same age bracket, tested positive for
HIV, while 12.8% of the respondents that preferred sex
with adolescent men, tested HIV positive and 7.2% of
those MSM who chose to have sex with men in higher
authority, tested positive to HIV. The risk analysis
showed a non-significance relationship between the
choice of male sex partner and HIV positive outcome
with a p-value of 0.11. The respondents who were neutral
about their sexual activeness in the past 3 months, had
about 33.3% of them tested positive for HIV, while
16% of those who said they never had sex within the

last 3 months, tested HIV positive and about 10.1% of
those respondents who had sex with men within the
last 3 months, tested positive for HIV. The risk analysis
showed a non-significant relationship between sexual
activeness and HIV positive outcome with a p-value
of 0.11. About 28.6% of the respondents who do not
use condom during sex, tested positive for HIV, 20%
of the respondents who use condom while having sex
with both male and female, tested positive to HIV, while
10.3% of the respondent who uses condom during sex
with opposite partners only, tested positive for HIV
and 6.0% of those that use condom only with same
sex, tested positive for HIV. The risk analysis showed a
statistically significant association between unprotected
sex and HIV positivity, with a p-value of < 0.001 [Odd
ratio = 4.13 (95% CI = 0.38-44.52)] (Tab. IX).

Table X shows relationship between risk behaviors of
the respondents and HIV status.
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About 14.9% of the respondents who do not use condom
every time they have sex, tested positive, 14.2% of those
who sometimes do not use condom during sex, tested
positive for HIV, while 5.7% of the respondents who
almost every time do not use condom, tested positive
for HIV. The risk analysis showed a non-significance
relationship between the rate of non-condom use during
sex and HIV positive outcome with a p-value of 0.06.
About 23.3% of the respondents who engage every
time with multiple sex partners, tested positive for HIV,
while about 10.0% of the respondents who sometimes
engage with multiple sex partners, tested HIV positive.
The risk analysis showed a statistical significance
association between multiple sex partner engagement
and HIV positive outcome with a p-value of 0.004 [Odd
ratio = 0.30 (95% CI = 0.09-1.03)]. More than 25%
of the respondents who engage in a group sex with
men every time, tested positive for HIV, about 14.8%
of the respondents who sometimes engage in a group
sex with fellow men, tested positive for HIV, while
6.8% of those that almost every time engage in group
sex, tested HIV positive. The risk analysis showed a
statistically significant relationship between group sex
engagement and HIV positive outcome with a p-value
of < 0.001 [Odd ratio = 0.47 (95% CI = 0.14-1.59)].
About 25% of the respondents who use psychoactive

RISK FACTORS OF HIV/AIDS AMONG MEN WHO HAVE SEX WITH MEN

substances every time they want to have sex, tested
positive for HIV, while about 17.7% of the respondents
who sometimes use psychoactive substances during
sex, tested HIV positive, above 10% of the respondents
who almost every time use psychoactive substances
during sex, tested HIV positive and less than 1% of
the respondents who do not consume psychoactive
substances, tested positive for HIV. The risk analysis
showed a statistical significance relationship between
intake of psychoactive substances by the respondents and
HIV positive outcome with a p-value of < 0.001 [Odd
ratio = 0.37 (95% CI = 0.08-1.87)]. Greater than 13% of
the respondents who sometimes share injection syringes/
needles, tested positive to HI'V, while about 11.5% of the
respondents who do not share syringes/needles, tested
positive for HIV, and greater than 8% of the respondents
who share needles almost every time, tested positive
for HIV. The risk analysis showed a non-significance
relationship between the sharing of syringes/needles
among the respondents and HIV positive outcome with
a p-value of 0.82. About 15.3% of the respondents who
do not use lubricant every time during sex, tested HIV
positive, while about 14.6% of those who use lubricant
during sex, tested HIV positive and 14.5% of those
who sometimes do not use lubricant during sex, tested
HIV positive. The risk analysis showed a statistical

Tab. X. Relationship between risk behaviors of the respondents and HIV status.

HIV Status
Variable Category Positive Negative X? p-value
Every time 13 (14.9) 74 (85.1)
Almost every time 7(.7) 115 (94.3)
Non-use of Condom Sometimes 27 (14.2) 163 (85.3) 74 0.08
Others 0 () 1 (100)
Every time 20 (23.3) 66 (76.6)
. Almost every time 10(7.1) 131 (92.9)
Multiple sex partner Sometimes 17 (10.0) 153 (90.0) 1285 0.004
Others 0 3(100)
Every time 13 (25.5) 38(74.5)
Almost every time 4(6.8) 55 (93.2)
Group sex Sometimes 27 (14.8) 156 (85.2) 20.96 <0.001
Others 3(2.8) 104 (97.2)
Every time 15 (25.0) 45 (75.0)
. Almost every time 5(10.4) 43 (89.6)
Use of Psychoactive drugs Sometimes 6 177) 121 @23) 39.16 <0.001
Others 1(0.7) 144 (99.3)
Every time 3(8.1) 34(91.9)
i . Almost every time 2(8.3) 22 (91.7)
Sharing of syringes/needle Sometimes 17 (13.9) 105 @6.1) 1.01 0.82
Others 25 (11.5) 192 (88.5)
Every time 9(15.3) 50 (84.7)
X Almost every time 4(3.7) 103 (96.3)
Non-use of lubricant Sometimes 28 (14.5) 165 (85.5) 106 0.01
Others 6 (14.6) 35(85.4)
Every time 13 (20.0) 52 (80.0)
. Almost every time 7 (9.5) 67 (90.5)
Transactional sex Sometimes 1 8.4 229 91.6) 19.7 <0.001
Others 6 (54.5) 5(45.5)
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significance relationship between non-use of lubricant
during sex and HIV positivity outcome with a p-value of
< 0.01 [Odd ratio = 1.43 (95% CI = 0.44-6.23)]. About
54% of the respondents who do not transact sex, tested
HIV positive, while 20% of the respondents who transact
sex every time, tested positive for HIV, above 9% of the
respondents who transact sex almost every time, tested
HIV positive and about 8.4% of those that transact sex
sometimes, tested HIV positive. The risk analysis showed
a statistical significance relationship transactional sex
and HIV positive outcome with a p-value of < 0.001
[Odd ratio = 2.96 (95% CI = 0.41-21.4)] (Tab. X).

Table XI shows relationship between perception of HIV
risk factor and HIV status.

Greater than 17% of those who believed that unprotected
sex with both male & female partners poses a higher risk,
tested HIV positive, while 12% of the respondents who
do not believe that unprotected sex with neither male nor
female sexual partner exposes them more to contracting
HIV, tested positive for HIV, while about 10.1% of those
who believed it is only unprotected sex with male partner
posed a higher risk of HIV contraction, tested positive
for HIV, and about 7.0% of those who believed only
unprotected sex with female partner that poses a high risk
exposure, tested HIV positive. The risk analysis showed
a non-significant relationship between this variable and
HIV positive outcome with a p-value of 0.1. About 33.3%
of the respondents whose casual male partner were HIV
Positive, tested positive for HIV; Above 13% of those
respondents who did not know the HIV status of their
casual male partners, tested positive for HI'V, and about
6.5% of those respondents whose male casual partner
was HIV negative, tested positive for HIV. The risk
analysis showed a non-significance relationship between
this variable and HIV positive outcome with a p-value of

0.07. More than 35.5% of the respondents who has HIV
positive main male partners, tested positive for HIV,
while 10.8% of those who do not know the HIV status
of their main male partner, tested HIV positive and 7.5%
of those whose HIV status of their main male partner
is Negative, tested positive for HIV. The risk analysis
showed a statistical significance relationship between
awareness of the main male partners’ HIV status and
HIV positive outcome with a p-value of < 0.001 [Odd
ratio = 0.14 (95% CI = 0.04-0.52)]. Exactly 25.0% of the
respondents who are aware of their female partners, HIV
positive status, tested HIV positive, while 11.9% of those
who are not aware of their female partners’ HIV status,
tested HIV positive and about 10.6 of the respondents
who are aware of their female partner’s HIV negative
status, tested HIV positive. The risk analysis showed a
non-significance relationship between this variable and
HIV positive outcome with a p-value of 0.47.

More than 23% of the respondents who do not use Pre-
Exposure Prophylaxis (PrEP), tested HIV positive, while
about 6.6% of those who take PrEP, tested HIV positive
and slightly less than 6.6% of those who are not aware of
PrEP, tested positive for HIV. The risk analysis showed a
statistical significance relationship between awareness/
uptake of PrEP and HIV positive outcome with a p-value
of < 0.001 [Odd ratio = 5.10 (95% CI = 0.04-0.52)].
Close to 13.8% of those who were not much aware of
HIV preventive services going on in the State, tested
positive, while about 12.4% of those who are aware of
the ongoing HIV preventive services in the State, tested
positive and less than 3% of those were never aware of
any ongoing HIV preventive program in the State, tested
positive. The risk analysis showed a non-significant
relationship between this variable and HIV positive
outcome with a p-value of 0.47 (Tab. XI).

Tab. XI. Relationship between perception of HIV risk factor and HIV status.

HIV Status
Variable Category Positive Negative X2 p-value
Unprotected same sex 10 (10.1) 89 (89.9)
Unprotected opposite sex 8 (7.0 107 (93.0)
What causes more Exposure None of the above 8(12.5) 56 (87.5) 62 01
Unprotected sex with both 21 (17.2) 101 (82.8)
Positive 1(33.3) 2 (66.7)
Casual male partner HIV status Negative 7 (6.5) 101 (93.5) 5.72 0.07
Unknown 39 (13.5) 250 (86.5)
Positive 11 (35.5) 20 (64.5)
Main male partner HIV status Negative 9(7.5) 111 (92.5) 14.7 <0.001
Unknown 27 (10.8) 222 (89.2)
Positive 1(25.0) 3(75.0)
Female partner HIV status Negative 10 (10.6) 84 (89.4) 1.37 0.47
Unknown 36 (11.9) 265 (88.1)
Yes 9(6.6) 128 (93.4)
Use of PEP No 29 (23.4) 95 (76.6) 21.09 < 0.001
Not aware 9(6.5) 130 (93.5)
Very much aware 39 (12.4) 276 (87.6)
Preventive services awareness Not aware 7 (13.7) 44 (86.3) 2.89 0.22
Never aware 1(2.9) 33(97.1)




Tab. XII. Multivariate analysis.

Variable Categories 0Odd Ratio (95% CD
Primary! 1
Education Secondary 2.49(0.32-19.75)
Tertiary 0.81(0.10-6.39)
Single! 1
Marital Status Married 2.64(0.49-14.2)
Separate 0
Divorced 0
Alone! 1
With family 1.97 (0.7-5.52)
Living With male friend 114 (0.2-4.97)
With female friend 1.31(0.11 -1.31)
Other 0
Public yard! 1
Detached 0.93 (0.32-2.78)
Resident Hostel 0.34 (0.10-1.76)
Others
Gay? 1
Typology Bisexual 1.51 (0.56-4.05)
MSM 0.48 (1.20-1.92)
Others
Same sext 1
Opposite sex 0.91 (0.21-32.95)
Use of condom Both sexes 1.84 (0.637-5.32)
Others 4.13(0.38-44.52)
Every time! 1
. Almost every time 0.19 (0.05-0.69)*
Multiple Sex Sometimes 0.30 (0.09-1.03)
Others
Every timet 1
Group Sex Almost evgry time | 0.04 (0.006-0.30)*
Sometimes 0.47 (0.14-1.59)
Others 0.45 (0.05 -3.58)
Every time! 1
g:\?c%t)ac ave  Amostevery time | 037 (0.08-187
substances Sometimes 0.35(0.11-1.07
Others 0.014 (0.001-0.17)*
Every timet 1
Non-use of Almost every time 0.54 (0.12-2.58)
Lubricant Sometimes 1.48 (0.43-5.12)
Others 1.02 (0.17-6.15)*
Every timet 1
Transact Sex Almost evgry time 0.98 (0.2-4.47)
Sometimes 1.43 (0.44-6.23)
Others 2.96 (0.41-21.4)
HIV Status of Positive' 1
Main male Negative 0.13 (0.03-0.57)*
partner Unknown 0.14 (0.04-052)
Yest 1
Use of PrepP No 5.10 (1.59-16.4)*
Not aware 2.70 (0.68-10.67)

1 Reference variable. * Independent covariate statistically significantly as-
sociated (p < 0.05) with HIV positivity. p-value < 0.05 = Significant.

Table XII shows the multivariate analysis. To adjust
for multiple covariates, Logistics regression model
was performed with HIV status as dependent variable
and several covariates that were significant in bivariate
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analysis were entered. The output was expressed in odd
ratio (OR) with 95% confidence interval (95% CI). The
logistic regression model was statistically significant,
x> (37) = 129.23, p < 0.001. The model explained 53.6%
(Nagel kerke R2) of the variance in HIV positivity in
the study population. With other variables held constant
education, marital status, typology, unprotected sex with
both male/female partner (non-use of condom), multiple
sex partner (almost every time), group sex (almost every
time), Psychoactive drug (Others), Lubricant sex (others),
HIV status of main male partner, Use of PrEP (No) were
significantly associated (p < 0.05) with HIV positivity.
The respondents who had at most secondary and tertiary
education are 2.49 times more and 0.81 less likely to be HIV
positive than those with only primary school education;
with other variable held constant. The respondents who
self-identified as bisexual are 1.51 more likely to be HIV
positive when compared to those who strictly identified as
Gay; with other variable held constant. The odd of being
HIV positive is 4.13 times higher in those who engage in
unprotected sex than those who use condom during sex;
with other variable held constant.

The respondent who had multiple sex partners (almost
every time) had 0.19 times lesser odd of HIV positivity
to those who had multiple sex partners every time with
other variable held constant. With all other variables
held constant, the respondents who engage in group sex
almost every time is 0.45 times lesser than those who
engage in group sex every time. The respondents who
do not use psychoactive substances during sex is 0.014
times less likely to become HIV positive when compared
to those with regular (every time) intake of psychoactive
substances; with other variable held constant. The
respondents who do not use lubricant during sex (every
time, stands 1.02 times chances higher of being HIV
positive than those who use lubricant during sex; with
other variable held constant. The respondents who do not
engage and those who sometimes engage in transactional
sex are 2.96 times and 1.43 times more likely to be HIV
positive than those who transact sex every time; with
other variable held constant. The respondent whose main
male partner’s HIV status is negative, is 0.13 times less
likely to be HIV positive than those with HIV positive
main male partner; with other variable held constant. The
respondents who did not take PrEP (NO) and (unaware)
are 5.10 and 2.70 times more likely to be HIV positive
than those who used PrEP (yes); with other variable held
constant (Tab. XII).

Distribution of HIV incidence among MSM across 26
LGAs covered in Akwa Ibom Ikot Ekpene LGA had
16 (34% positivity rate) while, Abak LGA had 6 (13%
positivity rate) then followed by Uyo with 4 positives
(9% positivity rate). The above results correspond with
the NAIIS and AKAIS survey report with Ikot Ekpene
LGA having saturation in terms of meeting the 1st 95
of the UNAIDS 95-95-95 target, while Uyo has a good
number of unmet targets in HIV status identification
among the general population.

Figure 1 shows the distribution of HIV positivity among
the MSM in the 26 LGAs covered.
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Fig. 1. Bar chart showing the distribution of HIV positivity among
the MSM in the 26 LGAs covered.
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Discussion

This study on the risk factors of HIV among men who
have sex with men in Akwa Ibom marked the first among
other studies on key populations in the State in focusing
specifically on identifying the extent of engagement of
the MSM in the established risk behaviors that exposes
them more to HIV infection. The findings of this study
reveal the statistical rate of participation in high HIV
risk behavior among the MSM in Akwa Ibom beyond
the usual estimated figures from the related research on
the key populations.

The quality field data from the findings, has further
given clue on the major drivers of HIV epidemic in the
State and identified other risk factors on which actions
can be taken to change the HIV epidemic rising among
the MSM populations.

In this study, more than 50% of the total respondent are
within the age group of 20-29 years and about 49.5% of
the study group has attended up to university level while
45% stopped at Secondary school in terms of educational
status. Almost 95% of the study group responded to have
belonged to the MSM community social group, which
they claim gives them the coverage, protection and easy
access to other MSM in their cohort/cluster. Enquiry on
the 5% of the study population not belonging to the MSM
community social group revealed that most of them were
self-identified as bi-sexual and are even scared of being
stigmatized when noticed they are mingling with other
fully known persons in the gay community. They rather
prefer to communicate and reach out to their partners
privately.

Further dip into the occupational status of the study

population revealed that about 30% were students, 26.8%
were unemployed while the remaining population were
either artisan (13.3%), trader (19.3%) or farmers (6.5%).
Sociodemographic/behavioral characteristics of the
study population showed that about 81.8% were single,
only 8% married while 10.3% were separated/divorced.
This is in contrast with Chen et al. which proposed that
to conceal their sexual orientation from friends/families,
MSM often feel pressured to marry women [7]. However,
high percent of the single MSM in the study population
may be related to the greater percentage of them being
student and unemployed.

More than half (52%) of the respondents were resident
in a public yard to avoid people suspecting their sexual
lifestyle while about 34% preferred detached apartment
to enable their confidentiality. About 14% of the student
MSM were resident in a hostel while the rest prefer to co-
habit with their sexual partner in a detached apartment.
Only about 29% of the respondents were reported to
be financial dependent and 69% of the participants
responded that they were financially independent while
the rest chose to be neutral about their monthly income
status.

In line with Baral et al. who reported that male-male
sex is often initiated during adolescent years and is
very common in the repertoire of adolescent sexual
experimentation, thus making them more vulnerable
to risky sexual behaviours and perpetrators are seen as
key vectors for HIV transmission, about 66% of this
study respondents said they made their sexual debut into
MSM at the age of 13 -19 years, while 19% responded to
have had their first sex with fellow men by age of 20-29
years [3]. This agrees with Outlaw et al. which reported
the average age of sexual debut into MSM for youth in
the United States as 14.4 years, with approximately 7%
reporting their sexual debut prior to age 13 [20]. This
further agreed with our study where only about 9%
reported to have made their debut at age bracket of 9
-13 years.

Enquiry into the possible mode of debut into MSM
revealed that most of the respondents joined MSM
voluntarily (27%), 26% joined via peer pressure, 21%
joined as result of financial need, 8% reported to have
been forced into MSM while about 7% reported to have
joined because they biologically were wired as a female
while the rest 7% joined because of respect to the higher
authority within their environment. Our study revealed
that greater percent of our respondents preferred to
be classified/typed as versatile (46%), top (29%) and
bottom (25%) regarding their preferred role during sex
with fellow men while majority also preferred to have
sex with men of same age bracket (44%), while 35%
preferred sex with men in higher authority and only
about 22% of them preferred sex with adolescents. This
finding tends to disagree with Twahirwa et al. which
found out that there were no differences found in age
preferences for specific sex roles, except for somewhat
lower minimum age preferred by tops [22]. With
regards to relationship type preferences, versatile sought
somewhat more sexual encounters. These findings imply
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that men who have sex with men, may have a wider
spectrum of traits preferred in a partner, like age, but
not necessarily so for other traits. Additional studies
could explore these preferences with regards to different
sex roles among male homosexuals. The study revealed
that sexual activeness and preferences for condomless
sex among the study population ranges in the following
order. About 75% of the respondents said to have had
sex with male partners within the last 3 months while
only 25% of them answered ‘no’ to sexual intercourse
within the past 3 months. In same vein, 50% said
they preferred unprotected sex with fellow men, 34%
preferred condomless sex with both male and female
partner, 14% preferred to have unprotected sex only
with opposite partner while 2% of the respondents do
not engage in unprotected sex with either male or female
partner. This contradicts the findings by Yi et al. and
Eluwa et al. on the decline of condomless sex preference
among MSM [26, 11]. This might also be supporting
the persistent rise in HIV incidence among MSM group
despite the increasing HIV prevention/control program
going on in the State. The greater percent that prefer
unprotected sex alsoreiterated during further conversation
that they drive more pleasure without condom and feel
safer since they are having sex with their fellow men. On
the other hand, more of the respondent, during Focused
Discussion Interview (FDI) accepts that they were
addicted to viewing Sexually Explicit Media (SEM);
(i.e., pornography) which correlates findings by Nelson
et al. which suggests that viewing sexually explicit
media (SEM); may be related to the sexual behaviors of
men who have sex with men (MSM) [18]. Men who self-
identified as bisexual, engaged in transactional sex, and
reported greater agreement with sexual risk cognitions
(i.e., heat-of-the-moment thoughts about condom use)
had significantly greater odds of reporting a preference
for condomless sex in SEM [18].

This study findings gives room for future research on the
estimating the role of SEM in the sexual health of MSM
in Nigeria and the extent to which exposure to SEM
among MSM alters their sexual behavior and preferences
for condomless sex and how this might be addressed in
HIV prevention programs. Almost all the respondents
(about 99%) reported to have both concurrent and
non-concurrent multiple sexual partners with only 1%
reported to have only one sexual partner. This correlates
with many other studies in the literature showcasing the
engagement of MSM in high-risk behavior of having
multiple sex partners among others [13, 11].

More than 72% of the respondents said they had engaged
in group sex especially during their birthday parties,
school graduation and other occasions such as burial
wake keep. Recent studies have shown that private sex
parties are an emerging risk environment for HIV among
men who have sex with men (MSM) which agrees with
the explanation by the respondents during FDI, that
group sex occurs mostly on such occasions, as they get to
meet with old friends and the new ones who are invited
by their peer groups and on such parties, that access to
alcohol and psychoactive drugs is usually common [16].

RISK FACTORS OF HIV/AIDS AMONG MEN WHO HAVE SEX WITH MEN

This finding agrees with Mimiaga et al. which found out
that nearly one-third (32%) of their study population
have engaged in one or more serodiscordant unprotected
anal sex (SDUAS) acts at the most recent sex party
attended [16]. This correlate with further findings on
the individual response on involvement in the use of
psychoactive substances during sex. The observation on
the group sex participation of the respondents further
correlates study by Chen et al. which found that specific
countries indicated group sex was common among men
who have sex with men (MSM), and men who reported
group sex participation were at increased risk of human
immunodeficiency virus (HIV)/sexually transmitted
infections (STIs) [7].

64% of the respondents reported that they use
psychoactive substances (such as tramadol) during
and after sexual intercourse. This result is in line with
findings by Hunter et al. who reported that substance use
among men who have sex with men (MSM) is higher
than in comparable non-MSM samples [15].

During focused discussion interview, majority of the
respondent who use psychoactive substances claimed
that it enhances their libido while others felt they will
not feel shy when they are on drugs especially while
meeting their new partner for the first time. Their claims
tend to agree with Deimel and Graf who explained in
their studies that main reported motives for chemsex are
not only enhanced sexual performance and increased
sexual pleasure but also the feeling of belonging
and De-stigmatization while methamphetamine as a
psychostimulant especially intensifies sensitivity, can
maximize sexual pleasure, and enhances the feeling of
intimacy [9, 14]. It might, therefore, help to establish
relationships and facilitates sexual intercourse with
more partners over a longer period [14].

The high prevalence of needle reuse and sharing practices
highlights significant risks for onward transmission and
acquisition of HIV and viral hepatitis [22]. However, this
was not the same case from this study as greater percent
(54%) of the study population responded to have never
shared injection needles before, compared to Twahirwa
et al. who had 91% of their participants reported ever
sharing needles in their lifetime [22]. The findings on
lubricant use by the respondents of this study which
showed that about 90% do not use lubricant in their
most recent sex, did not align with some other previous
studies like Eluwa et al. which reported increasing use of
lubricant among the MSM accessed during IBBS survey
in Akwa Ibom, likewise the works of Oluyemisi which
reported that 85.6% used lubricants mostly with condom,
products used were KY jelly, body cream, saliva and
Vaseline [11, 19]. In contrast, some, however, agreed to
have only used saliva as lubricant during sex in the last 3
months. This call for attention towards increasing access
to lubricant among the MSM community in Akwa Ibom.
This result further disagreed with the findings by Crowell
et al. which reported that From March 2013-November
2017, 2090 MSM and TGW enrolled in the TRUST/
RV368 cohort, Consistent use of condoms with water-
based CCLs during receptive anal sex was reported by
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238 of 386 (61.7%) participants after nine months and
212 of 316 (67.1%) after 15 months in the study [8].

In this study, almost 97% of the respondent reported to
have engaged in transactional sex in the past 3 months.
This result correlates that of Crowell et al. who reported
that almost half of their study population (50.9%) had
received payment for sex while 45.4% had paid for
sex in the past [8]. Transactional sex (TS) is generally
defined as the trading (buying or selling) of sex for
material benefit (i.e., exchanging money, drugs, food,
shelter, or other items for sex), Various studies have
reported increased prevalence of TS among men who
have sex with other men (MSM) [2]. Engagement in TS
occurs along a spectrum of participation ranging from
casual, infrequent encounters to continual professional
exchange.

Transactional sex between men frequently involves anal
intercourse which, if unprotected, carries a high risk of
transmission of sexually transmitted infections for the
receptive partner, and a significant risk for the insertive
partner.

HIV risk perception among MSM in Akwa Ibom is among
the very vital variables explored in this study. Perception
of health risk is a key dimension of most health behavior
models used to construct health promotion campaigns
particularly those targeting HIV related risk behaviors.
In this study, the respondents’ perception of risk of HIV
was assessed and the findings were as follows; almost
31% (122) of the respondent agreed that unprotected sex
with both male and female partners exposes one more to
risk of contracting HIV, 29% believed that unprotected
sex with only opposite partner poses a high risk, 25%
said only unprotected sex with same sex poses a high
risk of HIV while about 16% of the respondent still
did not believe that unprotected sex with either same
or opposite sex poses a high risk of contracting HIV.
On the knowledge of HIV status of the respondents’
sexual partner, about 28% of the respondents knew their
sexual partners HIV status of which less than 1% said
their male sexual partner were HIV positive while 27%
reported their sexual partners’ HIV status as negative.
However, greater than 72% of the participants reportedly
do not know the HIV status of their sexual partners. In
this study, there was no significant difference among
the group of respondents who agreed to be aware and
use Pre-Exposure Prophylaxis (PrEP) (34.2%), those
that are aware but do not use PrEP (31%) and those
that were not even aware of PrEP prior to the time of
this stud (34.8%). Greater than 78% of the respondents
in this study said they are aware of HIV preventive
services going on in Akwa Ibom while 12.8% not aware
and 8.5% reported never aware of any HIV preventive
program in the State. The findings of this study on HIV
risk perception correlate that of which stated that HIV
risk perception and comprehensive HIV knowledge are
very low among MSM in Nigeria [11]. Majority of the
respondent in this study, agreed to have been tested for
HIV though more than 3 months prior to the time of the
study. However, a fresh HIV test was conducted for all
the 400 participants selected for this study. About 11.8%

of the study population tested positive for HIV. This
result correlate with the findings by Amobi et al. who
reported, in their study on HIV prevalence among MSM
and people who inject drugs (PWID) that Among MSM
in all states, the median HIV prevalence in the FCT
was the highest (20.0%, 95% CI 3.4-25.9), followed by
Lagos (13.5%, 95% CI 10.6-18.2) and Akwa Ibom state
(12.0%, 95% C110.2-16.9) [1]. The risk analysis showed
non-statistical significance association of the Age group
with HIV positive status with p-value of 0.41. However,
it disagrees with the CDC HIV Basic statistics which
suggests that HIV affects mostly younger persons. This
contradicts the finding by Chen et al. that age, residence,
and wealth status may be important factors associated
with HIV seropositivity and Eluwa et al. who reported
that MSM aged > 25 years, were more likely to be HIV
positive, when compared to those aged 16-19 years and
20-24 years [7, 11]. The risk analysis showed statistical
significance relationship between educational status and
HIV status, with a p-value of 0.003 [Odd ratio = 2.49
(95% CI = 0.32-19.75)]. This contradicts the finding by
Chapotera et al. who reported that education was not
found to be associated with being HIV-positive. The
risk analysis shows that there is a statistical significance
association between marital status and HIV positive
outcome, with a p-value of 0.01 [Odd ratio = 2.64
(95% CI = 0.49-14.2)]. This agrees with the finding by
Chapotera et al. who reported that lifetime number of
sexual partners, may be important factors associated
with HIV seropositivity [6]. The risk analysis shows that
there is a statistical significance association between the
resident and the HIV positivity outcome with a p-value of
0.03 [Odd ratio = 1.97 (95% CI = 0.7-5.52)]. This agrees
with the finding by Chapotera et al. who reported that
residence, and wealth status may be important factors
associated with HIV seropositivity [6]. The finding on
the significant association between bisexual role of
MSM and HIV positivity rate with a p-value < 0.001
[Odd ratio = 1.51 (95% CI = 0.56-4.05)] agrees with
Eluwa et al. which reported that HIV prevalence among
the bisexual is high and serves as a bridge between the
key population and general population [11]. The risk
analysis showed no statistically significant association
between age of debut into MSM and HIV positivity as
seen with a p-value of 0.8. This agrees with the study
by Nelson et al. who stated that there was no difference
in the HIV seroconversion among those MSM who had
first sex with male partner earlier or later in life [18].
The risk analysis showed a non-significance relationship
between the role and HIV positive outcome with a
p-value of 0.31 This disagrees with Eluwa et al. who
reported that those who engage only in Insertive Anal
sex (Top) are more likely to have HIV positive than the
bottom and versatile [11]. The risk analysis showed a
statistically significant association between unprotected
sex and HIV positivity, with a p-value of < 0.001 [Odd
ratio = 4.13 (95% CI = 0.38-44.52)]. The risk analysis
showed a non-significance relationship between the
rate of non-condom use during sex and HIV positive
outcome with a p-value of 0.06. This contradicts Eluwa
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et al. which reported that the increase in consistent
condom use observed during transactional sex may
explain the low perceived risk of HIV among MSM. The
risk analysis showed a statistical significance association
between multiple sex partner engagement and HIV
positive outcome with a p-value of 0.004 [Odd ratio =
0.30 (95% CI=0.09-1.03)] [11]. This agrees with Garcia
et al, 2016 who reported that A large proportion of the
MSM who were surveyed reported engaging in multiple
and/or concurrent sexual partnerships, rendering
them especially vulnerable not only to becoming HIV
infected, but to infecting their sex partners as well [13].
The risk analysis showed a statistically significant
relationship between group sex engagement and HIV
positive outcome with a p-value of < 0.001 [Odd ratio =
0.47 (95% CI = 0.14-1.59). The risk analysis showed
a statistical significance relationship between intake
of psychoactive substances by the respondents and
HIV positive outcome with a p-value of < 0.001 [Odd
ratio = 0.37 (95% CI = 0.08-1.87)]. This corroborates
with Beyrer et al. which reported that drug use
especially use of methamphetamine has been associated
with HIV among MSM [4]. The risk analysis showed
a non-significance relationship between the sharing
of syringes/needles among the respondents and HIV
positive outcome with a p-value of 0.82. The risk analysis
showed a statistical significance relationship between
non-use of lubricant during sex and HIV positivity
outcome with a p-value of < 0.01 [Odd ratio = 1.43
(95% CI = 0.44-6.23). The risk analysis showed a
statistical significance relationship transactional sex and
HIV positive outcome with a p-value of < 0.001 [Odd
ratio = 2.96 (95% CI = 0.41-21.4). The risk analysis
showed a statistical significance relationship between
awareness of the main male partners’ HIV status and
HIV positive outcome with a p-value of < 0.001 [Odd
ratio = 0.14 (95% CI = 0.04-0.52). The risk analysis
showed a statistical significance relationship between
awareness/uptake of PrEP and HIV positive outcome with
a p-value of < 0.001 [Odd ratio = 5.10 (95% CI = 0.04-
0.52)]. This supports the study by Elion et al., (2019)
which found that PrEP use by young Black MSM was
the most efficient strategy in preventing HIV infection,
with ten young Black MSM needing to be treated with
PrEP to prevent one new HIV infection. The respondents
in this study cut across the 3 senatorial zones and span
throughout the 31 LGAs of Akwa Ibom State which
makes generalization of the data very significant.

It is possible that the ever-rising HIV epidemic among
MSM and other key population can be mitigated by clear
understanding of the rate/extent of exposure to the high
HIV risk -related behaviors among the MSM community
and allocate appropriate resources, policy and other
comprehensive intervention plan. This is in line why
recent scientific reviews of HIV among MSM in Africa
have called for improvements in HIV surveillance
systems and the reporting of key HIV indicators [4].
This study is very vital in the broader initiative to inform
HIV programming for key populations in Nigeria and
Akwa Ibom through the Enhancing Nigeria’s Response
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to HIV/AIDS. Through this study, we have been able to
provide the level of exposure to high HIV risk behaviors
among the MSM community in Akwa Ibom. Though the
HIV screening only revealed 11.7% of the population
tested as positive, continuous exposure to high-risk
behavior will likely increase the HIV incidence rate in
Akwa Ibom, if not urgently followed up.

More MSM hotspots were discovered in addition to the
earlier ones identified by Lo et al. 2021 [27] in their
study —mapping key population hotspots in Nigeria for
targeted HIV program planning earlier mapped hotspots.
Lesson centres as well as shopping malls in the city were
among the new hotspots identified in addition to the
existing ones.

conclusions

MSM in Akwa Ibom State are at high risk of acquiring
and transmitting HIV because of the high-risk behaviors
they engage in with both men and women. In addition,
the HIV testing done among the participants shows
significantly high prevalence rate of 11.8% (47 positives
of 400 tested) among the MSM in Akwa Ibom, however,
there may be increase in the HIV burden if the risk
factor making the MSM prone to HIV infection is not
urgently addressed. Greater percentage of the MSM
engage in unprotected sex, multiple sex partners, group
and transactional sex and do not know the HIV status of
their partners. On the other hand, the bisexual nature of
most MSM serves as a linkage to the general population.
With the age group of 20-29 years recording highest
among the MSM community and having their first debut
into having sex with fellow men at 13-19 years speaks
volume at the most exposed age bracket and probably
calls for adolescent targeted HIV program intervention.
Despite the condom availability at the health facilities,
the MSM community in Akwa Ibom still prefers having
an unprotected anal and vaginal sexual intercourse.
This calls for total behavioral re-orientation and other
biomedical interventions. There is need for targeted
interventions for MSM who bisexual, married, and male
sex workers are. In response to the multifaceted risks and
vulnerabilities that put Nigerian MSM at a greater risk
of HIV infection, future interventions targeting MSM
should focus on a comprehensive intervention approach
that includes behavioral, biomedical, and structural
interventions (combination prevention approach) [3].

SUGGESTION FOR FUTURE RESEARCH

Considering the higher number of respondents in this
study who self-identified as bisexual with high-risk
behaviors capable of exposing them to HIV infection,
it would be appropriate if another research is carried out
on identifying the risk of HIV/AIDS among the MSM
bisexuals and their male/female partners.

Study on the prevalence of HIV/AIDS among the
bisexual and their partners in Akwa Ibom is highly
recommended.
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Summary

Objectives. The authors aim to show the possibility of stigma that
hits affected Mpox patients because of the statements of society
involving their sexual sphere.

Introduction. 23 July 2022, the Director-General of the WHO,
Thedos Ghebreyesus, issued an international public health
alert regarding cases of Mpox (formerly known as Monkeypox).
Although Mpox has been present in an endemic form for years
in some Central African countries, the spread of the disease
outside Africa has aroused considerable alarm in populations
already sorely afflicted by the COVID-19 pandemic. Aside from
the data, what is striking is that Mpox, like other infectious dis-
eases, seems to have become a problem only when it began to
cross the borders of Africa. Some may justify this attitude simply
by ascribing it to the fear of an epidemic outside the areas where
the virus is endemic. However, in such cases, and especially after
the COVID-19 experience, other factors are also involved: lack of
information and, even more so, the human capacity to utilise dis-
eases to reinforce arguments against the tendencies, inclinations,
orientations and behaviours of some social groups. Such informa-
tion, albeit basically correct, is nevertheless incomplete. Moreo-
ver, it tends to prompt a view of this disease that may give rise to
highly dangerous and embarrassing situations, engendering the
risk of repeating the error that was made about AIDS. Mpox is

Introduction

On 23 July 2022, the Director-General of the WHO,
Thedos Adhanom Ghebreyesus, issued an international
public health alert regarding cases of Mpox (MPX) [1].
He “declared that the multi-country outbreak of Mpox
is a public health emergency of international concern
(PHEIC)” [1].

According to the international health regulation, this
declaration establishes the highest level of global alert
for public health: in this way it ensures that there is
better coordination of actions to be applied, greater
cooperation and global solidarity.

In the majority of cases, the symptoms of Mpox, as skin
infections, pneumonia, confusion and eye infections,
disappear within a few weeks. However, in 3% to 6% of
cases reported in countries where the disease is endemic,
severe complications may ensue, leading even to death
in immunodeficient subjects [2].

These data show that Mpox is in any case a serious

the latest in a series of epidemics that have struck humanity in the
space of very few years.

Material and methods. Setting and partecipants: people and
social groups who, due to sexual orientations and behaviours,
are considered to be at risk of being infected with Mpox. Main
outcomes measures. - outcomes directly related to mental health
of Mpox patients: anxiety, fear and depression, emotional difficul-
ties, feelings of loneliness and isolation; - well-being outcomes of
people with Mpox; - risk of not being able to reduce the epidemic
among those groups don’t feel as though they belong to LGBTQ
and therefore do not implement any kind of prevention.

Results. Limit the contagion from Mpox through specific health
and communication campaigns. Remove any stigma related to
Mpox disease.

Conclusions. In the face of this disease, it is absolutely essential
that we do not needlessly isolate groups of people by feeding
stigma, prejudice and discrimination, which can have devastat-
ing effects not only on individuals but also on society as a whole.
As the full inclusion of persons of LGBTQ community is prob-
ably still a long way off, we must surely wonder when we will
be ready enough to achieve the important objective of equality

for all.

disease that requires particular attention from the
scientific community, governments and all citizens.

Background

Mpox is caused by a virus of the variola family that
causes smallpox, now eradicated from World. Mpox is a
zoonosis that, can also spread from animals to humans,
and therefore from humans to other humans.

This disease has symptoms similar to those of human
smallpox but milder and has an absolutely lower death
rate. It has been clarified that Mpox is not related to
chickenpox [3].

The most common symptomatology, recorded among
those affected, is given by fever, headache, muscle
aches, back pain, low energy and swollen Lymph
nodes. These symptoms can be accompanied or
followed by a characteristic rash that affects the face,
palms, soles of the feet, groin, genital and/or anal

E398 https://doi.org/10.15167/2421-4248/jpmh2023.64.4.3144


https://doi.org/10.15167/2421-4248/jpmh2023.64.4.3144

regions. It may also be found in the mouth, throat, or
on the eyes.

The number of such sores is extremely varied and
changes from person to person. Sores on the skin begin
flat, then fill with liquid before they crust over, dry up
and fall off, with a new layer of skin forming below [4].
Usually, Mpox resolves positively and the symptoms just
listed, including fever, disappear within a few weeks.
However, in some individuals Mpox can have a much
more severe course and in some cases can lead to death.
The period of infectiousness remains until all the sores
have become encrusted, the crusts have fallen and a new
layer of skin has formed below.

Origin and history of Mpox

The discovery of the virus that causes Mpox is rather
young: it was recognized in 1958 when two outbreaks
of a smallpox-like disease occurred in monkey colonies
kept for research [5]. Hence the name ‘“monkey
smallpox”, although the source of the disease remains
unknown. It is known that African rodents and non-
human primates (such as monkeys) could host the virus
and infect people.

The first known human case of monkey smallpox was
recorded in 1970 in Zaire (now Democratic Republic
of the Congo, DRC): it was a case of transmission of
zoonotic MPV from animal to man in a 9-month-old
child [6-9].

Prior to the Mpox outbreak detected in 2022, the disease
rarely occurred outside the African continent, where over
the years some cases have been reported in 11 African
countries: Benin, Cameroon, Central African Republic,
Democratic Republic of the Congo, Gabon, Ivory Coast,
Liberia, Nigeria, Republic of the Congo, Sierra Leone
and South Sudan [10].

When this happened, in most of the time it was linked
to international trips to countries where the disease is

MPOX: “THE STIGMA IS AS DANGEROUS AS THE VIRUS”

endemic, such as Nigeria, where Mpox has re-emerged
in the last decade after a 40-year break.

In other cases, the transmission is linked to the import
of animals from Africa: a major outbreak — with 47
confirmed or probable cases — occurred in 2003 in the
US following introduction to infected pet prairie dogs,
which had got Mpox virus from infected exotic animals
imported from Ghana [11-13].

During recent years, there have been various travel-
associated cases of Mpox, all following exposures in
Nigeria. There was one case in Israel in 2018, three in
the UK (two in 2018, one in 2019, and one in Singapore
in 2019 [14, 15]. There was also another case in 2018,
in the UK, nevertheless it was the result of nosocomial
transmission to a healthcare worker (Fig. 1) [16].

The WHO Bulletin reported over 6,200 and 9,400
confirmed and suspected cases in 2020 and 2021,
respectively (probably underestimating data due to the
lack of surveillance system in endemic regions) [17, 18].
Although Mpox has been present in an endemic form
for years in some Central African countries, the spread
of the disease outside Africa has aroused considerable
alarm in populations already sorely afflicted by the
COVID-19 pandemic.

With 92,167 total cases (data issued by the Centers for
Disease Control and Prevention on December 1, 2023),
90195 of which in countries where Mpox had never been
reported, the virus has now reached 117 nations, 110 of
which for the first time. The dead due to the Mpox are
170: 149 in locations that have not historically reported
Mpox, 21 in locations that have historically reported
Mpox [19].

In recent times, the case fatality ratio has been around
3-6%, with a rate of 1 percent around the West African
clade, found in cases in Europe and America [10].

One of the main and possible causes of the increasing
number of cases of Mpox is the interruption of
vaccinations against smallpox in the population
following the eradication of smallpox in 1980 [20-22].

]

Fig. 1. Number of confirmed, probable, and/or possible Mpox cases between 1970-2019 [111.
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Fig. 2. Mpox Outbreak: cases reported in European countries as of December 1, 2023 [25].
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According to some scholars, including Zhilong Yang,
the current epidemic of Mpox “is still very unusual,
mainly for two reasons”, as most infected individuals
have never traveled to areas where Mpox is endemic, and
the epidemic is developing at the same time in different
countries [23]. The latter suggests that there are multiple
sources of introduction.

In Europe, noticeable data can be recorded, especially
in countries such as Spain, France, United Kingdom and
Germany (Fig. 2). There are 31,277 cases registered in
USA (December 1, 2023), 1,496 in Canada and 4,071
in Mexico. On the same date, in South America, we
report and highlight 10,967 cases in Brazil, 4,090 in
Colombia, 3,812 in Peru, 1,531 in China. Only two cases
in Russia [19].

Discussion

Current data suggests that Mpox may represent a long-
term global threat. However, no particular attention
we paid to this disease until July 2022 with the Public
Health Emergency of international Concern (PHEIC).
We also add the public health conditions of African
countries where the virus is endemic; they are developing
countries, with little tools to monitor and report cases of
Mpox and the clinical signs also have similarities with
some other diseases that are widespread in the same
countries, such as syphilis and chicken pox. This lack of
rigorous and careful health surveillance can strengthen
the spread of the epidemic.

Aside from the data, what is striking is that Mpox,
like other infectious diseases, seems to have become
a problem only when it began to cross the borders of
Africa.

Some may justify this attitude simply by ascribing it to
the fear of an epidemic outside the areas where the virus
is endemic.
However,

in such cases, and especially after the

COVID-19 experience, other factors are also involved:
lack of information and, even more so, the human
capacity to utilise diseases to reinforce arguments
against the tendencies, inclinations, orientations and
habits of some social groups.

While outbreaks of Mpox in African countries have been
limited to populations who eat the meat of wild animals
— so-called “bushmeat” —, which enables the virus to
spread, cases that by May 2022 have been identified and
reported through sexual health or other health services in
primary or secondary health-care facilities in countries
other than African ones are instead caused by sexual
transmission. They have been detected in men who have
sex with other men [24]. As a result, the disease was
immediately accompanied by a stigma.

And this, even though in the meantime it has been shown
that the virus can also be transmitted through direct
contact with infected sores, scabs or bodily fluids, or by
sharing underwear or clothing [25-27].

A body of evidence shows that from February 2023
some individuals may spread the disease one to four days
before the onset of symptoms [28]. This is a possibility
that has important and serious repercussions during the
epidemic.

It is essential to keep the focus on the transmission
of the Mpox virus alive. We believe that the constant
attention and international support are essential for
greater surveillance and that the detection of cases of
smallpox monkeys are necessary tools for the continuous
understanding and to change the epidemiology of this
emerging disease.

Ethical and social issues

Such information, albeit basically correct, is nevertheless
incomplete. Moreover, it tends to prompt a view of
this disease that may give rise to highly dangerous
and embarrassing situations, engendering the risk of
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repeating the error that was made with regard to AIDS.
The current outbreak seems to be spreading mainly
among men who have sex with other men a trend that
has drawn parallels with the HIV/AIDS epidemic, which
overly affected the LGBTQ community at its peak in the
late 1980s and early *90s. Scientists are not completely
sure why the disease is spreading this way, but early
outcomes suggest and record a wide spread within the
LGBTQ community, where it can spread more than the
general population.

On this point, blaming a particular social group for
the spread of Mpox has two deleterious consequences;
not only does it stigmatise the gay community, it also
underestimates the risk to the rest of the population.

“It must be clear to people that everyone can acquire
Mpox, regardless of gender identity or sexual orientation,
or age” [29].

In this regard, the WHO recommendation that “men who
have sex with men should consider limiting their sexual
partners to lower their risk of infection and reduce
the spread”, though based on good intentions, risks
exacerbating the danger of stigma. And “The stigma
and discrimination — as WHO chief Tedros Adhanom
Ghebreyesus said — can be as dangerous as any virus and
can fuel the outbreak” [30, 31].

In 1963, sociologist Erving Goffman, in his book Stigma.
Notes on the Management of Spoiled Identity defined
stigma as a social attribute that discredits an individual or
group [32]. According to Goffman’s conceptualization,
the term stigma refers to a series of signs - physical,
such as certain malformations of the body, or character,
such as dishonesty, an attitude to violence, inordinate
passions, or cultural, tribal or religious affiliation -
which, within a society, refer to a difference perceived
as deviance from a norm [33].

Expanding on Goffman’s social interactionist definition
of stigma, Link and Phelan [34] “conceptualize stigma as
the co-occurrence of labelling, stereotyping, separating,
status loss and discrimination. Their definition, with
its focus on structural contexts in addition to relational
contexts, has fostered stigma research in two additional
areas: (a) the translation of stigmas into broader socio-
cultural traditions and institutions, including social
welfare policies and (b) the interaction of stigmas
with other determinants of health advantage or
disadvantage” [35-37].

People have always tended to blame outbreaks of
disease on individuals who do not belong to their own
social circle (“othering”), who are seen as intruders in
their “walled garden”.

Because of fear, prejudice and discrimination against
Mpox sufferers is growing, “prescribing an “otherness”
to disease to feel protected and ascribing blame to justify
prejudicial rhetoric. This stigma has recurred throughout
history: Jewish persecution during the Black Death,
LGBTQ communities during the rise of HIV, and people
of west African descent during the Ebola outbreak™ [38].
Thus, while we may regard “othering” as a defence
strategy, we can in no way endorse it.

Indeed, history clearly demonstrates that blaming
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diseases or catastrophes on those who are different
from us gives rise only to suffering and does not protect
society against the incumbent evil [39].

For this reason, on September 27th CDC published
“Reducing Stigma in Mpox Communication and
Community Engagement” (updated October 18, 2022),
with a series of recommendations to avoid stigma and
give correct information, starting with the one according
to which “Describe Mpox as a legitimate public health
issue that is relevant to all people” [40].

On March 2, 2023, CDC reconsidered the issue of stigma
in Mpox by publishing Mpox Equity and Anti-Stigma
Toolkit. The document opens with this declaration of
intents: “CDC is committed to health equity, which
means everyone has fair and just opportunity to their
highest level of health. For Mpox, this includes reliable
access to accurate information and prevention education,
as well as vaccine access” [41].

The ability to be properly informed and to have access
to treatments and vaccines means that people can have
all the necessary information and tools to prevent or treat
the disease quickly, in their own and the community’s
interests.

Extreme attention must therefore be paid to the
implementation and dissemination of information
messages, which must be transmitted by trusted
messengers recognized by the community to which they
are addressed. These messages must be realized through
communicative codes recognizable and shared by the
community itself. Only in this way will they be able to
reach and be effective “on the populations at greater risk
of Mpox through racial, ethnic, sexual, socio-economic
and geographical backgrounds” [41].

For this reason, the WHO changed the name of the
disease from Mpox to Mpox, as the term Mpox may
appear discriminatory, stigmatizing and misleading. In
fact, this occurred in the early months of the monkey
smallpox epidemic, due to the particular naming but
especially the mode of sexual transmission in gay
individuals. This led the WHO to the determination to
change the name of the disease to Mpox. Both names
will be used simultaneously for one year while Mpox is
gradually phased out [42].

Future forthcoming

The World Health Organization (WHO) declares that “It
is fortunate that smallpox vaccines also provide solid
protection against monkey smallpox, and the smallpox
drug, TPOXX, is promising and probably effective for
treating monkey smallpox™ [24].

At least two vaccines approved by the US FDA can
prevent Mpox. Similarly, it appears that other smallpox
vaccines used in the era of smallpox should also be able
to provide protection.

However, as monkey smallpox is spreading to many
countries and affecting a significant number of people,
further epidemiological studies are needed, “with
particular reference to zoonotic hosts, transmission
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potential and severity of human cases”, and the study
and development of a new generation of vaccines [21].
From a social point of view, we need to focus on our
attention on a fundamental point: Mpox is the latest in
a series of epidemics that have struck humanity in the
space of very few years, with recrudescence also of
important diseases that were considered to be in the
process of being eradicated or under control, such as
poliomyelitis [43, 44], measles [45] or cholera [46].

In the face of Mpox, it is essential that we do not
needlessly isolate groups of people by feeding stigma,
prejudice and discrimination, which can have devastating
effects not only on individuals but also on society as a
whole [47, 48].

As has happened with other diseases in the past, Mpox
patients have also suffered stigma and discrimination,
and this is not only unfair from an ethical point of
view but can cause significant harm, delaying access to
treatment in most cases.

Faced with such incidents, the response of the community
must be unambiguous and respectful of human rights,
with particular attention to the inclusion and dignity of
all individuals, without exception [49].

However, the full inclusion of persons who are lesbian,
gay, bisexual or transgender (LGBTQ) is probably still
a long way off, we must surely wonder when we will
be mature enough to achieve the important objective of
equality for all [50].

For these reasons we therefore need to be extremely
careful when we refer to Mpox disease and people
affected by it.

The CDC suggestions covered in the Mpox messaging
framework can be extremely valuable [40].

It is enough to use an inclusive language, such as ‘us’
and ‘we’ pronouns. At the same time, the media should
avoid using sensational language and images: they do
not serve and can hurt [51].

Instead, you should use simple language that is easy to
understand [52, 53].

Finally, even considering that people are very afraid
after the COVID-19 pandemic, it is useful to use a
communication aimed at emphasizing the possibilities
of prevention, the quick recognition of symptoms and
especially the treatable condition of Mpox.
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Summary

Aim. This study investigated the risk factors for the development
of carbapenem-resistant Klebsiella pneumoniae (CRKP) infec-
tions in adult patients in Intensive Care Units (ICUs).

Methods. A multicentre case-control study was conducted
in ICUs in three tertiary hospitals in Turkey. The cases were
patients culture-confirmed CRKP and a condition associated
with healthcare-associated infections. Two controls were ran-
domly selected for each case from among all other patients
with an ICU stay at least as long as that of the corresponding
case-patient. A proportional semiparametric subdistribution
hazards regression model was used to assess risk factors for
CRKP infection. ICU discharge and non-CRKP-related deaths
were treated as competing risks.

Results. A total of 120 patients, 44 cases and 76 controls were

Introduction

Klebsiella pneumoniae causes lung, urinary tract, and
bloodstream infections, especially in the older and
immunosuppressed patients [1]. Urinary, endotracheal,
venous (especially femoral vein), nasogastric, and other
feeding catheters are risk factors that may cause infection
by mucosal colonisation [2, 3]. K. pneumoniae has
transcriptomic activity that is associated with enhanced
colonisation, virulence, and antibiotic resistance through
genomic loci located on chromosomes and plasmids [4].
These genetic activities are thought to be expressed in the
presence of inducing factors, especially antibiotics [5].

Intensive Care Units (ICUs) are a high-risk setting for
carbapenem-resistant K. pneumoniae (CRKP) infections
because of the presence of vulnerable hosts, an
abundance of invasive procedures, and polypharmacy.
CRKP infections have high morbidity and mortality
rates [6]. The limited availability of the new beta-lactam

https://doi.org/10.15167/2421-4248/jpmh2023.64.4.2110 E405

included in the analysis. Of the controls, 32 were discharged from
the ICU and 44 died without acquiring CRKP infection. Endo-
tracheal intubation (hazard ratio [HR]: 1.96, 95% confidence
interval [CI]: 1.00-3.868) and type 2 diabetes mellitus (HR:
1.57, 95% CI: 0.888-2.806) were associated with an increased
risk of CRKP infection, whereas carbapenem exposure (HR:
0.47, 95% CI: 0.190-1.1175) and the presence of a nasogastric
tube (HR: 0.49, 95% CI: 0.277-0.884) were associated with a
decreased risk of CRKP infection.

Conclusions. Enteral nutrition support via a nasogastric tube
may be associated with a reduced risk of CRKP-resistant infec-
tions in ICU patients. This hypothesis should be tested with a
well-designed study.

and beta-lactamase inhibitor combinations (such as
ceftazidime-avibactam) makes treatment of infection
challenging, particularly in limited-resource settings.
Determining individual risk factors for CRKP infections
is important for early diagnosis and treatment [7].
Screening for carbapenem-resistant Enterobacterales
(CRE), vancomycin-resistant enterococcus (VRE) and
methicillin-resistant Staphylococcus aureus (MRSA) is
a standard ICU admission procedure in tertiary hospitals
in Turkey.

Studies to determine risk factors are generally carried
out with a case-control design. Previous case-control
studies of risk factors for CRKP infection have had
several limitations in terms of study design and statistical
methods [8, 9]. In this study, we aimed to determine the
risk factors for the development of CRKP infections in
adult ICU patients using a proportional semiparametric
subdistribution hazards regression model to overcome
the biases of previous studies.
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Methods

StUuDY DESIGN, SETTINGS, AND PATIENT SELECTION

We conducted this case-control study at three tertiary
hospitals in Turkey. A Microsoft Access database was
created and distributed it to the participating centres.
To ensure data validity, data input was restricted by
dropdown lists to the names of drugs (supplied by the
World Health Organization), names of microorganisms,
and underlying diseases. Subjects were selected patients
who admitted to ICU units between January 2017 and
December 2019.This study was approved by the Ethical
Committee of Istanbul Medeniyet University. The
requirement for informed consent was waived because
of its retrospective design.

The inclusion criteria for the study were defined as
follows: patients aged 18 and older, who stayed in the
intensive care unit for at least three days, and had CRKP
growth in at least one culture during their intensive care
admission. Pregnant individuals and patients under the
age of 18 were not included in the study. Patients who
had CRKP colonisation or CRKP infection diagnosed
before the third day of ICU admission were excluded
from the study because it was not possible to rule out
pre-ICU factors as the source of the CRKP infection.

ANTIMICROBIAL SUSCEPTIBILITY TEST

Bacteraemia was defined as the isolation of
K. pneumoniae in ablood culture. Bacterial identification
and routine antimicrobial susceptibility testing were
performed. We processed all cultures with ready-to-use
media, identified bacteria using matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry
MALDI-TOF MS (VITEK MS, bioMérieux, France),
and performed antimicrobial susceptibility tests
usingVITEK-2 (bioMérieux) according to Clinical and
Laboratory Standards Institute recommendations. CRKP
was defined according to the European Committee
on Antimicrobial Susceptibility Testing definition
as an isolate with an ertapenem minimal inhibitory
concentration (MIC) > 2 pg/mL), or imipenem and/or
meropenem MIC >4 pg/mL. The K. pneumoniae isolates
susceptible to ertapenem, imipenem, and meropenem
were considered as CSKP. We performed antimicrobial
susceptibility tests for K. pneumoniae isolates using
VITEK-2 and confirmed carbapenem resistance of
isolates using ertapenem E-test (bioMérieux). We
determined the MICs of ceftazidime, ceftazidime-
avibactam, meropenem, meropenem-sulbactam, and
colistin using microdilution tests.

DEFINITIONS

Cases were patients who had a positive microbiological
culture for CRKP and a condition associated with
healthcare-related infections. The consulting infectious
disease physician notes were extracted and recorded
to ensure that this condition was met. For each patient
case, two control patients were randomly chosen from
all other ICU patients who had spent at least the same

“time at risk” as the corresponding case-patient. In this
context, “time at risk” refers to the duration between
ICU admission and either the occurrence of an event
or the time of censoring. For cases, event time was the
time when the first CRKP infection was detected. For
patients who died or were discharged without being
diagnosed with CRKP infection, time at risk was
defined as the time between admission and death or
discharge, respectively. Prior exposure to a drug was
defined as a drug being used for more than one day and
started at least three days prior to the event time. For
controls, prior exposure to the drug was present if the
drug was used for at least three days before discharge
or death, as applicable.

A total of 12 variables were found suitable for potentially
predictive and were considered in the variable selection
procedure: centre; age; sex; carbapenem (mostly
meropenem, imipenem and ertapenem) use; 37-/4%-
generation cephalosporin  (ceftriaxone,ceftazidime,
cefepime) use; and piperacillin/tazobactam (only)
use; central venous catheter; haemodialysis catheter;
intubation tube; thorax tube (for chest drain);
tracheostomy tube; and nasogastric tube insertions. All
patients had urinary catheters. Type 2 diabetes mellitus
(T2DM) was included as an underlying disease.

STATISTICAL ANALYSIS

Descriptive values were computed as means, standard
deviations, medians and count/percent frequencies,
depending on the variable type. The data did not
include missing observations and had a right-censored
(discharge from ICU) competing risk design with two
failure events. ICU-acquired CRKP infection was the
failure event of interest. A number of patients died
(competing risk) before acquiring CRKP. Therefore,
death was the second failure event that prevented the
occurrence of the primary event. To estimate the effects
of covariates on the failure event (CRE infection) in
competing risk data, the proportional semiparametric
subdistribution hazards model, which is a slight
modification of the Fine and Gray approach to account
for between-centre heterogeneity in multicentre
studies, was used [10]. This model directly compares
the cumulative incidence function by modelling the so-
called hazard of the subdistribution. The cumulative
incidence is the probability of failure for a particular
cause in the presence of other causes. In the first stage
of modelling, the full model was established.

With the backward variable selection and purposeful
variable selection methods, variables included in the full
model which have a statistically significant (p < 0.05)
effect on infection risk, and variables considered to be
clinically important or significant (that is, 0.05 < p < 0.15)
were included in the model, and the final model was
obtained. Because the differences between centres were
not statistically significant, centre was excluded from the
model. Stata version 14 (StataCorp LP, College Station,
TX, USA) was used for data analysis.
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Tab. 1. Demographics, baseline and outcome characteristics of the
study population.

CRKP infection
! No’ Yes

Variables N=76 N < 44 0]
Gender* 0.666

Male 37 (49%) 24 (54,5%)

Female 39 (51%) 20 (55,5%)
Age¥ 68.2 +19.0 714 £15.9 0.354
Time under
the riské 17 [9-24] 17 110-271 0.434
APACHE I
score 21 117-28] 21 115-28] 0.852
SOFA score 6 [4-9] 7 14-9] 0.366
VAP - 14 (30%)
Bacteremia - 27 (49%)
Urinary tract ) 0
infection 12%)
Soft tissue ) 0
infection 24, 5%)
Diabetes 15 (19.7%) 16 (36.4%) 0.045
mellitus
Outcome 0.670

Discharged 44 (58%) 16 (36%)

Died 32 (42%) 28 (64%)

¥ Mean = SD for normal distributed variables. $ Median [25%-75% 1 for other
distributed variables. £ n (%). ' Discharged or died before CRKP occurred.
Competing = 44, Cencoring = 32.

Results

ICU records of a total of 285 patients were obtained.
Of these patients, 54 had CRKP growth on culture.

RISK FACTORS FOR CRKP INFECTIONS

Nine cases were excluded from the study because
CRKP growth on a sample collected on the first day
of hospitalisation. One 5-year-old boy was excluded
because the study was restricted to patients aged >18
years. Eight patients could not be included in the
control group because their hospital records were
incomplete. Therefore, data from 44 cases and 76
controls (a total of 120 patients) were used in the
analysis. Of the controls, 32 were discharged from
the ICU and 44 died without CRKP infection. Patient
demographics, baseline characteristics, and outcomes
are presented in Table I.

The full model results in which all risk factors are
included in the model are given in Table II. The final
model selected after using the combined backward
variable elimination and purposeful variable selection
method is given in Table III.

The final model revealed that endotracheal intubation
and the presence of T2DM were associated with an
increased CRKP infection risk, whereas carbapenem
exposure and a nasogastric tube insertion were associated
with a decreased risk of CRKP infection. The cumulative
incidence according to each of the four significant risk
factors is given in Figures 1-4.

Discussion

Patients with a nasogastric tube had a significantly lower
risk of CRKP infection. This suggests that continuity
of enteral nutrition may be an important factor in
preventing CRKP infections in ICU patients. Contrary to

Tab. II. Results of full proportional semiparametric subdistribution hazards model.

SHRY ] 95% Cls
|jun ul p-value

Centers

2 1.24 0.275 5.60 0.777
3 0.723 0.160 3.26 0.673
Gender 1.183 0.648 215 0.583
TZP exposure 0.708 0.234 214 0.542
Cephalosporin exposure 1.014 0.98 1.03 0.63
Carbapenem exposure 0.387 0.116 1.28 0.120
Haemodialysis catheter 1.045 0.495 218 0.915
Nasogastric_tube 0.380 0.188 0.768 0.007
Endotracheal_intubation 3.355 1.315 8.567 0.011
Thorax tube 0.752 0.370 1.529 0.432
Tracheostomy 1.525 0.796 2.932 0.202
Diabetes mellitus 0.995 0.978 1.013 0.652
ilsHR, subdistribution Hazard Ratio for CRKP infection. ! Il & ul, lower and upper limits of confidence interval.
Tab. lll. Results of final proportionalsemiparametric subdistribution hazards model.

SHRY 95% Cls
[ ul p-value

Carbapenem exposure 0.47 0.190 1175 0.107
Nasogastric tube 0.49 0.277 0.884 0.018
Endotracheal intubation 1.96 1.00 3.868 0.050
Diabetes mellitus 1.57 0.888 2.806 0.120

il sHR, subdistribution Hazard Ratio for CRKP infections. i Il & ul, lower and upper limits of confidence interval.
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Fig. 1. Cumulative incidence by exposure to carbapenem.
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Fig. 3. Cumulative incidence in endotracheal intubation.
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Fig. 2. Cumulative incidence in nasogastric tube use.
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Fig. 4. Cumulative incidence in the presence of diabetes mellitus.
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previous studies, carbapenem exposure was associated
with a decreased risk, rather than an increased risk, of
CRKP infection [11, 12]. We found that T2DM and
endotracheal intubation were underlying risk factors for
CRKP infection in ICU patients.

The use of broad-spectrum antibiotics results in increased
colonisation by drug-resistant pathogens. In a large
prospective intensive care surveillance study, CRKP
colonisation did not increase during the hospitalisation
period in individuals with prior carbapenem exposure,
but increased significantly in cultures taken one month
after hospitalisation [13]. This illustrates that not every
colonisation turns into infection. Our study evaluated
factors that facilitate the transition from colonisation
to infection, and the time taken for this process to
occur. Our study differs from other studies due to the
parametric analysis of the use of catheters that bypass
natural immunity and the use of a cumulative hazard
time-to-infection approach. Many previous studies
have revealed a linear relationship between antibiotic
pressure and antibiotic resistance. Our study and other
studies obtained different results that may be related to
the cause of diversity of resistance mechanisms.

In ICUs, nasogastric tube-mediated nutrition keeps
the intestinal tract relatively functional and provides
the continuity of the commensal relationship between
mucosal immunity and intestinal flora [14]. The
results of one of our previous studies on risk factors
for invasive candidaemia in ICU patients emphasised
the importance of gut functionality and integrity with
regard to infection prevention [15]. In this study,
we have found prior exposure to N-acetylcysteine
that might have an independent role in the health of
enterocytes.

High quality enteral nutrition in ICU patients can reduce
the risk of developing serious infections and the risk of
death [16]. A prospective observational study showed
that greater amounts of energy and protein intake were
associated with lower infection rate, especially when
given more than 96 h after admission [17].

On contrary, when parenteral nutrition is added to
support standard enteral nutrition, the risk of intra-
abdominal and catheter-related infections increases [18].
There is, however, a lack of consensus on the risks and
benefits of parenteral versus standard enteral nutrition
in ICU patients, and a meta-analysis on this subject was
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inconclusive because of the heterogeneity of the studies
and various biases in the included studies [19].

Our study has some limitations. Its main weaknesses
are its retrospective nature and the limited sample
size. Other underlying diseases that may increase the
risk of infection in intensive care patients (cirrhosis,
haematologic or solid organ tumours, transplantation)
were not included in the analysis because of the limited
sample size and their even distribution in the case and
control groups.

Conclusions

To our knowledge, this study is the first case-control
study with a competing risks analysis of risk factors
for CRKP infection in ICU patients. The routine
performance of blood culture of patients on admission to
the ICU patients with CRKP colonisation to be excluded
from the case group.

In conclusion, provision of enteral nutrition support may
help to reduce the incidence of CRKP infection in ICU
patients. This hypothesis should be tested with well-
designed studies.
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summary

Introduction. One of the methods to promote pre-diabetic
patients’ adherence to preventive behaviors and improving their
lifestyle is to pay attention to their needs in the designed educa-
tional programs. Therefore, this study was conducted with the aim
of identifying the needs of individuals with prediabetes.
Methodology. Three databases, including ISI/Web of Sciences, Pub-
Med, Scopus were searched without time limitation until August 2022.
The quality of the included studies was assessed using the Critical
Appraisal Skills Programme tool. This study was reported according
to the Enhancing Transparency in Reporting the Synthesis of Qualita-
tive Research guidelines and to achieve the research goal, Sandelowski
and Barroso’s seven-step meta-synthesis method (2007) was used.
Thematic synthesis was used to analyses the data.

Introduction

Diabetes is one of the most common non-communicable
diseases affecting people all over the world, whose
prevalence is increasing in all the countries of the world,
especially in the developing countries. Individuals with
prediabetes are among the individuals at the highest risk
of diabetes [1]. The International Diabetes Federation
has reported that about 374 million people around the
world are at the prediabetes stage [2, 3].

Preventing the development of prediabetes and slowing
down the progress of diabetes is an important challenge
and one of the urgent measures taken by the World
Health Organization. The reason is that prediabetes
has been associated with an increased risk of coronary
heart diseases, kidney diseases, brain strokes, and death
in all societies [4]. Studies show that without self-care,
preventive, and health-promoting behaviors, more than
70% of individuals with prediabetes will develop type
2 diabetes. The United States Diabetes Prevention
Program, as one of the largest studies conducted in
the field of diabetes prevention, shows that engaging
individuals in self-care behaviors can reduce the risk of
diabetes by 58% in individuals with prediabetes [5].
Diabetes prevention programs have been widely
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Results. Out of the 1934 studies obtained, 34 studies were finally
examined and 805 codes were recorded based on the extracted
data. Through synthesizing and analyzing the primary studies, 8
main themes were extracted regarding individuals’ needs in the
prediabetes stage: Information needs, Cultural needs, psycho-
logical needs, Social support needs, Education needs, Financial
needs, Service needs and Skill needs.

Discussion and conclusions. The perceived needs and their
types in each of the dimensions in detail can be a proper guide
for designing educational programs and various interventions to
control the prediabetes condition, leading to a reduction in the
prevalence of type 2 diabetes in the society.

implemented and found effective in helping individuals
lose weight and improve health behaviors such as
participating in physical activities and having a balanced
diet. However, in a systematic review study by Barry
et al. (2017), it has been reported that only 27% of the
population at risk of diabetes were able to participate in
diabetes prevention programs and follow them until the
end of the intervention [6].

Different studies have mentioned various factors
preventing patients from participating in diabetes
prevention programs, such as the lack of time,
financial problems, the lack of access to clinics and
clinical institutions, the lack of motivation, insufficient
knowledge, the lack of awareness of one’s condition,
poor social support, incorrect perception of the upcoming
situation [7, 9]. In addition, in their prediabetes stage,
adults have stated that much of the information received
from diabetes prevention education programs is old,
sporadic, inconsistent, and not fitting their perceived
needs [10, 11].

Therefore, considering the existing studies on the
perception and the preferences of the individuals in the
prediabetes stage, as well as the barriers, challenges,
facilitators, and motivational factors impacting
individuals’ participation in the offered programs and
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interventions, the present study has been conducted
with the approach of reviewing studies and the aim of
recognizing the needs of the individuals in prediabetes
stage.

Methods

Meta-synthesis, or combining qualitative evidence, is
a combination of primary research studies related to a
specific topic in order to gain a new or increased perception
of a specific phenomenon under investigation [12]. In
this study to achieve the research goal, Sandelowski and
Barroso’s seven-step meta-synthesis method (2007) was
used, including the development of the research question,
systematic literature review, searching for and selecting
suitable articles, extracting data from articles, analyzing
and combining qualitative findings, controlling the quality
of articles, and presenting findings [13]. Also, this study has
been reported according to the Enhancing Transparency in
Reporting the Synthesis of Qualitative Research (ENTREQ)
guidelines [14] (reported in Additional file 1).

Developing the research question: the present meta-
synthesis study aims to investigate adults’ comprehensive
needs in the prediabetes stage based on the published
articles on the needs, obstacles, challenges, facilitators,
and the perceptions of prediabetes of their own situation,
as well as the offered plans and interventions.

THE STRATEGY FOR SEARCHING AND SELECTING
STUDIES

Study search strategy

Due to the lack of access to other scientific databases,
the articles used in this study are the result of searching
in PubMed, Scopus and Web of Sciences databases,
without time limitation until August 2022, performed
by two independent researchers (MJ, MZ). The first
keyword search was done in MeSH. Then, using the titles
and the abstracts of the related articles, more keywords
were created. Finally, the list of keywords was completed
based on the opinions of the experts in this field. English
keywords such as Needs, Perception, Facilitators,
Barriers, Challenges, Motivators, Prediabetes, and their
combinations were used to search for articles, with the
help of the operators related to the searched database,
such as not, or, and. The strategies for searching in
PubMed (N: 372), Scopus (N: 623) and Web of Sciences
(N: 939) databases are listed separately (Tab. I).

Study Selection Strategy

The articles obtained from the systematic search in
Thomson, Reuters, EndNote.20.2.1, Build, Toronto, ON,
and Canada were entered into EndNote, and duplicate
articles were removed. The initial screening was
performed through reading the titles and the abstracts by
two independent researchers, and the potentially relevant
studies were selected. In the next step, the full texts of
the articles were studied. The final articles were selected
based on the inclusion and exclusion criteria. All these
steps were taken by two independent researchers (MJ,

MZ7), and any disagreements were resolved through
discussion, investigation, and a third researcher (AE).
Review questions and formulation of the search
strategy were conducted according to the Sample,
Phenomenon of Interest, Design, Evaluation, Research
type (SPIDER) mnemonic, which represents an efficient
tool for organizing a search strategy of qualitative
investigations [15]. Table II shows the SPIDER elements
adopted in the present study. The following data were
extracted from the articles using a predefined form
including the author’s name, the year of publication,
country, study objectives, the inclusion criteria, and
the total number of the participants. The data is also
categorized based on gender, age range, and intervention
experience. The specifications of the reviewed articles
are given in Table III.

Inclusion and Exclusion Criteria

The inclusion criteria consisted of all qualitative and
mixed-method articles, or any questionnaire study with
open questions. Oral or written interviews were conducted
from the beginning to the end of July 2022 regarding the
perceptions, needs, obstacles, challenges, facilitators,
and individuals’ motivations in the prediabetes stage.

Tab. I. July 2022

Search Term 1

PubMed

("Prediabetic State"Imhl OR Prediabetic Stateltiabl

OR Prediabetic Statesltiabl OR Prediabetesltiabl) AND
("Needs Assessment’Imh] OR Needs Assessmentltiabl OR
Educational Needs Assessmentlitiabl OR Determination
of Healthcare Needsltiabl OR Assessment of Healthcare
Needsltiabl OR Preferencesltiabl OR Needsltiabl OR
needitiabl OR Health education needsltiabl OR Self Care
needsitiabl perceptionitiabl OR “perception”Imhl OR
healthy needslitiabl OR health needsltiabl)

PubMed

("Prediabetic State”lmh] OR Prediabetic Stateltiabl

OR Prediabetic Statesltiabl OR Prediabetesltiabl) AND
(Facilitatorsitiabl OR Barriersitiabl OR challengesitiabl OR
motivatorsitiabl)

Tab. Il. Elements of Sample, Phenomenon of Interest, Design, Evalu-
ation, Research type (SPIDER) mnemonic adopted in this review for
strategy search

Elements of SPIDER as applied

Elements of SPIDER to current study

S -Sample Prediabetes
PI- Phenomenon of Needs of prediabetes
interest
Quialitative studies, mixed-method
D - Design studies and survey with open
question studies
E - Evaluation Perceptions, views, opinions,

experiences

Interviews (personal interview,
semi-structured, in-depth, open
questions survey and focus
groups)

R - Research type




Tab Ill. The articles’ specifications.

ADULTS' PERCEIVED NEEDS IN THE PREDIABETES

Themes

Method

Samples: total
number, female

Purpose of study

Author, year

not mentioned

What factors constrain or support
diabetes prevention intervention
adoption in North Carolina?

and male, the Country
age range
L . . A survey , This project assessed patients’
P renith and welmess coach. sonee | studyclosed | fiR2. )| experience and obtained their | gy o
of personal accountability, 'specific questions Male: 28 perceptions on bgrrlers anq DelJesus, 2018
exercise or diet strategiés 904l (Likert scale) Age rahge- facilitators to participation in USA
: o ! and open = a primary care-based wellness
setting/motivation/ self awareness questions not mentioned coaching program
The aim of this qualitative study was
N: 37 to assess the perceived demand for
. o the DPP from the perspectives of ;
toniertion neaith syetor | Aaualiative | FYEESZ | potential program reciients and |y, Sor® 900
characteristics, context study Age range: potential program providers USA

Understanding of prediabetes
participants, preferences and
experiences with clinicians,

The purpose of the study was

; ! Mixed-methods N: 15 to assess patient and clinician Karen L Roper,
preggggtzgcs: ageﬁr?gtrlst%ge;rg\?eor?ttion study data from Female: 7 perceptions of prediabetes in an 2019
ac0ess to ahd preferred forms of " | clinician surveys Male: 6 academic family medicine practice USA
health information and assistance, (FMP)
attitudes toward N-DPP
No awareness of diagnosis of To develop an understanding of how
prediabetes, emotions associated A qualitative N: 12 being ‘at risk’ of developing type Julienne
with a prediabetes diagnosis, qstud Female: 9 2 diabetes is perceived by Tongan Faletau, 2020
understanding prediabetes, back in v Male: 3 people with prediabetes living in New Zealand
the Islands’ of Tonga Auckland, New Zealand
This study aimed to evaluate a
- S . And a mixed- N: 49 prediabetes intervention program Jayson Azzi,
Pract|ca||tyé;(2%sl|tgﬂgxégftceptabl||ty, method Female:22 designed for rural adults in 2020
approach Male: 27 southwestern Ontario based on the Canada
feedback of participants
Perception of food components, N: 12
factors perceived to influence the A qualitative Ferﬁale- 7 To investigate dietary perceptions of Hannah
healthfulness of foods, perceptions qstud Age ran' e adults with prediabetes and type 2 | Lawrence, 2016
of dietary information, challenges to v notgmenti%néd diabetes New Zealand
forming accurate perceptions
The purpose of this study was to
Knowledge gaps are pervasive, N: 35 explore how adults with prediabetes
evidence about prediabetes and A qualitative Fer'"nale perceive their risk of developing Matthew J.,
diabetes prevention is motivating, approach Age range: diabetes and examine their 2016
ILIs and metformin are acceptable were age 20 tb 59 preferences for evidence-based USA
treatment options 9 treatment options to prevent
diabetes
The purpose of the study was to
conduct focus groups with Mexican
. } N: 27 Americans in an impoverished rural
Cultural mﬂqenqes, barriers Qualitative Female:21 community on the Texas-Mexico Sharon A.
to healthier lifestyles, h le- bord identif barri Brown, 2018
recommendations for interventions researc Male:6 oraer to identify current barriers America
Age range: 43-77 | to adopting healthier lifestyles and
to obtain recommendations for
diabetes prevention
Gender-tailoring, modality choice Assessed the impact of gender- Karen E. Dver
importance of choice-satisfaction This mixed- N: 22 tailoring and modality choice on 202'0 ver.
with modality choice, modality- methods study All women women Veterans' perceptions of USA
specific recommendations and engagement in tailored DPP
T2D risk is not urgent enough to N: 15 __Theaim of this study was to
: . : improve the understanding of how . )
act upon, adaptations in everyday L ] . . ; Linda Timm,
: B h f Quialitative Female: 7 older persons with a high risk of
life as a part of aging, diagnosis as d le: developi diab 2019
a motive for change, diagnosis as a study Male: 8 eveloping Type 2 diabetes manage Sweden
motive for c’hange Age range: 58-73 and relate to information about
diabetes risk over a ten-year period
Perceptual factors. Perceived : Seyed Saeed
barriers/not giving priority. Self- o i The aim of the pre,sent study was Mazloomy
h d Quialitative N: 41 explaining women'’s perception of
efficacy, physical health, mental study Women regular physical activity based on Mahmoodabad,
health, prevention of complications, PEN-3 model 2019
lack of need to consume medicine Iran
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Tab Il (follows). The articles’ specifications.

Themes

Method

Samples: total

number, female

and male, the
age range

Purpose of study

Author, year
Country

Reasons for not receiving
prediabetes education, several,
preferred health communication
message contents, preferred
subcomponents of healthy
eating education, both groups
of participants, preferred
subcomponents of physical
activity education, preferred
communication channels,
preferred setting for the education
programme

Mixed methods
study

N: 48
Female: 24
21-79 years

To assess factors associated
with ever receiving prediabetes
education, and to explorethe health
education and communication
needs among primary care patients
with predia-betes in Singapor

Raymond Boon
Tar Lima, 2019
Singapore

Self-management, physical activity,
eating habits, diabetes medication,
psychosocial wellbeing, SLEEP

Mixed methods
study

N: 32

Therefore, the objective of
this article is to describe the
development of a patient education
program for Brazilians with diabetes
and prediabetes. We hypothesize
that following the steps presented
here we will be able to develop a
culturally adapted and effective
intervention for the assigned
population

Gabriela Lima
de Melo Ghisi,
2021
Brazile

Insufficient education about
physical activity. Health concerns
about physical activity, work-related
barriers to physical activity. Types
of physical activity, intensity and
duration, information resources,
barriers

Concurrent
mixed-methods
design

N: 55

Learn more about this population’s
knowledge of physical activity,
the types and intensity levels

performed, and the barriers to such
activity
Among Chinese
American Immigrants with
prediabetes or Type 2 diabetes

Sophia H. Hu,
2018
Chinese

Interacting with healthcare clinicians,
seeking information online, taking
a nutrition/diabetes management

class
Taking a nutrition/diabetes
management class, lack of
consistent/routine care
BARRIER, lack of access to resources
BARIEER

Qualitative
study

N: 33
Female: 17
Male: 16
Range: 25-65

To identify communication cycles
patients use to make sense of a
diabetes diagnosis and barriers

patients encounter in their
sensemaking process

Christy J.W.
Ledford, 2020
USA

Gaining knowledge, making lifestyle
changes, encountering a life-
changing event
Transition, receiving social support,
interacting with clinicians

A mixed-
methods study
on

N: 33
Female: 17
Male: 16
Age range: 25-65

The goal of this study is to
identify “turning points” that have
significance to diabetes-related
health

Christy J.W.
Ledford, 2020
USA

DPP Convenience. Employment
and life flexibility, supplemental
resources, social support (DPP/
lifestyle change, and/or metformin).
Pharmacists then provided
participants with information on
how to enroll in the DPP and/or
prescribed metformin, based on
participant choice

Qualitative
study

N: 24
Female: 11
Male: 13
Age range: 40-73

To explore perspectives about
weight loss from PRIDE participants
of different racial and ethnic groups

Rintu Saju, 2022
USA

Intervention satisfaction Based,
Changes of psychological, behavioral
and physical health outcomes after
intervention

Mixed method
study

To investigate the feasibility of
delivering a low-dose mindfulness-
based stress reduction (MBSR)
intervention among prediabetes/
diabetes patients in a clinical
setting (participants’ satisfaction,
motivation, and barriers to engage
in this low-dose MBSR intervention
were evaluated through a post-
intervention qualitative, semi-

Tong Xia, 2022
USA

structured telephone interview. All s)
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ADULTS' PERCEIVED NEEDS IN THE PREDIABETES

Themes

Method

Samples: total
number, female

Purpose of study

Author, year

accessibility of the study site,
accessibility of the study site, lack of
trust in the study methods, lack of
trust in the intervention

Age range: 40-69

for Type 2 Diabetes Prevention
(YOGA-DP) Among High-Risk People

and male, the Country
age range
~ Barriers to behavioral change The purpose of this study was to
internal, feedback on curriculum lore th itural and i ioti
contents and suggestions expiore the cultural and liNguistic ’ ’
web-based intervention ’ A qualitative acceptability of the Centers for Ming-Chin Yeh,
accentability. web-based stud N: 24 Disease Control and Prevention’s 2022
) i Y. W v Prevent T2 curriculum in an online USA
intervention feasibility, web-based } ; .
intervention implementation and format n the Chinese American
modifications community in New York City (NYC
Barriers to enroliment and retention Aims to understand barriers
in the National DPP, facilitators to A qualitative and facilitators to enrolling and Katherine Jane
enrollment and retention in the qstud N: 23 completing the National DPP Williams, 2021
National DPP, and opportunities for v among women, and to provide USA
improvement recommendations for improvement
Overall program utility, participant . This process eva_ll_uat[on aimed to
; A randomized examine the utilization patterns A
feedback regarding health coach trolied trial N: 18 ¢ BetaMe/Mel identify which Virginia Signal,
element, online peer support controfied tria : or Betallie/Wiglon, laentiry whic 2020
and goalltracking barriers and (mixed method | Age range: 35-75 components participants found New Zealand
recommendations evaluatio) most (and least) useful, and identify
areas of future improvement
: To explore the experience of
Healthcare context, route ) diagnosis of pre-diabetes, and )
to testing, normalisation of Quialitative Fen,\lwél2e5- 13 understand the barriers and Heler;g%omg,
diabetes, relationships, roles, and study Vale: ;IO facilitators to uptake of the UK
responsibilities, resource constraints ' NHS DPP for people living in
socioeconomically deprived areas.
Support from social network. fEXaI.rthEd tr]le fr%qgenpy OE !
Use of external supports, high ’ aciiitators of, ana barriers 1o Jeffrey T
C : : Mixed methods ) engagement in recommended
motivation, competing demands, stud N: 40 behaviors amond emplovees Kullgren, 2016
low motivation, lack of resources to v found to h d_g b tp g : USA
support healthy choices oundto have prediabetes auring a
workplace screening
A serious condition and situation, To expllore how participating in a
not that bad, doesn't concern o N: 28 randqm|_sed cont_rolled trial affec_ted Kirstine
' A qualitative i motivation, barriers and strategies .
me personally today opened my study Female: 19 in the process of health behaviour Schmidt, 2021
eyes todaynoegﬁgggcrgy eyes, GP Male: 9 change among individuals with Denmark
prediabetes.
This study aimed to identify
Physical, capability physical, N: 29 facilitators and barriers to the
psychological capability, physical A qualitative Female: 17 uptake of a community-based Sungwon Yoon,
opportunity, social opportunity, research Male: 12 diabetes prevention program (DPP) 2022
reflective motivation, automatic method Ade range:28-64 from the perspectives of decliners Singapore
motivation 9 g€ with prediabetes in a multi-ethnic
Asian community
Factors that supported making
dietary changes. A stron .
determi\rlwationgnot to deve?op To explore the EXPETIENCES Qf
diabetes, access to clear information o N: 20 peoplle recently dlagnosed with
- Qualitative i prediabetes and overweight or
and manageable strategies, research Female: 10 obese in making dietary chanaes Island S., 2018
supportive relationships, lack of methods Male: 10 following a six—rr?onth ;/imar %are New Zealand
household and family/whanau Age range: 43-69 nursedeﬁvered dietary Ki)ntervgntion
support, financial constraints, social ilot
expectations and pressures around P
food, other chronic health issues
Lack of time for self-care, perceived
sufficiency of knowledge to
prevent T2DM, self-management The objective of this study was to
strategies for health, trust in other N: 15 identify and explore why potential
traditional and alternative therapies, Exploratory Ferﬁale- 9 particip;/ants degined to \é)grticipate Pallavi Mishra,
spirituality, and religious belief, lack qualitative Male: 4 in the feasibility RCT: Yoga Proaram 2021
of information about the study, study . Y - 109 9 India
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Tab Il (follows). The articles’ specifications.

Samples: total
number, female Author, year
Themes Method and male. the Purpose of study Ccountry
age range
Detailed information about
recruitment and randomisation
Processes, Poor experience in . o , —
the control group regarding the Tchlsdqu;%!ktatwg studly S obJ(?tclt[ve V\,’ca,s
enhanced care leaflet, the negative N: 25 © It entity and explore participants
. L : rial- and intervention-related S
influence of non-participants, A litati F e 13 barri d facilitators: Pallavi Mishra,
Frequency of the blood test, free Qualitative emalé: _Darriers and racilitators: 2022
o ; tudy Male: 12 Feasibility trial of yoga programme .
blood tests, positive experiences S ; India
' ; Age range: 25-64 for type 2 diabetes
Of the testing process, to gain Prevention (YOGA-DP) among high-
adequate information to prevent risk people in India 9 nig
t2dm, professional behaviour of the peop
site staff, the positive influence of
friends
. This study aimed to: (a) profile
arA)g(a)JaegﬁotrrYe N:14 patterns of women'’s perceived PA Corliss Bean,
Barriers, facilitators, strategies Lalitative sub- All woman (with prediabetes) journey over 2020
d study Age range: 48-65 | 1-year and (b) understand strategies Canada
used to engage in and maintain PA
The aim of the study was to
Insufficient education for PA, health understand physical activity (PA)
concerns regarding performing pa, A concurrent N: 67 performance, PA information Mei Fu, 2018
work-related barriers: Busy schedule, | mixed-method resources, and barriers to PA among USA
too tired after work Chinese American immigrants with
type 2 diabetes/prediabetes
At the intrapersonal level, Assess factors associated with
participants, the interpersonal ’ ) fulfilling the healthy plate
level where, at the institutional/ nﬁé?;ﬁ?s Fer?l]élég; 24 recommendation, and to explore R?;/rrrll_?mndz%agn
organisation level, participants, at approach Male: 54 reasons for the behaviour among Sin a' ore
the community level, there was, at Pp ' primary care patients with 9ap
the societal/policy level, participants prediabetes in Singapore
Determination to not get To understand motivators,
diabetes, wanting to be healthy facilitators and challenges to dietary
and to contribute to others, Qualitative N: 58 change amongst a diverse sample Sally L Abel,
encouragement of others, strong interview stud Female: 30 of New Zealanders with prediabetes 2021
desire to be healthy for self and v Male: 28 participating in a primary care New Zealand
others, personal determination, nurse-led individualised dietary
feeling supported intervention
This study aims to develop and
test an online Smart Web Aid
for Preventing Type 2 Diabetes Penglai Chen
The patients’ views toward SWAP- Interventional N: 20 (SWAP-DM2) capable of addressing 92014 '
DM2-assisted prevention. study ‘ major barriers to applying proven China
interventions and integrating
diabetes prevention into routine
medical care
The objectives of the study were
to assess factors associated with
At the intrapersonal level, participa, meeting the recommendation
at the interpersonal level where, A mixed N: 48 of at least 150 min of moderate/ | Raymond Boon
at the institutional/organisational methods stud Female: 24 vigorous physical activity weekly, Tar Lim, 2020
level, at the community level, at the Y Male: 24 and to explore facilitators and Singapore
societal/policy level, the availability barriers related to the behaviour
among primary care patients with
prediabetes in Singapore

The exclusion criteria consisted of case reports, letters
to editors, and systematic review and meta-synthesis
studies, studies in non-English languages, and the lack
of access to the full text of articles.

for qualitative research [16]. The ten-question checklist
allows for a systematic evaluation of the qualitative
research evidence in the present review (Tab. IV).

The checklist guides the reviewer or the evaluator
while evaluating the validity, results, and the
relevance of each study. After the initial independent
assessment, the assessment results were discussed,
and a third reviewer (AE) was consulted to resolve
any disagreements.

Studies’ Quality Assessment

Two authors (MJ, MZ), separately, performed the
qualitative assessment of the included studies based on
the Critical Appraisal Skills Program (CASP) checklist

E416



Tab. IV. CASP: Quality appraisal results of the included primary studies.

ADULTS' PERCEIVED NEEDS IN THE PREDIABETES

Has the
wasthe | o | Wasthe | reiationship How
Was there resea}rch recruitment| collected between . Was the Is there vgluable
Auth aclear |lIsaqualitative de5|gn t strategy ina way theh Have egmcal data aclear Is theh /
Nr uthor, year statement| methodology appropriate appropriate that researcher | - Issues been analysis |statement researc
country - to address and taken into e will the
ofthe | appropriate? | "o o forthe |addressed participants | consideration? sufficiently | of the results
research? aims of the the | rigorous? | findings?
of the research? | research been helo
research? ’ issue? adequately locally?
* |considered?
Ramona S De
1 Jesus, 2018 Y Y Y Y Y Y Y Y Y Y 8/10
USA
Tainayah
2 Thomas, 2018 Y Y N N Y Y N Y Y N 10/10
USA
Karen L Roper,
3 2019 Y Y Y Y Y Y Y Y Y Y 10710
USA
Julienne
4 Faletau, 2020 Y Y Y Y Y Y Y Y N Y 10/10
New Zealand
Jayson Azzi,
5 2020 Y Y Y Y Y Y Y Y Y Y 10/10
Canada
Hannah
6 Lawrence, 2016 Y Y Y Y Y Y Y Y Y Y 10/10
New Zealand
Matthew J,
7 2016 N N Y N4 N Y Y Y 4 N 10/10
USA
Sharon A
8 Brown, 2018 Y Y Y Y Y Y Y Y Y Y 10/10
America
Karen E. Dyer,
9 2020 Y Y Y Y Y Y Y Y Y Y 10/10
USA
Linda Timm,
10 2019 Y Y Y Y Y Y Y Y Y Y 10/10
Sweden
Seyed Saeed
Mazloomy
11 |Mahmoodabad, Y Y Y Y Y Y Y Y Y Y 10/10
2019
Iran
Raymond Boon
12 | Tar Lima, 2019 N N Y Y Y Y Y Y \ N 10/10
Singapore
Gabriela Lima
de Melo Ghisi,
13 2021 Y Y Y Y Y Y Y Y Y Y 10/10
Brazile
Sophia H. Hu,
14 2018 Y Y Y Y Y Y Y Y Y Y 10/10
Chinese
Christy JW
15 Ledford, 2020 Y Y Y Y Y Y Y Y Y Y 10/10
USA
Christy JW
16 Ledford, 2020 Y Y Y Y Y Y Y Y Y Y 10/10
USA
Rintu Saju,
17 2022 Y Y Y \ Y Y \ Y Y \ 10/10
USA
1g | ToNg G(gaAzozz % % ¥ ¥ % % ¥ ¥ ¥ % 10/10
Ming-Chin Yeh,
19 2022 Y Y Y Y Y Y Y Y Y Y 10/10
USA
Katherine Jane
20 | Williams, 2021 Y Y Y Y Y Y Y N Y Y 10/10
USA
Virginia Signal,
21 2020 Y Y Y Y Y Y Y Y Y Y 10/10
New Zealand
Helen Twohig,
22 2019 Y Y Y Y Y Y Y Y Y Y 10/10
UK
| 2
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Tab. IV (follows). CASP: Quality appraisal results of the included primary studies.

Has the
wasthe | o | WaS e reiationship How
Was there resez_arch recruitment| collected between - Was the Is there valuable
Author, year aclear |lsaqualitative apgl(‘ag;)grgte strategy in a way res;;s:her lilas\tlxeesefor:gﬂ data a clear relssegllgh/
Nr y statement | methodology appropriate that ; analysis |statement p
country - to address and taken into e will the
of the | appropriate? the aims forthe |addressed participants | consideration? sufficiently | of the results
research? aims of the the | rigorous? | findings?
of the research? | research been help
research? ’ issue? adequately locally?
 |considered?
Jeffrey T
23 | Kullgren, 2016 Y Y Y Y Y Y Y Y Y Y 10/10
USA
Kirstine
24 | Schmidt, 2021 Y Y Y Y Y Y Y Y Y Y 10/10
Denmark
Sungwon
25 Yoon, 2022 4 Y Y Y Y Y Y Y Y Y 10/10
Singapore
Island S, 2018
26 New Zealand Y Y Y Y Y Y Y Y Y Y 10/10
Pallavi
27 Mishra,2021 Y Y Y Y Y N Y Y Y Y 10/10
India
Pallavi Mishra,
28 2022 Y Y Y Y Y Y Y Y Y Y 10/10
India
Corliss Bean,
29 2020 Y Y Y Y Y Y Y Y Y Y 10/10
Canada
30 | MeiFu, 2018 % % v v % % v % ¥ Yy |10/10
USA
Raymond
Boon Tar Lim,
31 2019 Y Y Y Y Y Y Y Y Y Y 10/10
Singapore
Sally L Abel,
32 2021 Y Y Y Y Y Y Y Y Y Y 10/10
New Zealand
Penglai Chen,
33 2014 Y Y Y Y Y Y Y Y Y Y 10/10
China
Raymond
Boon Tar Lim,
34 2020 N N Y Y Y N Y Y Y Y 10/10
Singapore

Analysis and Synthesis of the Results

One approach to combining qualitative research findings
is the thematic synthesis presented by Thomas and
Harden (2008) [17]. The thematic synthesis approach is
based on the thematic analysis method used in primary
qualitative research, and provides the possibility of
creating new insights, interpretations, and theories [18].
In order to analyze and combine the data, Thomas and
Harden’s thematic synthesis approach [17] was used,
which consisted of three main stages: 2.
1. line-by-line coding of the findings of the primary
studies: after searching for articles and accessing the
full file of 34 extracted articles through a systematic
search in scientific databases, all the articles were
studied in full. In order to extract data and codes, the
results sections of the primary articles were used. For 3.
this purpose, inductive and line-by-line coding was
done using the data obtained from the results section
of the articles with a focus on understanding adults’
needs in the prediabetes state. The new codes were

generated independently of the original codes used in
the primary studies. The codes were compared, and all
codes with similarities in the primary studies which
belonged to the same concept were categorized. The
extracted codes originated from the full texts related
to the results sections of the qualitative articles.
These results contained the participants’ quotes as
well as classes, sub-classes, and the codes extracted
from the participants’ quotes;

development of descriptive themes: sub- and main
themes were developed through merging and
classifying the codes. The primary studies were read
and reviewed by the other researcher to ensure that
the main and subthemes reflected the main concepts
of the data reported in the primary studies;
development of analytical themes: the developed
main and subtheme were discussed and examined by
the research team in relation to the research question.
Finally, an attempt was made to create a new perception
in relation to adults’ needs in the prediabetes stage.




At this stage, the qualitative data analysis software
MAXQDA Version 11 software was used.

Results

SEARCH RESULTS

Based on the search in databases, 1934 studies were
obtained. After removing the duplicate studies, 964
studies remained. After reviewing the titles and the
abstracts of the articles, the full texts of 116 studies
were reviewed. Finally, based on the inclusion and the
exclusion criteria, 34 studies were included in the meta-
synthesis study (Fig. 1).

THE STUDY’S CHARACTERISTICS

The publication dates of the reviewed studies were
between 2014 and 2022, including a total of 1063
participants. In the studies stating the age (N: 12-37.5%)
and the gender (N: 24-70.5%) of the participants, it
was found that the participants’ age varied from 20 to
77 years, including 428 females (N: 24) and 284 male

ADULTS' PERCEIVED NEEDS IN THE PREDIABETES

participants (N: 20). Fiftheen studies were from the
USA; five from New Zealand; four from Singapore; two
studies from each of the countries of China, Canada,
and India; and one study from each of the countries of
Iran, Denmark, Sudan, UK, and Brazil. The participants’
having experienced intervention or not was evaluated
for each study. Thirteen cases had experienced direct
intervention, eleven had experienced diabetes prevention
programs, and ten had not experienced any intervention,
as mentioned in the studies. The characteristics of the 34
studies have been presented are presented in Table III.

QUALITY ASSESSMENT

The tool used to evaluate the quality of articles included
10 criteria, all the studies met these ten evaluation
criteria, except for one, where the results were obtained
through an open question. The results of the quality
assessment of the studies are shown in Table I'V.

THEMATIC SYNTHESIS OF QUALITATIVE STUDIES

A total of 805 codes were recorded based on the extracted
data. Through the synthesis and the analysis of the primary

Fig. 1. PRISMA flow diagram.
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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 iliness

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

1

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




studies, 18 subthemes and 8 main themes have been
developed regarding individuals’ needs in the prediabetes
stage (Tab. V): Information needs, Cultural needs,
Psychological needs, Social support needs, Education
needs, Financial needs, Service needs, Skill needs.

PSYCHOLOGICAL NEEDS

The results show that one of the most important and
greatest needs of individuals with prediabetes is related
to their psychological dimension. This dimension
includes the motivational, belief and attitudinal, self-
efficacy, and emotional issues of individuals with
prediabetes regarding their situation. Studies have
shown that finding out about their diagnosis, individuals
with prediabetes experience different emotions and
feelings. Some of them express disbelief about their
prediabetes condition. Some of the individuals who have
the experience of dealing with diabetic patients in their
family and relatives and have closely seen the resulting
complications such as foot amputation, blindness, and
death have expressed the feelings of fear, despair, worry
and distress, stress, and anxiety. Furthermore, due to the
lack of awareness, they have reported the feelings of
being confused and bewildered, as well as the feeling of
moving on a dark path. Some people have been shocked
after finding out about their diagnosis, due to not having
diabetes family history. On the other hand, some have
also been calm feeling that they have the power to change
the situation through accepting it and being aware of the
fact that this situation can be reversible and leading them
towards health again [10, 19, 27].

In addition, many individuals with prediabetes have
mentioned lots of factors asinternal and external motivating
factors, the existence and the strengthening of which
has caused the desire to take action, and the adherence
to preventive and health-promoting behaviors in these
individuals. The feeling of independence and gaining
health are among the mentioned internal motivators.
The external motivating factors include the provision
of facilities and resources, having access to educational
programs and courses, receiving appropriate answers
to questions, and the existence of follow-up programs
and financial support, like receiving financial rewards
and cash prizes for effective participation in educational
programs [19, 20, 24, 26, 28, 36]. Furthermore, many
individuals with prediabetes mention that their self-
confidence has decreased in several ways, such as the
lack of active participation in educational courses and
receiving necessary health information, the inability to
take part in discussions in group meetings (especially in
the meetings including the opposite sex), and doubting
their personal abilities regarding preventive and health-
promoting behaviors as well as setting individual health
goals and adhering to them. These individuals believe that
various work and family obligations and responsibilities
reduce their self-confidence for pursuing health behaviors.
In addition, they put emphasis on the need to improve
self-efficacy, self-management, and personal power,
besides acquiring self-assessment, self-control, and self-
regulation skills [10, 19, 20, 28, 30, 31, 33, 34, 37, 38].
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In order to pursue health-promoting behaviors, and to
quit or prevent returning to previous unhealthy behaviors,
individuals with prediabetes try to acquire and improve
their well-being through positive self-talk using meaningful
sentences and words, strengthening positive thoughts, and
having a meaningful perspective on life. In addition, they
have also mentioned the stress and the anxiety caused
by being at risk of type 2 diabetes and suffering from its
complications [19, 20, 24, 26, 32, 34, 37, 39].

SOCIAL SUPPORT NEEDS

Receiving social support is another extracted theme of
individuals with prediabetes’ needs. Individuals with
prediabetes have mentioned receiving support from others,
including family members, peer groups, friends and
colleagues, and occupational entities. They believe being
a member of their peer groups and using their experiences
and practical strategies, as well as being accompanied by
their friends and family members, especially their spouses,
are of great importance in adapting to their individual
roles and responsibilities, facilitating decision-making
processes, improving motivation, increasing adherence
to preventive and health promoting behaviors, and
supporting them in using digital services and improving
their electronic literacy.

In addition, they have pointed to the existence of positive
interaction with experienced, supportive, and motivating
experts and healthcare providers as another important
support source helping them set health goals and giving
them feedback. Individuals with prediabetes have
mentioned that they expect their physicians to diagnose
their condition and refer them to health programs and
services; they have also complained about the lack of
efficient interactions with their physicians. They feel that
they are on an uncertain path and need to receive care
instructions as well as educational content and programs
from nurses and other health professionals such as
nutritionists. They have also mentioned, both directly
and implicitly, the importance of a close interaction with
health educators and receiving appropriate feedback
from them [11, 20, 23, 25, 27, 29, 35, 36, 40, 43].

INFORMATION NEEDS
1. Health perception needs

Individuals with prediabetes find it crucial to correct
and improve their perception of prediabetes, and to
distinguish it from type-2 diabetes, especially right after
their diagnosis. They acknowledged their need to increase
their knowledge and awareness of the symptoms, risk
factors, laboratory tests, and screening. They demand
to be informed about the up-to-date results of evidence-
based measures taken in the field of prediabetes in
order to improve their performance and adherence to
implementing type 2 diabetes preventive behaviors, and
to increase their individual motivation [10, 12, 19, 21,
23, 25, 27, 29, 32, 35, 38, 40, 42, 44].

2. Activity needs
Among the information needs mentioned by the adults in
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the prediabetes stage, the need to improve the awareness
of physical activity and nutrition is considered to be one
of the most frequent needs in this regard. Speaking of
their physical activity, they find it necessary to be aware
and use the strategies preventing immobility during the
day; to adapt physical activity to their age, health status,
and clinical history; to be aware of the side effects of
quitting physical activity; to have the knowledge of how
to do exercise, its duration, the type of exercise, the gap
with meals, timing between meals and activity time, the
skill of adjusting physical activity and work activities,
routine life responsibilities and activities, as well as
the ability to distinguish between daily activities and
exercise in the theme of physical activity [19, 20, 23, 25,
26, 28, 29, 34, 35, 38, 42, 44, 46].

3. Nutrition needs

Regarding nutrition, gaining knowledge and developing
the skill of identifying and limiting food portions and
groups, healthy and efficient methods of preparing
and cooking food, measuring calories, adjusting meals
according to the type of diet, as well as the skill of reading
labels and selecting healthy foods have been mentioned
in the theme of nutrition and diet related needs [12, 19,
20, 23, 25, 29, 32, 34, 38, 40, 41, 45, 47].

4. Medication needs

In most studies, the management of prediabetes stage has
been focused on the implementation of the interventions
related to physical activity and adjusting the received
nutrition. In this regard, individuals with prediabetes
are not informed about controlling the prediabetes
stage through using oral drugs besides performing
preventive and health promotion behaviors. Many prefer
these behaviors over taking oral medications. Some
have also stated that they will take these medicines if
it is recommended by the physician and provided that
they have a positive effect on their health. That’s why
they have mentioned the need to know the positive and
negative effects of taking medicines, how and when to
take them, and the purpose of taking them [10, 19, 29].

EDUCATION NEEDS
1. Educational programs needs

Individuals with prediabetes pointed out the need to
access educational programs and courses- in person,
virtual or, preferably, a combination of both. They also
expressed their desire for digital educational programs,
due to their high flexibility to be used in the time and
place of user’s choice. They are in favor of the programs
with training sessions neither too long, which will
be boring and almost impossible to participate in, nor
too short, depriving these patients of the opportunity
for deep discussions and effective interactions with
health educators and peers. Furthermore, some of them
preferred the existence of programs including the peer
groups with maximum commonalities and gender
uniformity [11, 21, 23, 25, 28, 30, 32, 34, 36, 38, 40, 42,
44, 46, 48].

2. Source education needs

Besides the need to receive information and increase
knowledge and awareness, one of the other needs of
individuals with prediabetes is related to the type and
the quality of the sources of the received information.
Individuals with prediabetes stated that they need to
receive comprehensive and coherent, non-repetitive,
new, up-to-date, interesting, understandable, and simple
information from a credible, reliable, and scientific
source. Although one of their challenges was receiving
information from various sources, which could confuse
or mislead them, some stated that receiving information
from a single source may also lead to losing a lot of up-to-
date and valid information [11, 12, 22, 26, 27, 31, 40, 46].

SERVICE NEEDS

From the perspective of individuals with prediabetes, the
most important needs related to services and facilities
include the need for means of transportation and proper
spaces in terms of security, cost, and accessibility to
facilities such as sports halls, classes and conference
halls, parks and walking areas close to their residence,
access to digital services such as suitable educational
applications, access to the Internet and digital hardware
such as smartphones and laptops, access to free or
low-cost consulting services, screening and diagnostic
facilities and services, access to information and
educational resources, the existence of reliable food
centers at in the society, as well as access to promotional
SMS and emails in the field of health [10, 20, 23, 26, 29,
30, 33, 35, 37, 39, 40, 43, 44, 48].

SKILL NEEDS

In addition to increasing knowledge and awareness, as
well as improving their perception of prediabetes stage,
have, both implicitly and explicitly, pointed out the need
to acquire a series of skills and capabilities in order to
maintain their health. The skills believed to be necessary
in order to maintain and improve health in the individuals
with prediabetes include hard and soft skills.

1. Management skill needs

Adjusting the work schedule (time management),
matching responsibilities and obligations with preventive
and health-promoting behaviors (role management),
managing different situations, adjusting work and sports
activities (time management), maintaining and saving
energy (energy management), time management, the
management of other associated diseases and physical
disabilities, self-evaluation, self-regulation, and self-
control [10, 12, 20, 22, 26, 29, 31, 33, 34, 36, 38, 42,
45, 46, 48].

2. Goal setting skill needs

In addition to the above-mentioned, these patients
prioritize setting personal health goals, and consider it as
one of the motivational factors in adhering to their health
behaviors and evaluating their performance. They desire
to check their health status through getting feedback
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from a health educator or with the help of digital trackers
based on their set goals. They have prioritized setting
individual, short-term, accessible goals, and updating
them with the help of an educator, considering their
physical abilities and limitations [10, 28, 34, 36, 41].

3. Monitoring skill needs

In order to monitor their health goals, the adults in the
prediabetes stage find it necessary to have the ability
to use a glucometer to check their blood sugar levels,
to interpret the results, and to use the digital trackers
which control health indicators. Besides, they consider
it necessary to check and monitor their blood pressure
so as to control cardiovascular complications [25, 34].

FINANCIAL NEEDS

Financial needs are among the other needs mentioned
by individuals with prediabetes. If satisfied, it will be
considered as a motivating and facilitating factor; if
ignored, it will be among the obstacles and challenges
which these people are facing. Their crucial needs include
the need for financial support resources such as grants
and cash prizes, insurance support and gratis services
such as commuting services or free memberships in
associations, low-cost services to facilitate their access to
educational-skill programs and courses, sports facilities
and equipment, as well as proper food. Of course, some
have stated that they are willing to pay a reasonable
fee to use or purchase educational services if they are
provided with new information [19, 21, 23, 25, 29, 32,
33, 36, 39, 40, 42, 44].

CULTURAL NEEDS

Individuals with prediabetes have also stated that they
need information sources appropriate to the culture
and the background of the society in which they live.
They need to know the cultural barriers in relation to
adopting preventive and health promotion behaviors
and learn the practical strategies. Moreover, they have
expressed the need to create a culture within their family
in order to gain their support in adjusting their self-care
behaviors [23, 29, 32, 33, 40, 42, 46].

Discussion

The purpose of the systematic literature review in the
present meta-synthesis, study was to determine adults’
needs in the prediabetes stage. The results of reviewing
34 studies showed that in the prediabetes stage, adults’
needs can be categorized into 8 main classes. According
to the reviewed studies, in the prediabetes stage, the
extracted adults’ needs, in order of importance, include
Information needs, Psychological needs, Social support
needs, Skill needs, Education needs, Service needs,
Financial needs, and Cultural needs. In this regard, in the
study of Lim et al. (2020), pointing out the preferences
of the individuals with prediabetes regarding the
educational programs’ components, the most prioritized
ones were related to healthy nutrition, physical activity,
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prediabetes status monitoring, stress management, and
emotional support. All of these preferred components
are among the most frequent need dimensions in the
present study, too [40].

It was also reported in Lim’s study that 26.6% of
patients had received prediabetes education. It had a
positive relationship with the level of education, glucose
tolerance disorder, the number of comorbidities, having
the family members or the peers with diabetes, being
supported to reduce the risk of diabetes, and having
self-confidence. However, it had a negative relationship
with age. It was also found out that one of the common
reasons for not receiving such training was the lack of
physician referral. The patients preferred the health-
related messages with the content focusing on the
risk factors and the prevention of diabetes, as well as
health and family, and avoiding the term “prediabetic”
to address them. Moreover, their two most preferred
educational components were healthy diets and physical
activity, in the most favorable environments and
social centers [33, 37, 40]. Furthermore, Ghisi et al.
conducted a study (2021) with the aim of developing a
structured training program, after four stages or steps
of needs assessment, for the Brazilians with diabetes
or prediabetes. The results of the interviews with the
focus group were categorized in six topics/themes: self-
management, physical activity, eating habits, diabetes
medication, psychosocial being, and sleep, all of which
have been considered and included in the developed
educational program [19].

Comparing the results of the above studies with the
ones obtained from the present study shows that the
most important needs of individuals with prediabetes
include acquiring prediabetes stage self-management
skill, paying attention to the psychosocial aspects of
this condition on individuals with prediabetes, health
behaviors related to promoting physical activities and
healthy diet, receiving appropriate support from the
health care team and other social groups, along with
receiving the necessary training in various dimensions.
Although the above studies did not directly examine
adults’ needs in the prediabetes stage, the mentioned
items are all consistent with the obtained adults’ needs
in the prediabetes stage in the present study, confirming
the needs extracted through reviewing the literature in
this study.

Another need of the adults in the prediabetes stage
extracted in the current study is related to culture. In
this dimension, prediabetic adults have pointed out
the need to know the cultural barriers and facilitators
to doing lifestyle-related activities, the educational
materials’ consistence with the society’s culture, and
the need to promote the governing cultures in different
work and family domains. However, this dimension has
not been mentioned in the study of Lim et al., which
dealt with categorizing the preferences of individuals
with prediabetes and the urgency of involving them
in educational programs [40]. In connection with the
importance of this need, the systematic study of Wadi
et al. (2021) on sixteen randomized controlled trials,



M. JOKAR ET AL.

presenting their programs according to the culture of
prediabetic or diabetic patients, showed that paying
attention to the individuals’ culture could lead to
improving their sugar index compared to the control
group [49].

In the metasynthesis study by Skoglund et al. (2022),
which reviewed the facilitators and the barriers to lifestyle
change in individuals with prediabetes, three analytical
themes shedding light on the perceived barriers and
facilitators to lifestyle change were identified: individual
assessmentof theimportance of initiating lifestyle change,
coping strategies and mechanisms to maintain lifestyle
changes, and the importance of supportive relationships
and environments in initiating and maintaining lifestyle
change. The first topic/theme focuses on the effect
of the level of awareness, how to perceive the risk of
prediabetes, internal struggle factors such as guilt and
self-blame, internal motivational factors and positive
health feedback such as the positive effect of exercise
and a good mood on the individual’s assessment of the
importance of initiating lifestyle change. The second
theme deals with planning, determining achievable
goals, and the importance of knowledge and skills in
creating and making lifestyle changes and behaviors.
Finally, the third theme points out the role of supportive
relationships, family support, health care providers, and
peers in initiating and maintaining lifestyle changes [50].
In this study, Skoglund has divided the process of
lifestyle change into three stages: initiation, action, and
maintenance, and has pointed out the facilitators and
obstacles that match some domains of adults’ needs
in prediabetes state. However, in the current study, in
addition to categorizing the needs into main classes, the
dimensions and the details of each of these main needs
are discussed, too. Neither Skoglund’s study, nor other
above-mentioned studies have extensively discussed all
the details of each of the dimensions of adults’ needs in
the prediabetes stage.

The educational programs and the interventions carried
out in order to reverse the prediabetes condition and
prevent its progression usually focus on building self-
confidence and self-care skills such as improving the
diet and physical activity, weight management, and
periodic medical follow ups or checkups [51, 52].
Furthermore, Rhoon et al. have conducted a systematic
study in 2020, which is a systematic review of behavior
change techniques and digital features in technology-
based type 2 diabetes preventive interventions. This
study shows that in digital interventions include
behavior change features and techniques, such as setting
goals and planning, feedback and monitoring, social
support, knowledge formation, the rules for reducing
negative emotions, the comparison of results in order to
increase motivation, and receiving rewards. Based on the
results of the present study, it can be claimed that these
programs and interventions have not addressed the needs
of individuals with prediabetes comprehensively, and
that there is still a need to add other digital features and
techniques, or to design programs and interventions to
meet adults’ other needs in the prediabetes state [50, 53].

In a study titled as “experiences and perceptions of self-
management in people with prediabetes”, Wang et al.
(2023) stated that health care providers should improve
their professional skills to help modify self-management
programs (systematic 2023). The results of the present
study show that healthcare providers can improve their
professional skills and help to improve prediabetes self-
management programs through considering the main
classes of educational needs and social support as well
as paying attention to the characteristics mentioned
regarding educational programs and courses, and
educational resources, as well as the characteristics
that the adults in the prediabetes state expect educators,
counselors, and therapists to possess [54].

APPLICATION OF RESEARCH RESULTS

The obtained results can be a basis for preparing and
developing comprehensive educational packages,
enriching diabetes prevention programs, and the features
of digital applications. They can be used to help not only
the adults in the prediabetes stage, but also the families
and all the healthcare providers in this field. Furthermore,
these results can make health policymakers familiar with
the needs of the adults in the prediabetes stage, and help
them to make large-scale decisions and macro policies,
especially in relation to meeting the patients’ service and
financial needs.

RECOMMENDATIONS

Identifying the dimensions of adults’ needs in the
prediabetes stage can be used as a guide to design a
needs assessment tool for the adults with prediabetes.
Identifying and prioritizing the needs at the beginning
of designing diabetes prevention programs can lead to
purposeful care and treatment processes.

RESEARCH LIMITATIONS

Lack of access to other scientific information is one of
the most important limitations of this research.

Cconclusions

The present study provides specialists and healthcare
providers with important insight into recognizing
the needs of individuals with prediabetes in various
dimensions. A comprehensive knowledge of the needs,
obtained from the perceptions and statements of the
adults in the prediabetes state, is necessary to design
patient-centered and family-centered care programs
for preventing diabetes, controlling the progress of the
prediabetes stage towards type 2 diabetes, and delaying
its onset. In this study, information needs, psychological
needs, Social support needs, Skill needs, and Education
needs were among the most frequently mentioned
needs, followed by Service needs, Financial needs, and
Cultural needs. The discovered needs are consistent with
other studies in the field of prediabetes. In addition to
categorizing the needs into main classes, it also points
out the details of each need in each dimension and class.
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Moreover, it refers to the cultural needs of the adults in
the prediabetes stage. Besides, educational programs
and resources can help to improve healthcare providers’
skills and promote diabetes prevention programs
through pointing out the perceived needs regarding
the characteristics of health advocates. In addition, it
is necessary to develop diabetes prevention programs
which pay attention to all adults’ needs, and to promote
their self-care in the prediabetes stage.
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Summary

Background. Nurses have good opportunities to communicate
with osteoporotic patients and the public as well as convey osteo-
porosis prevention education to them. Therefore, nurses require
specific knowledge, attitude, practice (KAP), and desirable nutri-
tional behaviors for osteoporosis prevention and treatment strate-
gies. Little is known about the KAP for osteoporosis prevention
and nutritional behaviors among nurses in Iran.

Purpose. The present study was conducted to evaluate nurses’
KAP and nutritional behaviors for osteoporosis prevention.
Methods. This cross-sectional study included 195 nurses work-
ing in three hospitals in southeastern Iran. Nurses were selected
using a stratified random sampling method between April and
June 2020. The data collection tools included questionnaires of
KAP and nutritional behaviors to prevent osteoporosis.

Introduction

Osteoporosis is a metabolic disease characterized by
loss of bone density, loss of quality bone structure,
and increased risk of fracture [1]. Globally, more
than 200 million people have osteoporosis [2] One in
three women and one in five men, over the age of 50,
experience osteoporotic fractures in their lifetime [3]. In
Iran, according to statistics, 22.2% of women and 11%
of men over 50 years of age suffer from osteoporosis [4].
Osteoporosis and related fractures can lead to physical
disability, decreased self-sufficiency, and increased
hospitalization and mortality rates [S]. The number of
osteoporotic fractures might rise up to 4.66 million at
costs of 5.91 million dollars by 2035 and in total with
medical costs of 25.43 billion dollars by 2050 [6].

Although osteoporotic is not curable, it can be largely
prevented by optimizing bone density during growth,
maintaining bone density in adulthood, and minimizing
bone loss in old age [7]. To introduce effective prevention
of osteoporosis, the knowledge, attitude, and practice
(KAP) theory could be useful. In the KAP theory, the
process of changing human behavior is divided into
three stages: obtaining knowledge, creating attitudes,

https://doi.org/10.15167/2421-4248/jpmh2023.64.4.2709 E429

Findings. According to the findings, nurses’ knowledge regarding
osteoporosis prevention was high level (20.23 + 3.79) and their
attitude (72.71 = 6.97), practice (48.25 + 6.38), and nutritional
behavior scores (110.12 = 13.68) were desirable. In addition,
nurses’ KAP regarding osteoporosis prevention was correlated
with their nutritional behaviors (p = 0.001).

Conclusions. Given the high levels of knowledge, desirable prac-
tices, and in Iranian nurses regarding the prevention of osteo-
porosis, they can play a significant role in changing KAP and
nutritional behaviors of people to prevent this disease. To this
end, educational and support programs should be implemented
in clinical and community settings to develop a healthy lifestyle
in the community.

and forming behaviors/practices, during which human
health-related behaviors can also be changed effectively.
The KAP theory enables people to participate in health
behaviors and maintain their health actively; therefore, it
plays a significant role in the prevention of disease, its
control, and rehabilitation [8].

Researchers have emphasized the changes needed
regarding the policy on osteoporosis prevention and the
need for nurses to completely develop their roles (e.g.,
clinical specialists, educators, consultants, researchers,
collaborators, managers, and innovators). Prevention of
osteoporosis is an important priority for all scope and
practice nurses. Nurses can identify patients who require
participation in continuous therapeutic interventions or
rehabilitation programs and develop patient-specific
follow-up protocols [9]. Furthermore, it is important
for nurses to pinpoint and follow up on lifestyle and
risk factors that increase osteoporosis, for example,
inadequate nutritional behaviors (e.g., dietary intake that
is low in calcium, smoking, and drinking alcohol), low
body weight, and lack of regular physical activity and
exercise too much [10].

The term “nutritional behaviors” refers to the eating
habits that can help prevent osteoporosis [11]. These
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behaviors encompass all the planned, spontaneous,
or habitual measures taken by individuals or social
groups to obtain, prepare, and consume food. While
a diet rich in dietary protein, calcium, vitamin D,
fruits, and vegetables can significantly promote bone
health, higher rates of fracture have been linked to
high calorie and alcohol intake [12]. Unfortunately,
many people are unaware of the connection between
osteoporosis, lifestyle, and nutrition behaviors [7].
Since preventing this disease is a cost-effective
achievement, it is important to implement osteoporosis
prevention programs. Given the crucial role of
healthcare providers in maintaining and promoting
community health, the healthcare system should assess
and promote the knowledge, attitudes, and practices
(KAP) of healthcare providers and their nutritional
behaviors before conducting any educational programs
on osteoporosis prevention in the community [6].
When nurses are knowledgeable and well-prepared, they
are a significant source of health information for their
clients [6]. Nurses need sufficient KAP for osteoporosis
prevention, risk factors, and nutritional behaviors
to perform their teaching role. Lack of proper KAP
concerning osteoporosis among nurses may negatively
influence their participation in preventative behaviors
negatively [6, 13] and ultimately affect the progression
and prognosis of osteoporosis in their patients. In this
regard, nurses could warmly welcome the opportunity
to communicate with osteoporotic patients and provide
them with the necessary instructions [14], and present
the general public with the primary and secondary
prevention trainigns regarding osteoporosis [15].
According to the literature review, some studies in
differentcountries merely investigated nurses’ knowledge
and awareness of osteoporosis [6, 13-17]. To the best of
our knowledge, only one study has evaluated nurses’
KAP regarding osteoporosis in India [10]. One study
evaluated levels of mastery and use of musculoskeletal
assessment skills among Iranian nurses [18] and another
evaluated knowledge and attitude regarding national
clinical osteoporosis guideline among the nurses in
orthopedic wards in Iran [19]. However, we could
not find any study on Iranian nurses’ knowledge and
nutritional behaviors for osteoporosis prevention and its
extent to correlation among these variables. Furthermore,
as community health nurses and nurse educators in
universities, we believe that, given the significant role
of nurses in maintaining and promoting health in the
community, it is necessary to evaluate nurses’ KAP
regarding osteoporosis prevention in different societies
to obtain comprehensive information. Therefore, the
present study aimed to evaluate nurses’ KAP and
nutritional behaviors for osteoporosis prevention.

METHODS

STUDY DESIGN & SETTINGS

This cross-sectional study was conducted in three
hospitals (Dr. Gharazi, Imam Reza, and Velayat)

affiliated with Sirjan University of Medical Sciences in
southeastern Iran in 2020.

POPULATION AND SAMPLING

The study population included all nurses working in the
aforementioned hospitals (N = 375). Based on Cochran’s
formula (o0 = 0.05, p=0.5,q=0.5,d =0.06, Z = 1.96),
the sample size was 170. Considering about 15% dropout
probability, 195 nurses were selected from the hospitals
using a stratified random sampling method proportionate
to the number of nurses per hospital. Therefore, 85
nurses from Dr. Gharazi Hospital (N = 165), 100 nurses
from Imam Reza Hospital (N = 195), and 10 nurses from
Velayat Hospital (N = 15) were selected (Fig. 1). The
inclusion criteria were nurses with a bachelor’s or higher
degree, work experience of at least one year, and their
consent to participate in this study. Nurses who did not
fully answer the questionnaire were excluded from the
study [18].

INSTRUMENTS
Data collection was done using five questionnaires:

1. Demographic Information Questionnaire

This questionnaire included items about the participants’
gender, age, marital status, shift work, education level,
work experience, position, hospital ward, corticosteroid
use, and source of information on osteoporosis
prevention.

Fig. 1. Flow diagram of the study.
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2. Osteoporosis Prevention Knowledge Questionnaire

This questionnaire designed and validated in Iran by
Forouzi et al. [20] with 30 items. Each item has a
response option of “True”, “False”, and “Do not know”.
Correct answers received one score, while incorrect
answers and I don’t know received zero scores. The
minimum score was zero and maximum score was 30.
According to the designers of the questionnaire, scores
of 20-30 showed high levels of knowledge, scores
within the range of 10-20 indicated moderate levels
of knowledge, and scores of less than 10 represented
low levels of knowledge. The content validity of the
questionnaire was confirmed by a panel of experts
consisting of 10 nursing professionals. The calculated
content validity index (CVI) was 0.88. Test-retest (r
= 0.85) and internal consistency (o0 = 0.74) were also
conducted by its designers to determine the reliability
of the questionnaire [21].

3. Attitude Toward Prevention of Osteoporosis
Questionnaire

This questionnaire was designed by Forouzi et
al. [20] and has 18 items on a five-point Likert scale.
Positive items (1, 4, 6, 7, 10, 12, 13, 15, 16, and 17)
were scored as follows: strongly agree (5), agree (4),
no idea (3), disagree (2), and strongly disagree (1).
However, negative items were scored in reverse. The
minimum score on this questionnaire was 18, and the
maximum score was 90. According to the designers
of this questionnaire, scores higher than 66 indicate
a desirable level of attitude, scores within the range
of 42-66 indicate somewhat desirable attitudes, and
scores lower than 42 indicate undesirable attitudes.
The content validity method and a panel of experts (10
nursing faculty members) were used to determine the
validity of the questionnaire. The calculated content
validity index (CVI) was 0.86. Test-retest (r = 0.56) and
internal consistency (0. = 0.66) were also conducted
by its designers to determine the reliability of the
questionnaire [21].

4. Practice for Prevention of Osteoporosis
Questionnaire

This questionnaire was developed in Iran by Forouzi
et al. [21], and contains 23 items. Items with correct
practices (1, 2, 4, 6, 7, 8, 11, 13, 15, 16, 18) were
scored in the following way: always/often (score 3),
sometimes (score 2), rarely/ never (score 1), while
items with incorrect practices were scored in reverse.
The minimum score on this questionnaire was 23,
and the maximum score was 69. According to these
designers, scores within the range of 46-69, 23-46,
and lower than 23 indicate desirable, somewhat,
and undesirable levels of practice, respectively. The
questionnaire’s validity was confirmed using the
content validity method and opinions of 10 nursing
faculty members, and its CVI was 0.86. Its reliability
was corroborated by the internal consistency method
(o =0.74) [21].
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5. Nutritional Behaviors for Prevention of Osteoporosis
Questionnaire

This questionnaire was prepared by Seyedabadi et
al. (2016) [22] for the assessment of eating habits to
prevent osteoporosis, such as adequate dietary protein,
calcium, vitamin D, fruits, and vegetables, intake of
appropriate calories, and alcohol consumption. The
questionnaire consists of 29 items. Positive items (1, 2,
3,4,5,6,7, 16, 17, 18, 19, 20, 21, 23, and 24) were
scored as strongly agree (score 5), agree (score 4), no
idea (score 3), disagree (score 2), and strongly disagree
(score 1), whereas negative items were scored in reverse.
The minimum score on this questionnaire was 29, and
the maximum score was 145. Scores higher than 107
indicated desirable nutritional behavior, scores within
the range of 68-107 indicate somewhat desirable, and
scores lower than 68 indicated undesirable nutritional
behavior. The content validity of the questionnaire was
confirmed using the opinions of ten nursing faculty
members and its validity index was 0.88, and its reliability
were determined using the internal consistency method
(a=0.91).

DATA COLLECTION PROCEDURE

Data were collected using an anonymous self-report
questionnaire from April to June 2020. To collect
data, the first researcher referred to the study settings
in different shift works, distributed the questionnaires
among eligible participants, and explained the study
aims. She also explained how the nurses filled out the
questionnaires. To achieve the highest response rate,
the researcher spent a lot of time collecting data and
arranged a date to deliver the completed questionnaires.
She sent reminders via WhatsApp or a phone to collect
the completed questionnaires at the arranged time. All
the completed questionnaires were anonymous and
confidential.

DATA ANALYSIS

Data were analyzed using SPSS 21 using descriptive
statistics (frequency, percentage, mean, and standard
deviation) and inferential (independent-samples ¢-test,
analysis of variance, Tukey’s test, Pearson’s correlation
coefficient, and multivariate linear regression) statistics.
The Kolmogorov-Smirnov test showed that the data
followed a normal distribution. The significance level
was set at p < 0.05.

Results

All 195 nurses completed the survey (response rate:
100%). The results revealed that the majority of the
nurses were female (74.4%), aged 31-40 (47.2%),
married (77.4%), permanently hired (68.2%), had less
than 10 years of work experience (43.1%), and had a
bachelor’s degree (82.6%). Furthermore, 68.7% of them
obtained information about osteoporosis prevention
from the mass media (Tab. I).

The total score of nurses’ attitudes was also at a desirable
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nutritional behaviors.

Tab. I. Nurses’ demographic information, and its relationship with knowledge, attitude, practice regarding osteoporosis prevention, and

Knowledge Attitude Practice Nutritional behaviors
Variables N (%) | Mean | Statistic test | Mean | Statistic test | Mean | Statistic test| Mean | Statistic test
(SD) (p-value) (SD) (p-value) (SD) (p-value) (SD) (p-value)
Gender
Female 145 20.45 t=1.36 72.81 t=0.34 4914 t=3.41 111.42 t=227
(74.4) | (3.69) (0.07) (7.25) (0.73) (6.36) (0.001* (13.98) (0.02)*
Male 50 19.60 72.40 45.66 106.36
(25.6) | (4.05) (6.14) (5.76) (12.13)
Work experience
<10 years 84 19.42 F=432 72.51 F=0.66 47 .65 F=122 107.45 F=289
(43.1) | (4.04) (0.02)* (6.62) (0.51) (6.32) (0.29) (14.05) (0.058)
10-20 years 74 20.50 72.35 48.24 119.91
(37.9) | (3.33) (6.66) (6.41) (12.90)
20-30 years 37 (19) | 21.51 73.89 49.62 112.59
(3.77) (8.57) (6.40) (13.64)
Age groups
20-30 years 38 20.02 F=275 72.73 F=0.29 47.78 F=0.78 108.50 F=0.43
(19.5) | (3.88) (0.66) (6.58) (0.74) (5.86) (0.45) (11.72) (0.64)
31-40 years 92 19.69 72.34 47 .86 110.08
(47.2) | (4.04) (7.13) (6.47) (14.39)
41-50 years 65 21.10 73.21 49.06 111.12
(33.3) | (3.24) (7.02) (6.57) (13.82)
Type of employment
Hired (permanent) 133 | 20.53 F=1.21 73.36 F=376 48.21 F=1.31 111.49 F=110
(68.2) | (3.83) (0.30) (7.34) (0.38) (6.32) (0.33) (14.43) (0.35)
Hired (experimental)? 15 19.66 70.33 49.33 107.53
(7.7) | (4.54) (7.28) (6.48) (9.94)
Contract recruiters® 16 18.68 71.43 48.18 108.93
(8.2) | (3.60) (5.66) (7.79) (13.91)
Contract recruiters® 15 20.40 71 50.13 105.06
(7.7) | (2.64) (5.74) (7.08) (11)
Committed? 16 19.50 72.37 45.87 107.06
8.2) | (3.70) (5.20) (4.08) (11.39)
Education degree
Bachelor’s 161 20.24 t =0.009 72.30 t=3.20 48.58 t=252 110.09 t =0.003
(82.6) | (3.65) (0.92) (7.07) (0.07) (6.27) 0.11) (13.48) (0.95)
Master’s 34 20.17 74.64 46.67 110.23
(17.4) | (4.45) (6.20) (6.77) (14.80)
Shift work
Fixed 27 21.70 t=218 73.25 t=043 49.59 t=1.15 111.85 t=67
(13.8) | (3.78) (0.03)* (6.02) (0.66) (5.79) (0.25) (13.50) (0.50)
Rotational 168 19.99 72.62 48.06 109.94
(86.1) | (3.76) (7.14) (6.47) (13.71)
Position
Head nurse 17 22.05 F =267 73.70 F=268 50.11 F=1.89 113.82 F=4.25
8.7) | (3.28) (0.03)* (5.34) (0.03)* (6.81) 011 (13.64) (0.03)*
Nurse 165 19.94 7218 47.85 108.88
(84.7) | (3.76) (6.81) (6.36) (13.18)
Nurse manager 13 22 79 52.50 120.30
(6.6) | (3.88) (7.45) (5.93) (16.39)
Marital status t=-2.36
Single 44 19.75 t=-0.95 72.90 t=021 46.88 t=-1.61 105.88 (0.02)*
(22.6) | (3.95) (0.34) (6.28) (0.83) (6.05) (0.10) (12.08)
Married 151 20.37 72.65 48.64 111.35
(77.4) | (3.75) (7.17) (6.44) (13.91)
>
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and nutritional behaviors.

Tab. | (follows). Nurses’ demographic information, and its relationship with knowledge, attitude, practice regarding osteoporosis prevention,

Knowledge Attitude Practice Nutritional behaviors
Variables N (%) | Mean | Statistic test | Mean | Statistic test | Mean | Statistic test| Mean | Statistic test
(SD) (p-value) (SD) (p-value) (SD) (p-value) (SD) (p-value)
Workplace section
Medical and surgical 108 19.76 F=0.946 71.80 F=137 46.88 F=1.02 111.2 F=197
(55.5) | (4.08) (0.46) (5.86) 021 (6.10) .41 (13.90) (0.06)
Emergency and 58 20.08 72.40 47.81 106.83
operating room (29.8) | (3.75) (8.03) (6.16) (13.76)
Critical care 29 21.66 73.81 50.69 110.87
(14.9) | (3.17) (5.75) (6.89) (9.54)
Corticosteroids use
Yes 28 20.75 t=-0.77 72.89 t=014 46.14 t=-1.90 109.87 t=-014
(14.4) | (4.23) (0.43) (6.26) (0.83) (5.30) (0.059) (15.81) (0.88)
No 167 2014 72.68 48.60 110.17
(85.6) | (3.72) (7.09) (6.49) (13.34)
Information source
Mass media 134 | 2026 | F=0160 |7296| F=074 |4768 F=153 | 10975 | F=160
(68.7) | (3.83) (0.87) (7.45) (0.460) (5.99) (0.12) (14.06) 0.17)
Books 99 | 2032 73.23 4816 110.90
(50.8) | (4.01) (7.07) (6.89) (14.35)
Official and ducational 107 19.50 73.59 45.60 108.49
programs (54.9) | (3.69) (6.99) (5.76) (13.47)
Magazines/newspapers 25 21 74.08 50.36 113.76
(12.8) | (2.84) (8.54) (7.51) (14.75)
Friends/ relatives 59 | 2018 72.45 48.23 111.01
(30.3) | (3.87) (7.57) (4.99) (14.43)
Medical staff 121 | 2012 7312 47.59 111.11
62.1) | (3.67) (7.21) (5.64) (13.30)
Others 6(3.1) 21 71.66 52.16 116.33
(4.38) (5.50) (3.86) (19.86)

* Bold p-values are significant at level of < 0.05. 2 They are hired as pilot or testable nurses for two years and then hired permanently. ® Annually contracted
with payment similar to hired nurses. ¢ Annually contracted with payment less than hired nurses. ¢ It is obligatory to work for government for two years

at a lower rate of pay.

level (72.71 + 6.97; range, 18-90), so that 81% of the
nurses had desirable attitudes. Nurses’ highest attitude
scores were related to item of “osteoporosis prevention
is easier than cure,” while their lowest attitude scores
were related to item of “financial problems are a major
obstacle to osteoporosis prevention”.

The total score of nurses’ practice was at a desirable
level (48.25 + 6.38; range, 23-69) and 57.4% of them
had high practice scores. The highest and lowest practice
scores of nurses were related to “intense and heavy
physical activity” and weight gain, respectively. In

addition, the total score of nurses’ nutritional behaviors
was at a desirable level (110.12 + 13.68; range, 29-
145) and 57.4% of them obtained desirable scores in
nutritional behaviors for the prevention of osteoporosis.
Nurses’ highest nutritional behavior score was attributed
to items of “I do my best to include calcium-rich food
such as milk, yogurt, vegetables, fish, efc. in my diet,”
while their lowest nutritional behavior score was for
item of “a calcium-rich diet to prevent osteoporosis is
expensive” (Tab. II).

Moreover, table I shows a significant difference in

Tab. Il. Description of nurses’ knowledge, attitude, practice and nutritional behaviors regarding osteoporosis prevention.

Variables Category N % Mean = SD
Low 2 1
Knowledge Moderate 86 441 20.33 £ 3.79
High 107 54.9
. Somewhat desirable 37 19
Attitude Desirable pr 81 72.71 £ 6.97
. Somewhat desirable 83 426
Practice Desirable M2 =74 48.25 + 6.38
- . Somewhat desirable 83 42.6
Nutritional behaviors Desirable M2 =74 11012 + 13.68
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Tab. lll. Correlation between nurses’ knowledge, attitude, practice,
and nutritional behaviors.

Nutritional behaviors
Variables Pearson
coefficient p-value
Knowledge 0.40 0.001*
Attitude 0.40 0.001*
Practice 0.44 0.001*

*Bold p-values are significant at level of < 0.05

nurses’ knowledge scores based on their job position
(F =2.67, p =0.03), shift work (t = 2.18, p = 0.03), and
work experience (F =4.32, p = 0.02). Nurses with fixed
shifts and job positions had higher knowledge scores.
Tukey’s test indicated a significant difference in work
experience between nurses who had 10-20 and 21-30
years of work experience.

Attitude scores were significantly different based on the
job position of nurses (F =2.68, p =0.03), such that nurse
managers had higher attitude scores. Regarding practice
scores, a significant difference was found with regard
to nurses’ gender (t = 3.41, p = 0.001), with women
receiving higher scores in terms of practice. A significant
difference was also found in nutritional behaviors based
on gender, (t=2.27, p =0.02), job position (F=4.25,p =
0.03), and marital status (t =-2.36, p = 0.02). Therefore,
nurse managers and married nurses exhibited higher
nutritional behaviors (Tab. I).

The Pearson correlation test showed that nurses’
knowledge (r = 0.40, p = 0.001), attitude (r = 0.4, p =
0.001), and practice (r = 0.44, p = 0.001) had a direct
and moderate correlation with their nutritional behaviors
regarding the prevention of osteoporosis (Tab. III).
Inaddition, to verify and control the effect of demographic
variables on the correlations, the multivariate linear
regression was conducted. The results showed that
knowledge (B = 0.2, p = 0.002), attitude (B = 0.3, p
<0.001), and practice (B=0.37, p <0.001) related to
osteoporosis prevention were the significant predictors
for nutritional behaviors. Moreover, demographic
variables were not significant predictors of nutritional
behaviors in nurses (Tab. IV).

Discussion

Based on the findings, nurses’ knowledge regarding
the prevention of osteoporosis was at a high level, and
their attitudes, practices, and nutritional behaviors
were at desirable levels. Furthermore, nurses’ KAP
scores were directly correlated with their nutritional
behaviors for the prevention of osteoporosis. In
about section results of KAP regarding prevention
of osteoporosis, two studies showed high scores
of knowledge about prevention of osteoporosis
among the nurses [14, 23]. However, some studies
have shown that orthopedic nurses have inadequate
knowledge (6, 16) and inadequate knowledge and
attitudes toward osteoporosis guidelines [19]. One
study also showed that nurses’ levels of mastery and
use of musculoskeletal assessment skills were not
satisfactory [18]. Ramli et al. (2018) reported that the
allied health sciences students had moderate level of
knowledge and attitude but poor practice regarding
osteoporosis [24]. One study focused on the KAP of
nurses and general medical practitioners regarding
osteoporosis. The results showed that KAP towards
osteoporosis were not sufficient in participants, and
nurses had lower KAP scores compared with general
medical practitioners [10]. These studies explained
that although the education of healthcare professionals
has improved in recent years, more plans are needed
to empower nurses. Therefore, the use of motivational/
practical training methods, revision, and changes in
nursing curricula are necessary.

Our findings show that nurses had desirable nutritional
behaviors to prevent osteoporosis. In agreement
with our study, a study showed that most of nurses
stated they had improved nutritional behaviors, had
increased calcium and milk/dairy intake in their
diet and had changed their lifestyle and diets to “eat
healthily” for the prevention of osteoporosis [13].
On the contrary, a study showed that a large number
of nursing students reported unhealthy habits, such
as coffee drinking, low milk drinking, and lack of
exercise. Most of them have vitamin D and calcium
deficiencies and excessive cholesterol and sodium
intake [19]. Park et al. (2015) showed that despite
their high levels of knowledge regarding the effects

Tab. IV. Multivariate regression model of knowledge, attitude, practice, gender, work experience, position, shift work, marital status and nu-

tritional behaviors.

Variables B t p-value 95% cl
lower upper

Knowledge 0.20 3.07 0.002* 0.25 1.16
Attitude 0.30 4.82 <0.001* 0.35 0.83
Practice 0.37 5.90 <0.001* 0.52 1.05
Gender -0.04 -0.74 0.46 -5.01 2.28
Work experience -0.06 -0.73 0.46 -0.41 0.18
Shift work -0.01 -0.23 0.81 -6.74 5.30
Position 0.05 0.72 0.47 -1.89 4.09
Marital status 0.1 1.61 0.10 -0.84 8.41

*Bold p-values are significant at level of < 0.05
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of diet and healthy behaviors on bone health, most
nursing students had unhealthy behaviors and poor
eating habits [25].

The results showed that nurses’ KAP had a direct
and significant correlation with their nutritional
behaviors regarding the prevention of osteoporosis.
Similar to the present study, several studies on
healthcare providers, including nurses and nursing
students, have confirmed our results [10, 13, 26-29].
Chan et al. (2021), in a systematic review, revealed
the correlation between KAP, lifestyle, and dietary
habits among adolescents and young adults. The lack
of awareness and misconceptions about osteoporosis
led to poor practices, low perceived susceptibility, and
seriousness of osteoporosis. Non-compliance with
osteoporosis prevention recommendations may be
due to the misconception that the younger generation
is not prone to osteoporosis. To improve the practice
of osteoporosis prevention, people must consider
the susceptibility and severity of the disease. Nurses
can influence individuals’ beliefs to improve their
knowledge and practices by planning educational
interventions that are suitable for the younger
generation [7].

In the present study, the nurses’ KAP scores had
significant differences based on some demographic
variables, including work experience, shift work, job
positions, gender, and marital status. However, none
of these demographic variables were found to be
significant predictors of nutritional behaviors amog
nurses. These findings were confirmed by previous
studies that have reported differences in KAP
regarding osteoporosis prevention based on some
academic and demographic information such as age,
gender, and university major [6, 24, 27, 30]. We
recommend further studies to assess the different
determinants (individual, familial, and social) of
KAP and nutritional behaviors regarding osteoporosis
prevention.

Overall, our results may be fairly similar to or different
from those of the aforementioned studies. However,
the differences between some of our results and the
studies are likely attributable to the differences in
design and setting, sampling method, data collection
tools, and diversity of the study population in terms
of gender, age, socioeconomic status, educational
backgrounds, subjective norms, culture of societies,
conditions of the healthcare system, and nurses’
job status. Our study suggests that nurses are
professionally responsible for clients’ positive
health outcomes (individual, family, community, and
population). Due to equipping nurses with high KAP
and nutritional behaviors in preventing osteoporosis,
they are in a good position to encourage clients in this
case. The strategies for the involvement of clients’
behaviors in preventing osteoporosis should be based
on the conditions of each community.

LIMITATION AND STRENGTH
Considering the limitations of this study, data were

E435

KAP AND NUTRITIONAL BEHAVIORS FOR OSTEOPOROSIS PREVENTION

collected from nurses working in three hospitals in a
city in southeastern Iran. Therefore, these participants
might not be representative of all Iranian nurses, and
the generalization of the findings should be made with
caution. The self-report nature of the administered
questionnaires can be considered another limitation of
the present study, since participants’ responses may be
subject to memory failures or other personal issues.
Moreover, we used questionnaires originally developed
for assessing KAP and nutritional behaviors that were
not subscales among non-health professional populations
and not among nurses. Therefore, we recommend
multicenter studies with specific instruments for nurses
to obtain more objective results. Given the strength of
the present study, this is the first study in Iran to evaluate
the kap and nutritional behaviors of nurses regarding the
prevention of osteoporosis.

conclusions

The findings showed that Iranian nurses had high levels
of knowledge and desirable attitudes, practices, and
nutritional behaviors related to osteoporosis prevention.
Moreover, the nurses’ KAP scores were directly
correlated with their nutritional behaviors. Nurses play
a key role in influencing public attitudes, enhancing
knowledge, promoting healthy practice and nutritional
behaviors, and identifying risk factors in patients to
prevent osteoporosis. They can help their clients adopt
health-promoting lifestyles, engage in osteoporosis
prevention behaviors, and make health decisions. In
the future, nursing researchers should conduct more
studies on the level of KAP and nutritional behaviors of
different groups, especially vulnerable groups who are
prone to osteoporosis and provide valuable interventions
to promote preventive behaviors.
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summary

Artificial intelligence (Al) has rapidly advanced in various
domains, including its application in psychotherapy. Al-powered
psychotherapy tools present promising solutions for increasing
accessibility to mental health care. However, the integration of Al
in psychotherapy raises significant ethical concerns that require
thorough consideration and regulation to ensure ethical practice,
patient safety, and data privacy. This article discusses the ethical
considerations surrounding the utilization of Al in psychotherapy,
emphasizing the need for responsible implementation, patient pri-
vacy, and the human-Al interaction.

The challenge raised by the use of artificial intelligence requires
a comprehensive approach. Schools, in particular, are crucial in
providing both knowledge and ethical guidance, helping young

Introduction

The introduction of artificial intelligence (AI) in
the treatment of mental distress is challenging a
range of assumptions and certainties within the
professional and epistemological landscape of clinical
psychology, raising ethical questions about its impact
in psychotherapy, as well as the effects in patients and
psychotherapists [1, 2].

The integration of chatbots and other Al apps into
psychotherapy doesn’t just impact the traditional
biomedical ethical concerns of autonomy, beneficence,
non-maleficence, and justice; it significantly influences
the trust dynamics and relationships between patients
and psychotherapists [3, 4].

The increasingly significant proliferation of companies
providing digitally-mediated psychotherapy services has
begun to gain prominence, particularly in conjunction
with the recent pandemic situation [5].

While official statistics providing information about the
actual number of patients utilizing these services are not
yet available, it is noteworthy that there is a growing
number of digital agencies offering such support. Unlike
the past, these companies are providing new and valuable
insights into the extent of mental distress in Italy, as they
are no longer exclusively reliant on data provided by the
public healthcare system.

Al-driven tools have proven highly effective in delivering
cost-effective and accessible therapeutic solutions.
However, these new healthcare services prompt

individuals decipher the complexities of online content. Addition-
ally, parental support is essential, requiring the provision of time,
fostering relationships, encouraging dialogue, and creating a safe
environment to share experiences amidst the intricacies of ado-
lescence. Reimagining social and healthcare services tailored for
adolescents is equally crucial, taking into account recent societal
changes. The integration of Al in psychotherapy has vast potential
to transform mental healthcare. However, ensuring its accuracy
and effectiveness demands a proactive approach to address asso-
ciated ethical considerations. By adopting responsible practices,
preserving patient autonomy, and continually refining Al systems,
the field can leverage the benefits of Al in psychotherapy while
maintaining high ethical standards.

multiple reflections regarding the specific offerings of
these applications, the characteristics of the patients
accessing these platforms, the interactions created with
the intervention recipients, the therapy vision conveyed
by marketing strategies, and the effectiveness of the
treatment path [6]. In addition, these advancements
in Al for mental health, introduce ethical challenges
around its uses in psychotherapy that require in-depth
consideration on the topics of respect for autonomy,
access to treatment, non-discrimination, fulfillment of
people’s needs, protection of dignity, data privacy and
much more [3].

From the limited and still incomplete data provided
by digital agencies, it can be inferred that the most
prominent users seeking these services primarily consist
of adolescents and post-adolescents, aged between 16
and 25 years [7, 8].

These are young individuals who were born and raised
in a world deeply immersed in digital technology,
a generation accustomed to mediating all forms of
relationships and communication through smartphones,
social networks, messaging apps; a generation that
experienced the most significant moments of their
growth within their homes due to the pandemic [9].
These young people have a different perspective on
psychotherapy compared to previous generations, even
to adults only slightly older (30-40 years old) who grew
up with the image of a patient lying on a couch and
talking to a psychotherapist physically present in the
room.
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With the advent of new technologies and the introduction
of digital forms of psychotherapy, the very techniques,
tools of the discipline, or the structural rituals of the
clinical encounter concerning the physical environment,
space, time, and the centrality of the setting have indeed
been questioned [10].

Historically, all approaches to mental health have
recognized the importance of two fundamental aspects
of care: restoring meaning to the dimensions of time and
space, often compromised by illness (Eugene Minkowski
- Ludwig Binswanger), and externally reorganizing the
individual’s relationship with these coordinates of reality
when the individual themselves was temporarily unable
todoso [11].

The tools used for this purpose were precisely represented
by those rituals (regularly attending the therapist’s office,
respecting session times, scheduling appointments in
advance, interrupting during the vacation period, and
so on), which AI has profoundly altered, giving rise to
heated debates.

In digital sessions, access to the clinician’s office
is no longer necessary, the schedule is flexible, and
distances are no longer a reason for interruption. Digital
psychotherapies overcome the limits of territoriality,
allowing access to treatments for individuals who
traditionally had to forego them due to work or
geographic distance from treatment facilities [12, 13].
Such innovations therefore allow the possibility of
democratizing medicine as a perspectives of justice and
care, reducing the gap in access to mental health, which
particularly affects the most vulnerable individuals.

On the other hand, there is significant criticism regarding
the possibility that such apps might be profit-driven,
designed to generate revenue by misleading users with
false promises of improving their health. Other concerns
raised pertain to the lack of conclusive evidence
regarding their effectiveness in diagnosing and treating
mental illnesses, as well as the absence of humanistic
qualities in chatbots — such as empathy, reflective ability,
professionalism, and reliability — essential for delivering
widespread mental health treatments [3].

Technological innovation
and mental health

This potential to receive care potentially anywhere and
at any time is changing the perception of psychotherapy,
enabling an increase in patient intake. However, it also
gives rise to new challenges [14].

One of the most significant challenges is related to
dropouts, which are associated with the ease of access
and familiarity with the digital medium [15, 16]. This
particularly affects younger age groups who, after a
few months of sessions without observing significant
changes, tend to prematurely abandon the therapy and
consider it ineffective. As is known, this phenomenon
also affects the individual’s future willingness to seek
help from another therapist. Research shows that
for the subsequent five years, individuals, despite
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continued distress, do not re-engage with any treatment
system [17, 18].

The questioning of the fundamental pillars of
psychotherapy, particularly the centrality of the setting,
a concept common to all clinical approaches regardless
of their theoretical foundations, prompts reflection on
the epistemological framework of the discipline itself.
The majority of current psychotherapists might assert
that digital offerings cannot and should not be identified
or recognized as genuine psychotherapy. However, there
is also a significant number of scholars who advocate
a more cautious approach, suggesting a suspension of
judgment to further explore the subject and the cultural
changes surrounding the emergence of these new forms
of mental health care [19].

Currently, Al governs the majority of algorithms in
the online services we interact with daily, It guides our
searches on search engines and the advertisements we
are continuously exposed to on the internet [20].

This raises a question: based on what criteria will patients
be directed to choose a psychotherapist? What elements
will the ranking system used by various platforms
be based on? Could a ranking of psychotherapists be
established based on their professional credentials, or
should we consider that this ranking will be calibrated
based on user evaluations using parameters that may not
necessarily be meaningful, such as the duration of the
therapeutic relationship? And what will be considered
as positive? Brief therapy or long-term therapy? This
presents a challenge, as some schools of thought, like
strategic psychotherapy, consider the brevity of the
treatment process as a strength, while others, like
psychodynamic approaches, view this as a weakness.

If, as can be easily imagined, algorithms decide which
intervention is qualitatively more valid, there will be
consequences in terms of education as well. Education
will inevitably be steered towards models of schools that
better cater to the needs of the market, even if they are
not based on studies and research backed by scientific
evidence. This perspective should indeed prompt
significant actions to protect the health of citizens, not
only by professional associations and legislators but also
by the entire European community.

Inthe United States, the situation is even more complex, as
the government has already authorized several insurance
companies to recognize the validity of treatments
performed through digital psychotherapy [21].

Among these, some applications targeted at young
individuals suffering from depression are equipped
with algorithms that can identify, based on linguistic
exchanges with the chatbot, certain patterns and words
that may indicate suicidal risk [22, 23]. These patterns
can be identified by frequency, memory of past situations,
or data uploaded by the psychotherapist.

In this case, the machine proves to be more efficient than
even the most experienced psychotherapist because it
possesses vastly superior computational power, allowing
it to analyze billions of data points in minutes and
rapidly discriminate high-risk situations. However, the
responsibility for treatment remains within the domain
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of the therapist, both for ethical and professional reasons
that emphasize the irreplaceable value of the human
relationship and for legal accountability concerns.
However, the integration of digital tools within
the context of a therapeutic relationship between a
professional and a patient raises ethical concerns about
how mental health apps will impact the therapeutic
relationship. For instance, the use of this technology
might diminish the therapist’s monitoring role, thereby
heightening therapeutic risks for patients.

Al could, therefore, play a sort of frontline role (like first
aid), enabling the assessment of emergency situations
and promptly notifying the clinician. Other applications
are aimed at individuals with eating disorders or the
treatment of initial psychotic episodes [24]. In these
cases, doubts arise about the AI’s actual ability to
fully meet its intended purposes. While algorithms can
identify patterns, they do not possess human intelligence.
This highlights the need for collaboration between Al
and human therapists to achieve the best results, where
Al can provide valuable insights and rapid assessments,
while human therapists bring their expertise, ethical
considerations, and nuanced understanding of individual
cases to the treatment process.

It’s therefore crucial to have a human therapist involved
in the process to oversee and interpret Al-generated
insights. The absence of human judgment might indeed
result in misinterpretation or misdiagnosis of patient
concerns, potentially causing harm. Patients should
be aware of Al involvement in their therapy and its
implications. They must provide informed consent and
retain autonomy in decisions regarding their treatment.
Ensuring transparency and comprehensibility in AI’s
role is vital for maintaining patient trust.

Digital therapies for adolescents:
Risks and benefits

Certainly, the introduction of Al in the field of mental
health brings benefits but also risks and weaknesses. The
first limitation relates to the machine’s inability to grasp
the emotional, symbolic, relational, and anthropological
dimensions of the data it is meant to interact with, as
it can only decipher the empirical reality. A word holds
no evocative value for a machine; it lacks emotional
meaning. However, every therapist knows that to
understand the individual and their anxieties, the internal
and emotional resonances of words are more relevant.
For example, consider the power of certain words like
“mother”, “death”, “love”, or seemingly innocuous ones
for algorithms but bearers of disturbing memories for an
individual.

The lack of human supervision in patient interactions
not only results in flat and uniform narratives but also
poses the risk of dangerous self-diagnosis, without any
opportunity for correction [25].

Ensuring that Al systems comply with data protection
regulations and safeguarding the privacy of patients’
information is an ethical imperative in relation to adverse

consequences for individuals and society (Article 8 of
the European Convention on Human Rights).

Another ethical and professional concern pertains
to privacy and data protection, as well as the type of
content being discussed. Where will the data from these
conversations be stored? Who will be responsible for
the clinical records, the conversation history stored in
the cloud? Companies managing this data could go out
of business or sell the data, for instance, to prospective
employers seeking to acquire personality profiles of
potential employees.

Artificial intelligence and the
psychological distress of the youth world

As previously mentioned, the generation turning to these
new forms of digital psychotherapy is predominantly
composed of adolescents [26]. These are young
individuals who are more comfortable interacting with
digital media now prevalent in diverse areas of social
life (technology, healthcare, finance, culture and more),
as they have grown up with it [27]. They often feel
misunderstood by adults and are driven by loneliness to
seek a non-human other that can listen and be accessed
without physical, economic, and social barriers.

As Pietropolli Charmet and Lancini assert, today’s youth
are growing up in a fragile family environment where
both parents usually work, mothers and fathers play
distant roles, and relationships lack physical presence.
Parents idealize, immortalize, constantly photograph,
and put their children on display, burdening them with
expectations of achievement and popularity [28, 29].
These images of a magnificent, grandiose self, free from
limitations and projected toward every success, expose
adolescents to dangerous feelings of disappointment.
These emotions are related to the shame of not becoming
what was expected, shame for their vulnerabilities, and
shame regarding their bodies. The contemporary illnesses
affecting adolescents arise from the ideal of an inflated
self that collapses during adolescence and leads to the
emergence of so-called shame-based pathologies that
include social withdrawal, substance use, eating disorders,
depression, anxiety, and severe self-harming behavior.
Adolescence, often described as the age of omnipotence
and invincibility, is, in reality, the age of confronting
limits and one’s own vulnerability. Unlike children who
fear the death of a parent, adolescents discover that they
themselves can die. They uncover their own limitations
and vulnerabilities.

The problem of dropping out of school, which
predominantly affects males and has been on the rise in
recent years, is also related to shame-based pathologies,
particularly feelings of inadequacy and unpopularity.
It’s about the inability to cope with disappointment,
frustration, and the challenges of growing up.
Furthermore, today’s adolescents are often unmotivated
to pursue educational qualifications that may have no
practical usage and that no longer offer the hope of a
better life, as they did in the past.
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The generation gap reflects an ever increasing distance
between students and teachers, who no longer serve as
strong role models for young people. While adults lose
credibility and authority, peers, mass media subculture,
the internet, YouTubers, and influencers gain influence.

The internet (the virtual world) is one of the modern
contexts in which adolescents face the challenge of
identity. For them, the internet is a stage that can offer
popularity and success but can also lead to dangerous
setbacks [9].

Conclusions

Online, young people are turning to new forms of
psychotherapy that they perceive as more accessible
and less judgmental. Robots and animals lack ulterior
motives, which helps adolescents overcome shame
and engage in discussions on intimate and difficult
topics [30].

In reality, the exponential increase in adolescent distress,
evident from the rising number of adolescents admitted
to psychiatric wards, the unprecedented suicide rates, and
the significant school dropout rates, requires complex,
coordinated efforts among institutions, companies, and
associations that are in daily contact with young people.
These interventions, however, have so far been isolated
and fragmented.

In this context, it is crucial and a top priority to ensure
that schools once again provide knowledge and ethical
tools to help young people decode the messages of the
internet [31]. Additionally, parents need support to
offer time, relationships, dialogue, and a space to share
their children’s pain and support the complexities of
growing up.

It is also essential to rethink social and healthcare
services for adolescents, taking into account the
changes that have occurred in recent years [32]. Despite
obvious needs during this phase of life, there are still
significant barriers to accessing existing services in local
communities. All of this is challenging to accomplish
when continuous bureaucratic and political obstacles
make every change and progress arduous.
Acknowledging the problem and developing appropriate,
comprehensive responses is now essential.

The integration of Al in psychotherapy holds immense
potential to revolutionize mental health care. However,
to ensure their correctness and effectiveness, it is
imperative to address the associated ethical concerns. By
incorporating responsible practices, maintaining patient
autonomy, and continually refining Al systems, the field
can harness the benefits of Al in psychotherapy while
upholding ethical standards.
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Summary

In recent decades, also driven by the European Union, aquacul-
ture has undergone significant development to meet the increas-
ing demand for seafood products. However, the concentration of
efforts and resources in the fishing industry raises complex ethi-
cal issues that have yet to be fully explored, concerning animal
welfare, environmental impact, and social justice. Balancing
economic interests with environmental and ethical concerns is a
challenging yet crucial task to ensuring a sustainable future for
aquaculture. The adoption of ethical values in the fishing industry
not only promotes economic, environmental, and social responsi-
bility but also fosters consumer trust in responsible food sourc-
ing. Interventions such as developing animal welfare standards,
implementing sustainable farming techniques, adopting environ-

Introduction

Aquaculture represents a crucial resource bridging
the growing global food demand and environmental
sustainability promoted by the European ‘Green
Deal’ program aimed at reducing greenhouse gas
emissions by 50% by 2030 [1, 2]. As part of efforts to
achieve this ambitious goal, farmed fish products, as a
source of protein for food and feed with a low carbon
footprint, emerge as a highly valuable resource in
building a sustainable food system. Additionally, certain
aquaculture activities, such as bivalve farming, can play
a significant role in ecosystem decarbonization [3, 4].
Among the EU member States, in 2017, Italy ranked
as the third-largest aquaculture producer alongside the
United Kingdom (14%), following Spain (21%) and
France (15%). However, in terms of production value,
the United Kingdom took the lead (21%), followed by
France (16%) and Spain [5]. Over the past decade, the
European Commission has increased efforts to enhance
the EU’s aquaculture potential, including the publication
of its “New strategic guidelines for more sustainable and
competitive EU aquaculture for the period 2021-2030”
(COM(2021)0236) [6].

The new guidelines complement the overall “Farm to
Fork” strategy aimed at accelerating the EU’s transition
toward a sustainable food system, acknowledging the
potential of sustainable aquaculture to provide low-
carbon footprint food and feed. These guidelines place
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mental management policies, and promoting ethically responsible
business practices are pivotal. A multidimensional approach is
essential to ensure an ethical and sustainable future for aquacul-
ture, critical for global food security and marine environmental
well-being. This holistic approach requires collaborative efforts
from various stakeholders, including policymakers, researchers,
industry players, and consumers, to address the multifaceted
challenges faced by the aquaculture sector. Additionally, raising
awareness among consumers about the impact of their choices on
the environment and animal welfare can further drive the demand
for ethically produced seafood and encourage responsible prac-
tices within the industry.

particular emphasis on fish health and welfare (2.1.3;
2.2.2) [7]. These aspects, which have significant moral
implications, are also considered strategic concerning
the economic benefits for the sector. Specifically, they
highlight the need to address the following challenges:

* Jlack of good practices and species-specific farming
technologies within aquaculture;

* the need to better prevent diseases and parasite
infestations, thus reducing the need for veterinary
medicines;

* the necessity to decrease the reliance on
pharmaceutical products, including antimicrobials
and antiparasitic substances, which can harm
the environment or contribute to antimicrobial
resistance;

* gaps in research (including the fish microbiome,
potential impacts of climate change on fish health,
and stress effects on fish immune systems);

* limited availability of specific veterinary medicines
(including vaccines) for use in aquatic animals;

* lack of good practice for early detection, prevention,
and control of aquatic diseases not listed in relevant
EU legislation.

Fish welfare: what regulatory attention?

Despite fish welfare receiving less attention in recent
times compared to that of other farmed animals, various
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measures have been implemented on an international
scale within the legal framework [8, 9].

On December 5, 2005, the Permanent Committee of the
European Convention for the Protection of Animals Kept
for Farming Purposes adopted the ‘“Recommendation
concerning farmed fish” (which entered into force on
June 5, 2006). This recommendation provides specific
guidelines for best practices in fish farming to ensure
welfare, considering significant interspecies differences
in water conditions, social behavior, and environmental
structures. Although somewhat generic, these elements
are fundamental in promoting the health and welfare of
farmed fish. Specific training for all individuals involved
in fish farming, tailored to their diverse managerial
responsibilities, is considered an essential component in
this regard [10].

In 2008, the World Organisation for Animal Health
adopted guidelines concerning the welfare of farmed
fish during transport (Welfare of farmed fish during
transport - OIE Aquatic Animal Health Code, Chapter
7.2-10/06/2016) [11].

The Marine Strategy Framework Directive 2008/56/
EC represents the initial binding regulatory tool for
EU Member States to consider the marine environment
systemically [12]. Also noteworthy is Directive
2010/63/EU (2010) on the protection of animals used
for scientific purposes. In Recital 8, it specifies that
its scope includes “not only vertebrate animals, which
include cyclostomes” but also cephalopods “since their
ability to experience pain, suffering, distress, and lasting
harm has been scientifically proven”.

Directive N. 2014/89/EU establishes a framework
for maritime spatial planning, aiming to promote
sustainable growth of economies associated with
the sea and sustainable development of marine areas
while ensuring the responsible use of resources.
Additionally, the previously mentioned “New
strategic guidelines for a more sustainable and
competitive EU aquaculture for the period 2021-2030”
(COM(2021)0236) from the European Commission
deserve special consideration.

This document explicitly refers to both Council
Directive 98/58/EC concerning the protection of
animals kept for farming purposes (establishing general
standards for the protection of animals of all species
kept for the production of food, wool, skin, fur, or
other agricultural purposes, including fish, reptiles, and
amphibians) and Council Regulation (EC) N. 1099/2009
on the protection of animals at the time of killing, which
identifies general requirements for the preservation,
transport, and slaughter of farmed fish. In addition, these
guidelines explicitly reference Council Regulation (EC)
No. 889/2008 on organic production, which defines
more specific requirements such as maximum stock
density levels, restrictions on the use of artificial light
and oxygen, efc.

Despite the importance of these international regulatory
references, the European Commission considers them
insufficient for safeguarding fish welfare, explicitly
urging the adoption of further measures to:

» develop best practices concerning fish welfare during
rearing, transportation, and slaughter;

* establish common, validated, species-specific,
and measurable indicators concerning fish welfare
throughout the entire production chain (including
transportation and slaughter);

* pursue research and innovation, particularly on
species-specific  welfare parameters, including
nutritional requirements in different farming systems;
and

» provide fish welfare knowledge and expertise to fish
farmers and other operators involved in managing
farmed live fish.

The topic of sentience and the welfare
of fish

The issue of sentience and fish welfare is undoubtedly
central to ethical reflections that emphasize the need
to overcome the traditional view of animals merely as
instruments serving humans, acknowledging them as
entities with specific value, dignity, and in some cases,
even subjectivity [13, 14].

However, attention to the welfare of fish destined for
human consumption has received limited recognition
(even legally) in the broader debate on animal welfare,
which has been almost exclusively focused on terrestrial
animals.

The topic of fish welfare -in the context of experimentation
and dietary practices- is relevant in connection to
recognizing the intrinsic value of the animal itself and its
sentience- its capacity to consciously receive and react to
stimuli, perceiving them within its own consciousness,
and relating to environmental contexts consciously,
following a continuity line with humans. This is also
in relation to the public interest in benefiting from high
standards of animal health and welfare, ensuring the
quality of the consumed product [15].

The significance of the neocortex in the neural
mechanism in humans, correlated with its absence in
fish (as well as in non-mammalian animals), has long
generated the belief that such animals were exempt from
the subjective experience of suffering.

According to Rose etal. (2014), the extensive literature on
surgical interventions in fish reports normal feeding and
activity immediately after these procedures, emphasizing
their post-operative normalcy. This study highlights
that C-fiber nociceptors are the most widespread type
in mammals and responsible for lancinating pain in
humans while they are rare in teleosts, and absent in
elasmobranchs. Additionally, A-delta nociceptors, not
yet found in elasmobranchs but relatively common in
teleosts, likely serve to signal rapid and less harmful
injuries, triggering flight and avoidance responses [16].
However, empirical studies, while emphasizing that the
capacity to suffer may differ in “degree” and “type”
from human experience, have shown that painful
stimuli are strongly aversive to fish [17]. Specifically,
these studies have identified, in addition to behavioral
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responses, a peripheral nociceptive system and recorded
specific changes in fish brain activity during nociceptive
stimulation. Based on these observations, teleost fish
should be considered capable of nociception and,
according to some opinions, perception of pain.

As a result, injuries or experience of other harmful
conditions are a concern in terms of the well-being of
individual fish. Growing evidence also highlights that
fish can experience states akin to fear and avoid situations
where they have encountered adverse conditions [18].
Sneddon indicates that the nociceptive system biology
in fish is surprisingly similar to that of mammals. In
addition, potentially painful events trigger behavioral and
physiological changes such as reduced activity, vigilant
behavior, suspension of normal behavior, increased
ventilation rates, and anomalous behaviors, all of which
are prevented using pain-relief medications [19].

The welfare of farmed fish, as sentient beings with
specific ethological needs, thus becomes an essential
point that requires particular and appropriate conditions
not only to ensure the absence of pain but also to
uphold the right to live in a suitable environment. This
environment should enable the expression of a wide
range of natural behaviors, access to proper nutrition, and
minimize diseases and stress. Ensuring living conditions
similar to their wild counterparts not only aligns with
an important ethical principle of respecting otherness
and vulnerability but can also ensure the success of
restocking plans [20].

In general, providing favorable conditions for the
welfare of non-human animals kept in captivity is more
easily achievable when dealing with a few individuals.
However, this becomes much more challenging, if
not impossible, in intensive farming conditions that
may involve a high number of animals living in large
groups. While this is an intrinsic problem in intensive
animal farming, it is particularly evident in aquaculture
practices, often relying on extremely high numbers.

In general, the assessment of the welfare of fish in
aquaculture can be done using the freedoms proposed in
1992 by the Farm Animal Welfare Council of the United
Kingdom, which outlined the five notable freedoms for
animals: (1) freedom from hunger or thirst; (2) freedom
from discomfort; (3) freedom from pain, injury, or
disease; (4) freedom to express normal behavior; and (5)
freedom from fear or distress.

These recommendations imply a commitment to
provide animals with accommodation, environment,
food resources, water, and care suitable for their
health and well-being. This involves continuous and
careful monitoring of transport conditions, housing
environments, and the ability to take appropriate
and timely measures to eliminate deficiencies, pain,
suffering, distress, or lasting harm. Additionally, animals
must be transported under adequate conditions. The
European Commission provides clear guidelines on its
dedicated Animal Welfare website [21].

Ensuring the welfare of farmed fish in aquaculture farms
is a complex issue involving a plurality of species-
specific variables that require adequate knowledge,
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consideration, and monitoring. These necessitate
adequate knowledge, consideration, and monitoring.
Parameters such as the physicochemical aspects of
water, welfare indicators, environmental complexity,
stocking density, and the social and foraging behaviors
of the animals become particularly relevant in this
context [22].

According to Ashley (2007), the concept of welfare
should encompass not only physical health but also a
broader aspect related to the absence of mental suffering.
However, it’s important to note that, according to this
author, the stress response is an adaptive function and
doesn’t necessarily equate to suffering or poor well-
being [23].

Ensuring the welfare of fish thus requires a thorough
understanding of the biology of the various species
housed, each having specific anatomical, physiological,
and behavioral characteristics. These characteristics
necessitate physical and chemical requirements.

These factors make it challenging to provide generalized
recommendations or requirements for all fish species,
highlighting the need for a comprehensive understanding
of the physiology and ecology of each farmed species. It
is also crucial to consider the equipment and appropriate
resources necessary to provide a suitable environment
that considers both the biodiversity of fish species and
the unique aspects of each environmental context [22].
Supporting the commitment outlined by the EU towards
greater attention to animal welfare, certain unique
aspects of aquaculture in comparison to other forms
of interaction with animals cannot be ignored. These
aspects complicate the determination of individual
animal welfare [24]. As highlighted in the document by
the Bioethical Committee for Veterinary and Agri-food
in aquaculture, evaluating individual welfare conditions
must be based on objective parameters inherent to the
sensitivity, suffering, and species-specific perceptual
capacity [25]. This necessity inevitably entails acquiring
data from studies conducted on a sufficiently extensive
population of specimens to ensure statistical significance,
given the high physiological and behavioral diversity
among the various aquatically farmed species. Each
species is uniquely characterized by specific dietary,
health, and behavioral needs.

A particularly critical aspect involves the inferential
methodology based on observing a subset of the
population to draw conclusions that can be species-
specific or generalized to the entire population. In
addition, it is important to note that scientific knowledge
regarding species physiology applies to an individual
within the species group only through deduction from
the entire species. The very practices in aquaculture,
concentrating a very high number of specimens in a
confined space, lead to perceiving fish as a homogeneous
entity where individuality holds no significance.

In its report (Command Paper 2836, 1965), the
Brambell Committee stated that “welfare is a broad term
encompassing both the physical and mental well-being
of the animal. Therefore, an attempt to assess welfare
must take into account the scientific evidence available
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on the feelings of animals, which can be inferred from
their structure, functions, and behavior” [26].

Ethical dilemmas and decision-making
complexities: conclusions

Aquaculture has become a significant source of global
food supply. While it offers solutions to the growing
demand for seafood, it also presents a multitude of
ethical challenges that require careful consideration.
One crucial ethical issue of aquaculture concerns its
environmental impact. Industry expansion often leads
to habitat alteration, pollution and genetic interactions
with wild populations. Ensuring responsible practices
that minimize environmental degradation and safeguard
biodiversity is critical to ethical and sustainable
aquaculture.

Another major ethical concern in aquaculture is the
balance between production needs and fish welfare.
Assessing the welfare of fish is a complex ethical
challenge requiring a multidimensional approach [27].
Parameters such as water quality, population density,
environmental enrichment, and feeding regimes must be
carefully monitored to ensure the well-being of different
aquatic species. This requires an ongoing research effort
to identify new welfare indicators that are specific and
more effective for different fish species [28, 29].
Establishing clear ethical standards and effective
regulations is crucial. Ethical guidelines must ensure
adequate space for aquatic organisms, responsible use
of resources, mitigation of environmental impacts, and
proper training of staff in assessing and managing fish
welfare. Regulatory frameworks must evolve to address
these complex ethical challenges, ensuring compliance
and accountability throughout the aquaculture sector.
Clear and comprehensive guidelines are imperative not
only to ensure the welfare of aquatic species, but also
to avoid compromising the future development of the
industry. Moreover, the distinct nature of fish farming,
regulated by aquatic ecosystems, underscores the need
for tailor-made ethical parameters.

Implementing strict animal welfare standards, promoting
sustainable farming practices, adopting environmental
management policies, using innovative technologies,
and training staff in assessing and managing fish welfare
are all essential. In addition, consumer education on
sustainable practices and their environmental impact
plays a critical role in shaping ethical choices in
purchasing preferences [30, 31].

Alongside the increasing focus on fish welfare, it is
importanttohighlightthesignificancethe EU Commission
places on social acceptance and recognizing the benefits
and value of aquaculture activities and products for the
growth of this sector. Among the particularly important
factors in achieving this goal, effective communication
about the practices of sustainable aquaculture plays a
fundamental role [28, 32].

Stakeholders’ negative perceptions of aquaculture
activities, particularly in terms of their impact on

the environment and other economic activities is
a dangerous barrier to the establishment of new
aquaculture facilities. Therefore, a public awareness
campaign should emphasize the numerous, often largely
unknown, benefits of aquaculture: job creation in remote
areas, providing access to a low-carbon food source, and
offering ecosystem services.

Continued research and technological innovation
also play an important role in this area. Advances in
aquaculture technology, genetic selection and sustainable
food alternatives may indeed offer new avenues towards
more ethical and environmentally conscious practices.
Balancing production needs with animal welfare,
minimizing environmental impacts, establishing
robust ethical standards, promoting transparency, and
encouraging innovation are key pillars in ensuring
an ethical and sustainable future for the aquaculture
industry. By integrating ethical considerations into
practices and policies, we can work towards greater
protection of aquatic life and the planet as a whole.
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Summary

Introduction. Understanding the factors that influence women’s
cancer screening behavior is crucial in reducing cancer mortality
through early detection. Therefore, the objective of this study was
to examine the status of mammography and related factors among
women who presented to the health centers of Khorasan Razavi
province, Iran.

Methods. For this study, a sample of 251,011 women who visited
healthcare centers affiliated with Mashhad University of Medi-
cal Sciences was selected. The study examined several variables,
including sociodemographic information, current smoking, nutri-
tion status, and physical exercise. All analyses were performed
using Python programming language and SPSS software. Fur-
thermore, to handle imbalanced data, we used SMOTE balanc-
ing method that is an oversampling method and produce synthetic
samples from the minority class.

Introduction

Breast cancer is a significant health concern globally,
ranking as the second leading cause of death after
cardiovascular disease [1]. In Iran, the incidence of breast
cancer has shown an upward trend according to national
cancer registry reports from 2003 to 2017, affecting both
women and men. The age-specific incidence rates of
breast cancer among women were 15.96 per 100,000 in
2003 and increased to 40.72 per 100,000 in 2017 [2].
Unfortunately, the findings also indicate that Iranian
women have low awareness of breast cancer preventive
behaviors. Additionally, the utilization of screening
methods such as self-examination, clinical examination,
and mammography is also low [3].

Early detection plays a crucial role in reducing both
the mortality and morbidity associated with cancer.
Cancer screening techniques, such as mammography,
have proven to be effective in identifying breast cancer
at an early stage. Without early diagnosis, the costs
of treatment tend to increase, resources may not be
utilized efficiently, and the need for supportive services
may rise [3]. Study conducted by Uhachi et al. have
specifically examined the rate of early detection of breast
cancer using screening accompanied by mammography.
Their findings indicated that with screening accompanied

Results. The factors of age, education, being employed, hav-
ing children, family history of cancer, physical activity, smoking
status, and diet were all predictors of mammography screening.
Moreover; findings showed that age and family history of breast
cancer were most important variables to predict mammography
status, respectively.

Conclusions. By examining various variables such as dietary
habits, exercise, smoking, and demographic properties, it sheds
light on the relationships between these factors and mammogra-
phy screening. This provides valuable insights into the associa-
tions between breast cancer screening behavior and preventive
lifestyle behaviors. By targeting both preventive lifestyle choices
and breast cancer screening behaviors, interventions can effec-
tively promote positive changes in behavior and ultimately reduce
the incidence and impact of breast cancer:

by mammography, a higher number of breast cancers
can be identified and detected compared to screening
without mammography [4]. These results highlight the
importance of incorporating mammography into breast
cancer screening programs to enhance the effectiveness
of early detection efforts.

Previous studies have highlighted that screening behavior
for breast cancer is influenced by various factors within
social environments. These factors include age, income,
marital status, education, screening service delivery,
perceptionof diseaserisk, cultural barriers, and physician’s
recommendation [5, 6]. Furthermore, there is substantial
evidence indicating that lifestyle and health behaviors,
such as cigarette smoking, diet, exercise, and mental
well-being, play a significant role in the development of
breast cancer and the likelihood of undergoing screening
tests. Women who maintain a healthy lifestyle throughout
their lives are more likely to regularly participate in
screening tests [7]. Therefore, it is crucial to enhance our
understanding of the factors associated with consistent
mammography screening, particularly those related to
lifestyle and health promotion. In this regard, in addition
to examining sociodemographic factors, we assessed
certain lifestyle factors, including smoking status,
physical activity, and attention to diet, which may impact
participation in mammography screening.
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Increasing public awareness about the risk factors
associated withbreastcancerisindeed crucial,considering
the low awareness among women. It is important to
educate women about these risk factors to empower
them to take proactive measures for early detection and
prevention [8]. Studies conducted in Iran have shown
that women often delay seeking medical attention for
breast cancer diagnosis, leading to a decreased chance of
survival. This emphasizes the need for timely detection
and intervention to improve outcomes [9]. Therefore,
the objective of this study was to examine the status of
mammography and related factors among women who
presented to the health centers of Khorasan Razavi
province, Iran. By understanding the current situation
and associated factors of mammography utilization,
appropriate interventions can be developed to improve
screening rates and ultimately enhance breast cancer
outcomes in the region.

Methods

This cross-sectional descriptive study, conducted in 2023,
focused on women who sought healthcare services in the
health centers of Razavi Khorasan province of Iran. The
data for this study was obtained from the Sina electronic
health record system database, which is supervised by
Mashhad University of Medical Sciences. Since 2015,
the Sina system has been utilized in Razavi Khorasan
Province to electronically register health records of
clients in the province’s health centers. The system
contains various information, including demographic
data, individual health records, reports from doctors and
healthcare providers, as well as screening and care forms
for different age groups.

For this study, a sample of 251,011 women who visited
healthcare centers affiliated with Mashhad University
of Medical Sciences was selected. The study examined
several  variables, including sociodemographic
information such as age, educational level, marital
status, employment status, family history of cancer,
and whether they had children. Furthermore, to assess
lifestyle behaviors, several factors were taken into
account, including current smoking (yes or no), nutrition
status (desirable or undesirable), and physical exercise
(desirable or undesirable). Leisure-time physical activity
was measured using the International Physical Activity
Questionnaire [10]. Participants who reported engaging
in at least 150 minutes of walking or moderate physical
activity per week, or at least 60 minutes of strenuous
physical activity per week, were classified as physically
active (desirable). On the other hand, those who reported
less than 150 minutes of walking or moderate physical
activity per week, or less than 60 minutes of strenuous
physical activity per week, were considered physically
inactive (undesirable). Regarding nutrition status, the
study examined the desirable and undesirable rankings
of three food groups: dairy products, vegetables and
fruits, and fast food. The desirable consumption of
each food group, including dairy products, fruits, and
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vegetables, was defined as consuming 3-2 units per day.
On the other hand, the undesirable definition of nutrition
was consuming less than 3-2 units of dairy products,
fruits, and vegetables daily. As for fast food, consuming
it rarely or never was considered desirable, while
consuming it more than twice a month was considered
undesirable.

The dependent variable was whether or not individuals
had undergone a mammography test within the last three
years. This variable was used to assess the frequency of
mammography screenings among the study participants.

DATA ANALYSIS

All analyses in this study were performed using Python
programming language version 3.0 and SPSS software
version 25. To check the normality assumption of age, the
Kolmogorov—Smirnov test was used. Initial association
between independent variables and outcome was studied
using Chi-square statistical test. Before model building,
data were preprocessed and a comprehensive review of
the data was done. After removing inaccurate, irrelevant,
missing, and incomplete data, a complete dataset with 9
variables and 251,011 instances remained. Furthermore,
to handle imbalanced data, we used SMOTE (Synthetic
Minority Over-sampling Technique) balancing method
that is an oversampling method and produce synthetic
samples from the minority class [11].

MODELING

To model data, two machine learning techniques
including binary logistic regression and binary decision
tree were used as classifier to perform the classification
task. Logistic regression is a widely statistical method in
the medical researches. The popularity of the LR model
compared to other methods among medical researchers
is that the exponentiated slope coefficient in the LR
model can be interpreted as an odds ratio (OR) [12, 13].
Decision tree algorithm are non-parametric and non-
linear methods. On the other hand, these used in the
most fields, especially medical sciences which applies
to classification problems (binary or multiple outcomes)
as well as the regression problems [14-16]. To predict
the outcome, predictors in each nodes are split into
hierarchical nodes based on the entropy or Gini impurity
indices [17]. One of the reasons for the popularity of the
decision tree among doctors and decision makers is the
simple interpretability of it [14].

PARAMETER ESTIMATION TECHNIQUES

The K-fold cross-validation (CV) procedure was used
to estimate the optimal hyper parameters with respect to
that this procedure provides almost unbiased estimates.
The K-fold CV approaches were combined with grid
search method to set the best model hyper-parameters
and evaluate the performance of model on training and
test dataset as well.

There are some hyper parameters in decision tree
that must be tuned. The max_depth that refers to
the maximum depth of the tree, Gini index/entropy/
information gain as a criterion for measuring impurity of
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Tab. I. Description of demographics and clinical characteristics

. Effect size/Phi
Attribute Level Mammoagraphy- Mammography+ coefficient (p value)
Age - 450 (14.0" 52.0 (1.0 0.065 (< 0.001)
. . No 14,009(5.6) 375(0.1)
Having a child Yes 225,686 (89.9) 10941 @.4) 0.023 (< 0.001)
o No 231,682 (92.3) 9,832 (3.9
Family history of breast cancer Yes 8,013 (3.2) 1484 (0.6) 0.106 (< 0.001)
. No 220150 (87.7) 10,468 (4.2)
smoking Yes 19,545 (7.8) 848 (0.3) 0.005(0.012)
. Desirable 221,397 (88.5) 10,650 (4.3)
Dietary Undesirable 17,637 (7.0) 623 (0.2) “0.015 (<0001
_ - Desirable 124,665 (49.7) 5,470 (2.2)
Physical Activity Undesirable 115,030 (45.8) 5,846 (2.3) 0.015(0.023)
Single 1,350 (0.5) 32 (0.0)
. Married 214,883 (85.6) 10,151 (4.0)
Marriage Widow 15,023 (6.0) 710 (0.3) 0.008 (0.000
Divorced 8,439 (3.4) 423(02)
. Unemployed 220,345 (87.8) 9,644 (3.8)
Occupation 0.050 (< 0.001)
P Employed 19,350 (7.7) 1,672 (0.7) <
Not hag’é”ugcjti‘gmvers'ty 209,543 (83.5) 9,019 (3.6)
Education Having a university 0.048 (< 0.001)
oo 30,152 (12.0) 2297 (0.9)

Data were reported as N (%) and * referred to median (Interquartile range).
Mann-Whitney U test and Chi-square test were used. Phi coefficient was computed for Chi-square tests.

anode, min_samples_split, and min_samples_leaf refers
to the minimum number of samples required to split
an internal node and the minimum number of samples
required to be at a leaf node, respectively.

MODEL EVALUATION

To assess the classifiers’ performance, some evaluation
criteria are essential, such as sensitivity, specificity, and
accuracy with the following formulas:

regarding the research variables has been detailed in
Table I. The Kolmogorov—Smirnov test was showed
that the age variable was not distributed as normal in
both Mammography+ and - groups. To assess the initial
association of mammography status with independent
variables, Mann-Whitney U and Chi-square test showed
a statistically significant association. Furthermore,
we reported the effect size for Mann-Whitney U and
Phi coefficient for Chi-square test to show intensity of
associations.

Sensitivity = | Specificity = Accuracy = The logistic regression was fitted using backward
TP TN TP + TN elimination approach and the associated factors were
TP + EN TN + FP TP + TN + FP + EN showed in Table II. According Table II, individuals with

TP, FN, FP, and TN are True Positive, False Negative,
False Positive, and True Negative, respectively [18-20].
In addition, another important criterion is the Area
Under the Curve (AUC) of the Receiver Characteristic
Operator (ROC) that measures the ability of a classifier
to classify between classes [21].

Results

A total of 251,011 records were analyzed. In this sample,
239,695 (95.5%) of the subjects do not get mammography
done and 11,316 (4.5%) get mammography done. We
denote visiting and not visiting for mammography with
mammographyi+ and mammography-, respectively. The
average age =+ standard deviation in mammography
groups was 51.47 + 7.44 years and 46.25 + 8.98
years in mammography- group. Further information

family history of breast cancer had the highest effect in
classifying the mammography status with an OR equal
to 4.454 [CI: 4.189, 4.736]. After that having a university
education had high OR equal to 2.338 [2.201, 2.484]
and placed in the second rank in terms of effectiveness.
Other factors such as age, having at least one child,
occupation had a similar OR (almost the same effect)
between OR minimum value = 1.082 and OR maximum
value = 1.441. Furthermore, others had a protective
effect with an OR less than one according to Table II.
The only factor of marriage did not have a significant
effect in predicting mammography status. The crude OR
was showed in Table II, too. The crude OR refers to the
presence of the desired variable alone in the model.

In the second step, we trained the decision tree and
logistic regression models. To found the optimum
value of hyper parameters and evaluate the model’s
performance 5-fold CV method was applied. During
the optimization process, we found the entropy impurity
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Tab. Il. The associated factors with mammography status using Backward logistic regression.

Variable Crude model Full model

OR (95% CI) p value OR (95% CI) p value
Age 1.065 (1.063,1.068) <0.001 1.082 (1.079, 1.085) <0.001
Family history of breast cancer
No Ref. Ref. < 0,001
Yes 4.364 (4.11, 4.62) <0.001 4.454 (4.189, 4.736)
Smoking
No Ref. Ref. 0.042
Yes 0.912 (0.85, 0.98) 0.012 0.927 (0.861, 0.997) '
Dietary
Favorable Ref. Ref.
Unfavorable 0.734 (0.676, 0.797) < 0.001 0.794 (0.730, 0.864) <0.001
Physical Activity
Unfavorable Ref. Ref.
Favorable 0.863 (0.831, 0.897) <0.001 0.882 (0.848, 0.916) <0.001
Having a child
No Ref. Ref.
Yes 1.811 (1.63, 2.01) <0.001 1.403 (1.258, 1.565) <0.001
Marriage
Single Ref. Ref.
Married 0.502 (0.353, 0.713) < 0.001 0.833 (0.572,1.214) 0.342
Widow 1.00 (0.926, 1.081) 0.991 1.431 (0.978, 2.093) 0.065
Divorced 1.061 (0.960, 1.172) 0.244 1.353 (0.935, 1.956) 0.108
Occupation
Unemployed Ref. Ref.
Employed 1.974 (1.87, 2.084) < 0.001 1.441 (1.350, 1.539) < 0.001
Education
Under university Ref. Ref.
University 1.770 (1.688, 1.856) <0.001 2.338(2.201, 2.484) <0.001

criterion, max_depth = 4, min_samples_split = 60, and
min_samples_leaf = 30 as the optimal hyper parameters
and decision tree was optimized.

The results of model’s performance have been reported
in Table III. Performance metrics were showed the
decision tree outperformed compared to logistic
regression in both train and test phases. The accuracy
values on training and testing data for decision tree
(logistic regression) were 76.95% and 76.80% (75.95%
and 71.15%), respectively. The sensitivity, specificity,
and AUC were 70.50, 73.50, and 71.12 for decision tree
on the unseen data or test dataset, respectively. On the
other hand, logistic regression had sensitivity = 65.45%,
Specificity = 71.42%, and AUC = 69.40% on the test
dataset. Therefore, decision tree classifier compared to
logistic regression can predicts mammography status
accurately.

Tab. lll. The model's performance evaluation using 5-fold CV

The trained decision tree was led to 16 rules. Extracted
rules are expressed as if-then rules for predicting the
positive class (mammography+) and negative class
(mammography-) according to Table IV. As well, we have
shown the feature importance bar plot (blue horizontal
bars) in the construction of the tree in the background
of Table IV. This plot is showed that age, family history
of breast cancer, education, and dietary status were most
important variables to predict mammography status,
respectively.

Rule 9 are showed that you might observe that patients
who are older than 44.5 and also have university
education and age more than 48.5 years, and having
favorable life style are more likely to refer for doing
mammography test (percent of probe = 86.84%).

In another subgroup, we can see, if the age is older than
44.5 and individuals have under university education,

Index Decision tree Logistic regression

Train Test Train Test
Accuracy 76.95 + 0.042 76.80 + 0.061 75.95 + 0.052 7115 x 0.067
Sensitivity 76.31 = 0.046 70.50 = 0.057 75.85 + 0.050 65.45 + 0.058
Specificity 77.59 + 0.052 73.50 + 0.068 76.05 = 0.044 71.42 £ 0.063
AUC 82.10 £ 0.048 7112 £ 0.059 80.20 £ 0.049 69.40 + 0.069

Indices was reported as mean + standard deviation.
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Tab. IV. The 16 rules extracted from the trained decision tree model.

. Then | Probe

Rule | If (A sequence of attributes) classis: | (%)
1 |if (age > 44.5) and (Education = under university) and (family history of breast cancer = no) and (age > 49.5) + 58.51
2 | if (age > 44.5) and (education = under university) and (family history of breast cancer = no) and (age < 49.5) - 51.32
3 |if (age < 44.5) and (age <= 39.5) and (family history of breast cancer = no) and (age > 34.5) - 80.36
4 | if (age < 44.5) and (age > 39.5) and (family history of breast cancer = no) and (education = under university) - 69.63
5 |if (age > 44.5) and (education = university) and (age > 48.5) and (dietary = favorable) + 86.84
6 if (agg > 44.5)Iand (education = under university) and (family history of breast cancer = yes) and . 85 65

(Marriage = widow)

7 |if (age < 44.5) and (age < 39.5) and (family history of breast cancer = no) and (age < 34.5) - 89.78
8 |if (age < 44.5) and (age > 39.5) and (family history of breast cancer = no) and (education = university) - 51.60
9 |if (age > 44.5) and (education = university) and (age <= 48.5) and (dietary = favorable) + 73.36
10 |if (age <44.5) and (age > 39.5) and (family history of breast cancer = yes) and (dietary = favorable) + 74.26
11 | if (age < 44.5) and (age < 39.5) and (family history of breast cancer = yes) and (age > 36.5) + 52.38
12 |if (age < 44.5) and (age < 39.5) and (family history of breast cancer = yes) and (age < 36.5) - 69.06
13 if (agg > 44.5? and (educatipn = under university) and (family history of breast cancer = yes) and . 64.24

(marriage = single or married or widow)

14 | if (age > 44.5) and (education = university) and (age > 48.5) and (dietary = unfavorable) + 57.51
15 |if (age < 44.5) and (age > 39.5) and (family history of breast cancer = no) and (dietary = unfavorable) - 67.27
16 |if (age > 44.5) and (education = university) and (age < 48.5) and (dietary = unfavorable) - 71.64

and have a positive family history of breast cancer and
also being widow then chance of reference for doing
mammography is 85.65%. Other rules are detailed in
Table I'V.

Discussion

Understanding the factors that influence women’s cancer
screening behavior is crucial in reducing cancer mortality
through early detection. By gaining a comprehensive
understanding of these factors, we can develop more
effective interventions that encourage women to choose
to undergo cancer screening. The objective of this study
was to examine the current status of mammography
screening and identify the factors that are associated
with it among women.

In the current study, we found a positive significant
relationship between age and having mammography.
The risk of developing breast cancer increases with age.
As women get older, their chances of developing breast
cancer also increase, which makes regular mammograms
more important for early detection and treatment; and
the findings obtained in this study can be due to the
above. Moreover, with advancing age, individuals
tend to become more conscious of their health and
take proactive measures to prevent diseases. Older
women may prioritize their health and recognize the
significance of mammograms as a preventive measure.
Also, menopause and hormonal changes at older ages,
which can increase the risk of breast cancer, may be
another reason that makes older women more eager
and sensitive to mammography. Studies dealing with
woman’s cancer screening behaviors have demonstrated
that screening behavior is affected by age [22]. In the
study of Ricardo-Rodrigues et al., age was found to be
a strong predictor of breast cancer screening uptake. In

this study, regarding mammography, uptake was found
to increase with age up to 69 years [23]. In the study of
Sun et al., age was positively associated with screening
attendance, too [6]. Despite the variability in findings
regarding age and breast cancer screening, it is important
to recognize that women aged 65 or older are still at risk
of developing breast cancer, as incidence and mortality
rates increase with age. Breast cancer incidence rates
begin to rise after the age of 40 and are highest in
women over the age of 70 [24]. Therefore, it is crucial
to encourage cancer screening in high-risk groups, and
specifically, to promote breast cancer screening among
elderly women.

The findings of the current study indicated no
significant association between marital status and the
mammography for breast cancer screening. While there
is limited evidence on the impact of marital status on
cancer screening [6, 23], previous studies have shown
similar trends. For example, no association was observed
between marital status and the mammography screening
for Hispanics women in the study done by Borrayo et
al. [25]. Another study also did not find any link between
marital status and attendance for mammography [26].
It should also be noted that emotional support, which
is often present in marital relationships, has been
identified as a factor that promotes healthy behaviors
and may increases adherence to cancer screening [27].
On the other hand, it is concerning to note that non-
married women are at a greater risk of breast cancer,
as highlighted by a recent systematic review [28].
Since Iranian women did not perform mammography
regularly, so results of studies are not comparable. To
gain a comprehensive understanding of the impact of
marital status on breast cancer screening, future studies
should prioritize longitudinal analyses, focus on high-
risk groups, and explore how this factor may shape
healthcare utilization and screening practices.
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The current study suggested thathigherlevels of education
were associated with a greater likelihood of compliance
with mammography screening. Women with higher
education levels may have easier access to opportunistic
cancer screening programs like mammography. This
could be due to their increased awareness of their
health conditions and the importance of preventive
measures [29]. In a study by Ricardo-Rodrigues et al.,
it was found that women with higher education levels,
particularly those who had completed university,
were more likely to undergo mammography [23]. A
systematic review conducted by Islam et al., identified
education level as one of the variables that facilitated
breast cancer screening uptake in women [30].
However, it is worth noting that some studies, such as
Sun et al. [6] and Charkhchi’s research [31], reported
no significant relationship between education level and
screening uptake. Further research is needed to better
understand the mechanisms through which education
level influences screening uptake.

The results of the current study indicated that being
employed was a statistically significant positive
predictor of adherence to mammography screening. A
study conducted by Sun et al. focusing on breast cancer
screening adherence among Chinese women found that
employed women were more likely to participate in
screening compared to those who were unemployed or
out of work [6]. Similarly, Charkhchi’s study revealed
that being employed significantly increased breast
screening adherence [31]. Financial independence
in employed women can be a reason for doing more
mammography in this group. Furthermore, this may
be attributed to the fact that women with employment
have greater access to information and knowledge about
screening through interactions with colleagues and more
opportunities for physical examinations organized by
their workplace. Women in professional occupations
are often more aware of their health conditions and the
importance of preventive measures [8].

The current study suggested that having children was
associated with a higher likelihood of compliance
with mammography. Studies conducted by Sun et
al. [6] and Leinonen [32] found that having children
was significantly linked to screening attendance. The
presence of childcare responsibilities among women
with children may contribute to their heightened
health awareness and engagement in preventive health
behaviors [6]. Therefore, it is crucial to strengthen
advocacy and education efforts regarding breast cancer
screening for women without children. However, it is
worth noting that a few studies, such as the one conducted
by Farshbaf et al. [33], have reported contrasting results.
This suggests that the relationship between breast cancer
screening and the number of children may be influenced
by various factors that require further investigation in the
future.

The findings of this study indicated that women
with a family history of cancer were more likely to
undergo mammography screening tests. This aligns
with the observations made in Oran et al’s study,

E453

PREDICTIVE FACTORS OF BREAST CANCER MAMMOGRAPHY SCREENING

where academicians who reported a family history of
cancer were more inclined to have mammography tests
done [34]. In Bahrami et al’s study, which surveyed
the prevalence of breast cancer screening behavior and
related factors, it was found that the family history of
cancer was among the significant factors affecting
screening tests [35]. These findings highlight the
importance of family history in influencing women’s
awareness and participation in breast cancer screening.
Having a family history of cancer can serve as a
motivating factor for women to prioritize and engage in
regular screening tests.

The findings of the study indicated that there were high
rates of mammography screening among women with
insufficient physical activity. This finding contrasts with
previous research that has shown a positive relationship
between physical activity and ~mammography
screening [36, 37]. Limited evidence suggests that
women who engage in less physical activity are more
likely to have undergone mammograms. For instance,
a study by Ng’ang’a found high screening rates among
individuals with insufficient physical activity [38].
Another study by Spongier and Konen found a
negative correlation between exercise and screening
mammography [39]. The inverse relationship between
exercise and screening mammography is puzzling and
could be attributed to various factors such as differences
in sample size, the population under study, and the
measurement method used. It is also possible that
women who exercise regularly may be healthier overall,
have fewer encounters with the healthcare system, and
therefore may be less likely to be referred for annual
screening mammography. Another factor that may have
influenced these results is the method used to collect
information on physical activity, which relied on self-
report questionnaires. It is important to note that self-
report measures of physical activity have been found
to vary in accuracy, leading to both under- and over-
estimation of physical activity levels. A recent meta-
analysis highlighted the differences in accuracy among
self-report measures [40]. Moreover, high screening rates
have been observed among women who engage in little
physical activity, suggesting that primary prevention
programs should target all populations, including
those with healthy habits, rather than solely focusing
on individuals with unhealthier lifestyles. Therefore,
it is crucial to address this factor in health promotion
programs and interventions, particularly in the context
of breast cancer prevention among women.

The current study indicated that being a smoker was
associated with lower odds of undergoing mammography
screening. This aligns with the findings of several other
studies, which have consistently reported lower rates
of mammography screening among cigarette smokers
compared to non-smokers [41, 42]. For example, study
conducted by Byrne et al. found a significant association
between smoking status and both the likelihood of ever
having received a specific screening test and compliance
with national screening guidelines for breast cancer [43].
These findings suggest that smokers, in general, may
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be less compliant with preventive care measures, more
inclined to take risks, and more likely to underestimate
the health risks associated with smoking, such as cancer.
It is important to note that these observations are based
on the available research and may not apply to every
individual.

In this study, it appeared that there were high rates of
mammography screening among women who have a
desirable diet. While there have been limited studies
on the relationship between diet and mammography
screening. For example, in a study conducted by Richard
et al., it was observed that individuals who did not pay
attention to their diet participated significantly less
in screening [44]. Generally, women with unhealthy
behaviors, such as an improper diet, may have lower
health consciousness compared to individuals with
healthier habits. As a result, they may be less likely to
adhere to regular cancer screening [45]. These mentioned
findings indicate that encouraging women to prioritize
regular mammography screening may be influenced
by promoting healthy behaviors, such as maintaining a
proper diet.

It is important to acknowledge the limitations of this
study to ensure a comprehensive understanding of the
findings. The cross-sectional design of the study prevents
us from establishing causality between the identified
associations. Additionally, the use of secondary data
restricts the analysis to variables available in the
datasets, potentially missing important factors such as
women’s knowledge and attitude towards preventive
services, which could have provided a more detailed
understanding of the associations. It is worth noting
that factors such as lack of knowledge, low motivation,
cultural or cognitive beliefs, attitudes, self-efficacy, and
fear of tests are known to influence cancer screening
behaviors in women [46]. Therefore, examining these
factors alongside other variables would have provided
a more comprehensive analysis. Furthermore, caution
should be exercised when comparing uptake data from
different sources and countries, as variations in screening
programs and target populations can affect the results.
To improve breast cancer screening behaviors among
women, it may be necessary to consider interpersonal and
community factors in addition to individual factors. This
broader approach can help identify additional correlates
of prevention behaviors and contribute to more effective
strategies for promoting breast cancer prevention.
Indeed, this study has its strengths, particularly in its
population-based sample size of 251,011 women. By
examining various variables such as dietary habits,
exercise, smoking, and demographic properties, it
sheds light on the relationships between these factors
and mammography screening. This provides valuable
insights into the associations between breast cancer
screening behavior and preventive lifestyle behaviors.
By targeting both preventive lifestyle choices and breast
cancer screening behaviors, interventions can effectively
promote positive changes in behavior and ultimately
reduce the incidence and impact of breast cancer.

conclusions

Understanding the factors that influence women’s
cancer screening behavior is crucial in reducing cancer
mortality through early detection. In the current study,
the factors of age, higher education, being employed,
having children, family history of cancer, physical
activity, smoking status, and diet were all predictors
of mammography screening. By examining various
variables such as dietary habits, exercise, smoking,
and demographic properties, it sheds light on the
relationships between these factors and mammography
screening. This provides valuable insights into the
associations between breast cancer screening behavior
and preventive lifestyle behaviors. By targeting both
preventive lifestyle choices and breast cancer screening
behaviors, interventions can effectively promote positive
changes in behavior and ultimately reduce the incidence
and impact of breast cancer.
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Ssummary

Introduction. Screen time has increased during the COVID-19
pandemic, especially among children and teenagers. This has
come at the expense of their healthy eating habits, physical activ-
ity and adequate amount of quality sleep. The excessive use of
screen-device can lead to addiction which starts during adoles-
cent years. Objectives: Primary Objective: to assess prevalence
of excess screen time among secondary school children; Second-
ary Objective: to correlate Body Mass Index (BMI), sleep dura-
tion, duration of physical activity and food habits with screen time
duration.

Material and Methods. Study settings and design: cross-sec-
tional study was conducted in secondary schools in the rural field

Introduction

Children of today are surrounded by technological
advances and have access to a range of devices, like
television, mobile phones and other gadgets [1].
Electronic devices have become part of their daily lives,
and young people have begun spending more time than
ever before engaging in screen-based activities [2, 3].
Excessive use of devices can lead to technology
addiction, which is most likely to start during the
adolescent years [4].

Screen time refers to the amount of time spent watching
television, including videos, playing games on video
consoles or on computers; and using computers for
other purpose [5].The American Academy of Paediatrics
(AAP) suggests that youngsters limit their entertainment-
related screen time to less than one to two hours a
day [6], while the Indian Academy of Paediatrics (IAP)
advocates for a more balanced approach that includes
both outdoor physical activity and other activities
such as school work, meals, hobbies, peer interaction,
and family time [7]. The World Health Organization’s
2020 global guidelines recommend that children and
adolescents should engage in at least 60 minutes of
moderate-to-vigorous physical activity each day, and
also participate in muscle-strengthening activities at
least 3 days a week [8].
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practice area of a private medical college in Pune, India. The
study included 184 school children from eighth to tenth standard.
Data was collected using a self-administered, questionnaire.
Results. Prevalence of excess screen time among secondary
school children was 83.2%. Mobile phone was the most used
device (98.9%). There was a significant association between
excess screen time and inadequate sleep.

Conclusions. The present study reports high prevalence of excess
screen time in rural school going children in rural India. There
is a need for strategies to combat this in school health programs
on priority.

The COVID-19 pandemic led to an increase in online
education and movement restrictions, which has
led to more time in front of screens for education,
entertainment and socializing. Although this has helped
maintain a sense of normalcy, it has led to screen time
beyond the recommended two hours per day [9]. This
has been particularly significant among school-aged
children and teenagers, and is often at the expense of
physical activity [10].

Extended screen time has also been linked to dietary
issues, including low consumption of fruits and vegetables
and high consumption of high-calorie, high-fat, high-
sugar, and high-sodium foods [11]. Some studies even
suggest a correlation with eating disorders [12, 13].

Too much screen time can also reduce sleep quality
through multiple mechanisms, such as night-time
exposure to bright lights, which can decrease melatonin
production, and the displacement of other activities
that are useful for sleep. According to the American
Academy of Paediatrics, it is recommended to avoid
screens at least 1 hour before bedtime. This practice will
reduce sleep disturbances [14].

The usage of display screens may also add to the danger
for mental issues, like, despondency, nervousness, self-
destruction, and thoughtlessness among youngsters and
young people [15]. With the increased availability of cell
phone networks in rural India, young people living in
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these areas now have access to more screen time beyond
just watching television. This is especially true for rural
areas near large cities, where devices such as mobile
phones, personal computers, and tablets are more readily
available [16]. Expanded smart phone access in rural
India is prompting innovation teaching in school. The
innovation enslavement possibly adds to poor scholastic
presentation [4].

Several studies related to screen time in children had
been conducted in countries outside India in the past.
A secondary data analysis of international children’s
accelerometry database conducted in 2013 shows that at
least two third of the participants exceeded two hours per
day of screen time [17]. A systematic review and meta-
analysis conducted in Brazil in 2017 showed that the
prevalence of excess screen time in Brazilian adolescents
was 70.9% [18]. A comparative study of screen time
among urban and rural high school students conducted
in Karnataka, India showed a mean total screen time of
177 minutes in urban school students and 93 minutes in
rural school students [19]. A study conducted in children
aged two to five years showed that 59.5% of children
had excess screen time[20]. There are limited studies
conducted on the prevalence of screen time in secondary
children in rural India.

Screen time has risen during the COVID-19 era due
to government-enforced public health protocols [21].
Studies have been conducted in the pre-pandemic times.
However, only a few studies have been conducted
during the pandemic and post-pandemic time to assess
prevalence of screen time. The cut-off criteria according
to their studies do not fit AAP criteria. This study was
conducted in the post-pandemic times when school
education had returned to normal. This study was
conducted with following objectives

Primary Objective: to assess prevalence of excess screen
time in secondary school children in rural area.
Secondary Objective: to correlate Body Mass Index
(BMI), sleep duration, physical activity duration and
food habits with screen time duration in these children.

Material and Methods

STUDY DESIGN
Cross-sectional study.

STUDY SETTING

The study was carried out in the three English medium
secondary schools located in the villages under the rural
field practice area of a private medical college in Pune
district of Maharashtra. The schools were selected by
convenience sampling method. Study was conducted
from May 2022 to July 2022.

STUDY PARTICIPANTS

Students of class 8"-10™ were included in the study.
Students present on the days of administration of the
questionnaire were included in the study.

DATA MEASUREMENT
Tool for data collection

The study was conducted using a validated (by

community medicine and Ophthalmology specialists),

self-administered questionnaire. It had questions related
to:

a. Socio-demographic details;

b. Details related to screen usage: type of device/s used,
duration of usage on an average in a day and the
purpose of usage;

c. Sleep: bedtime and waking up time on a weekend
and weekday;

d. Duration of physical activity;

e. Food habits: consumption of junk food. These
foods are defined as “foods (packed or non-packed,
processed or non-processed) which contains little or
limited presence of proteins, vitamins, phytochemicals,
minerals and dietary fibre but are rich in fat (saturated
fatty acids), salt and sugar and high in energy (calories)
that are known to have negative impact on health if
consumed regularly or in high amounts” [22];

f. Anthropometric measurements: height and weight
measured by standard techniques.

Methodology for data collection

After obtaining permission from the school, investigators
briefed the students about the objectives of the study.
Assent form was given to the children. Consent form
for their parent to sign and participant information sheet
were handed over to them to take home. Those children
who submitted the consent form signed by their parents
were included in the study. The questionnaire was
distributed, discussed and doubts clarified. After the
forms were filled, anthropometric measures were taken
by standardised procedure.

Sampling size estimation

Considering 68% prevalence of excess screen-time in
secondary school children [23], allowing a permissible
error of 5% with 95% confidence interval, sample size
was calculated to 118 [n = [(z x @) x (SD)?] + [d]?].
However, data of 184 students was finally included.

Study variable

The primary outcome variable was prevalence of excess

screen-time. Other outcome variables were duration

of physical activity, adequate sleep, BMI and eating
behaviour. The definition of the outcomes measured
were as follows:

* Screen time: screen time refers to the amount of time
spent watching television, including videos; playing
computer games on video consoles or on computers;
and using computers for other purposes. As per the
recommendation of AAP, the recommended screen-
time is not more than two hours per day [6];

* Adequate sleep: children between thirteen to
eighteen years of age should sleep eight to ten hours
in a day [24];

* Adequate physical activity: the centre for Disease
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Control (CDC) recommends sixty minutes of
moderate to vigorous physical activity in children
between six to seventeen years of age [25];

* Body Mass Index (BMI): BMI is a person’s weight
divided by the square of height in meters [6]. BMI
of a secondary school child should be between -1SD
to +1SD as per WHO BMI chart. +1 to +2 SD is
overweight and more than +2 SD is obese;

» Eating behaviour: eating behaviour is a broad term
that encompasses food choice and motives, feeding
practices, dieting. Here we focussed on their food
choice (such as inclusion of junk food and soft drinks
in their diet and influence of screen on their diet).

STATISTICAL ANALYSIS

Statistical analysis was done using SPSS software
(version 28.0). Continuous variable results were shown
by descriptive statistics. Categorical variable result was
shown by frequency and percentages. Chi-square test was
used to test association between different risk factors,
demographic variables with screen time. Throughout
results, 5% level of significance was used. All results are
shown with 95% level of confidence. P-value < 0.05 was
considered as significant.

ETHICS STATEMENT
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1.63% were overweight. Among the boys, 3.80% were
obese and 7.07% were overweight.

All students used some kind of screen-device (television,
computer/laptop, mobile phone, tablets or video game
device). The most frequently used was mobile phone
(98.9%), followed by television (92.9%). Out of all
students, 64 (34.8%) owned at-least one of the above-
mentioned devices. The majority (39.1%) had been using
one of these device for more than 04 years. Majority of
the study participants i.e., 120 (65.2%) did not own the
device. On an average per day, 63 students spent more
than three hours on screen device. The prevalence of
excess screen time was 83.2% (Tab. II).

A significant association was present between excess
screen time, bed time on a weekday (p value 0.001).
No significant association was present between other
variables (Tabs. 111, IV).

One hundred and thirty-two children consumed junk
food and 94 children consumed soft drinks. Eighty
children responded that their food habits were influenced
by advertisements and shows on screen. All the children
had some form of physical activity throughout the day
either in school or after school-hours.

Tab. Il. Screen usage (n =184).

Study was conducted after obtaining permission from ] Frequency
the institutional ethics committee (IEC) [BVDUMC/ varlable (Percentage %)
IEC/51D]. Mobile phone 182 (98.9)
Television 171(92.9)
Screen-device used Computer/ laptop 89 (48.4)
Results Tablet 33(17.9)
Video game device 27 (14.7)
Total 184 children participated in this study of whom . . Yes 64 (34.9)
64.7% were males (Tab. I). Their mean age was Owning a device No 120 (65.2)
14.91 + 0.98. , _ <2 years 59 (32.1)
Just 3.3% of the parents lacked fo.rma! education, vyhlle Years of usage 2-4 years 53 (28.8)
the rest had at least completed their primary schooling. > 4 years 72391
Out of the total, 2.17% female students were obese and <1 hour 53 (28.8)
Duration of mobile 1-3 hours 65 (35.3)
phone usage in a day > 3 hours 63 (34.2)
Tab. 1. Socio-demographic details of the children (n = 184). Not used 3(1.6)

. Frequency <1 hour 74 (40.2)
Variable (Percentage %) | | Duration of television 1-3 hours 64 (34.8)
Gender Male 119 (64.7) usage in a day > 3 hours 33(17.9)

Female 65 (35.3) Not used 13 (7.1)
Eighth 90 (48.9) ] <1 hour 63 (34.2)
Crade Ninth 70 (38) gg[ﬁgg?eff laptop 1-3 hours 19 (10.3)
Tenth 24 (13) usage in a day > 3 hours 6(3.3)
Uneducated 6 (3.3) Not used 96 (52.2)
Primary school 7 (3.8) <1 hour 22 (12)
Mother’s education Secondary school 119 (64.7) Duration of tablet 1-3 hours 10 (5.4)
Graduate 44 (23.9) usage in a day > 3 hours 1(0.5)
Postgraduate 8(4.3) Not used 151 (82.1)
Uneducated 0 . . <1 hour 17 9.2)
Primary school 4.2 Duratgn C.’f video . 1-3 hours 6(3.3)
Father’s education Secondary school 110 (59.8) gjadr:ye evice Lisage in > 3 hours 20111
Craduate 67 (36.41) Not used 159 (86.4)
Postgraduate 3(1.6) EXcess screen-time 153 (83.2)
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Tab. llI. Association of screen-device with various variables (n = 184).

Excess Screen
Variable time Total Chi-square value | p-value
Yes No
, 8 pm-10 pm 49 21 70
Bed-time on a weekda 13.95 0.001*
Y 10pm-12pm | 104 10 114
) 8 pm-10 pm 26 12 38
Bed-t kend 7.42 0.006
ed-time on a weeken 10pm12am | 127 19 146
If you sleep after 9 pm, do you sleep late Yes 43 7 50 04 053
because you use these devices? No 110 24 134 ' '
. Before 6 am 43 10 53
Wake-up time on a weekday 6am-8 am 710 Y 131 0.22 0.64
) Before 6 am 6 4 10
Wake-up time on a weekend 6 am-8am 47 27 174 4.05 0.04
Do not play 0 1 1
Physical activity during school hours < 30 minutes 73 12 85 5.55 0.06
> 30 minutes 80 18 98
Do not play 9 3 12
Physical activity after school hours <1 hour 65 20 85 6.91 0.03
> 1 hour 79 8 87
Mixed 130 25 155
Type of diet 0.36 0.55
ype ord Veg 23 6 29
. , Yes 112 20 132
Consumption of junk food NG a1 Py 5 0.96 0.33
. . Yes 84 10 94
Consumption of soft drinks NG 69 Y % 5.29 0.02
Is the consumption of your food influenced Yes 67 13 80 0.04 085
by advertisements or shows on screen? No 86 18 104 ’ ’
* Significant association between excess screen time and bed time on a weekday.
Tab. IV. Association with BMI (n = 184).
Excess Screen time N Mean SD t-value p-value
Yes 153 19.17 3.67
BMI No 31 19.29 3.67 118 0.86
Discussion can be explained by the close proximity of the current

Our study showed that 83.2% of secondary school
children spent more than the recommended two hours
on screen-device in a day. This was more than reported
in a similar study conducted in other parts of India as
discussed further.

A cross sectional study conducted in rural western India
among pre-schoolers showed that more than 80% of the
children exceeded the recommended screen time [26].
Another study conducted in a rural community of North
India showed that prevalence was 61.8% [27]. In an
urban study conducted in adolescent children before
the COVID-19 pandemic the prevalence was found to
be 68% [23]. This can be explained by the less screen-
based device usage before COVID-19 pandemic. A
study conducted by Pooja et al. (2021) in rural school
on children aged 10-19 years found only 17% [16] of
students spending excess screen time. The current
results were similar to the study conducted in an urban
setting in Kerala. It was observed that 87.7% [28] of
children engaged in excess screen-time. This similarity
in observation between the current study and the latter

study setting to a metropolitan city. The children in peri-
urban area have more access to device and a lifestyle
different from the typical villages in India.

The excess screen-time in these children had a negative
impact on their sleep. There is a significant association
between sleep and late bed-time. A cross-sectional study
conducted in 2022 reported that adolescents who spent
more than two hours of screen-time had 1.55 times less sleep
than others [29]. Cartanya-Hueso et al. (2021), conducted
a study in Spain and found significant association between
delayed sleep and excess screen time [30]. A systematic
review conducted before 2020 (in 2018) concludes weak
evidence between excess screen time and delayed sleep
time [31]. However, a systematic review conducted after
2020 (in 2021) contradicts the latter [32].

A study in secondary school children in Tamil Nadu
found significant association between screen time and
physical activity [33]. This is contradicting a study
conducted in Aligarh in 2020 [34]. A similar observation
was reported in Stockholm County in adolescent school
children [35]. Physical activity period is compulsory in
the school curriculum of the children included in our
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study. This is why their physical activity has not been
affected. This also explains the normal range of BMI.
However, a significant association was found between
age and physical activity. A decline in physical activity
with increase in age was found in a study conducted in
children between eight to 13 years of age [36]. Thus,
overtime it is likely that their physical activity will be
affected which can affect their BMI in the future.

A study conducted by Shang et al. (2015) [37], showed
that longer the screen time the increased the odds of
unhealthy dietary habits such as consuming junk food.
No significant association was found between the diet
consumed by them in this study. This can be explained by
the habit of eating home cooked food which is followed
by every Indian family in the rural areas.

Clear rules have to be laid at home to control the screen
time of secondary school children. As evident from this
study, excess screen time affects their sleep. This will be
evident as irritability, anxiety, inability to concentrate,
poor scholastic performance, etc. in them. Even though
their BMI and diet had not been affected by excess screen
time as of now, there are chances of developing unhealthy
eating habits and obesity later in future. It is important
to give health education to the children regarding the
importance of screen time less than two hours.

Cconclusions

The prevalence of excess screen time in secondary
school children in a rural area in Pune is more than the
recommendation of AAP. Mobile phones being the most
commonly used device, followed by television. This
trend can be attributed to the shift towards online classes
brought about by the pandemic, replacing traditional in-
person classes. Furthermore, a noteworthy association
was observed between prolonged screen time and
delayed bedtime.

Limitations

This study was conducted only in secondary school
children of English medium schools.
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Summary

Introduction. Healthcare-associated infections (HAls) are a
major global public health concern, increasing the transmission
of drug-resistant infections. This point prevalence survey investi-
gated HAIs occurrence and antimicrobial consumption (AMC) in
pre-COVID-19 era in the public hospitals of a region of Central
Italy.

Methods. Data were collected using the protocol standardised by
the European Centre for Disease Prevention and Control.
Results. Three-hundred and sixty-four patients were included
(59.3% male) in the study. Overall, HAls prevalence was 6.6%
(95%CI 4.4-9.5), ranging from 5.2% to 7.1% within the surveyed
hospitals, with at least one infection in 24 patients (ten each in
medical and surgical specialties wards, and four in intensive
care). Risk factors for HAIs were advanced age, having under-

Introduction

Healthcare-associated infections (HAIs) can be severe
and life-threatening, leading to a significant increase
of hospital stay and costs, and causing 90,000 deaths
and billions of dollars in preventable expenditures
annually [1]. Treatment of HAIs includes antibiotic
selection, and the injudicious usage is likely to result
in escalated rates of antimicrobials resistance (AMR),
aggravated by a decreased development of new
antimicrobial drugs [2]. The global burden associated
with drug-resistant infections in 2019 was estimated in 5
million deaths [3].

The COVID-19 pandemic had an unprecedent impact on
healthcare systems globally, and the effect on HAIs and
antimicrobial resistance are still under investigation [4].
COVID-19 has likely caused profound repercussions on
hospital ecology, leading to additional increased AMR
rates, associated with the disruption of antimicrobial
stewardship and infection prevention and control
(IPC) activities, widespread use of broad-spectrum
antimicrobials, and rise in critical admissions in settings
where multidrug resistance (MDR) is already highly
endemic [5]. Considering that infection surveillance
represents an integral element of any comprehensive

https://doi.org/10.15167/2421-4248/jpmh2023.64.4.2962 E463

gone surgery and wearing invasive devices. At time of the survey,
44.7% (95%CI 39.7-49.9) of patients was under treatment with
at least one antibiotic, and AMC varied between 43% and 48%
within hospitals. In all hospitals, a prevalence higher than 10%
was found for the prescription reasons other than prophylaxis or
therapy.

Conclusions. The results revealed a HAls prevalence lower than
that estimated compared to the most recent national data, in
contrast to higher antimicrobial usage. These findings highlight
the need to reinforce hygiene practices and develop bundles for
HAIs, as a broad implementation of infection prevention and con-
trol practices extensively applied to both hub and spoke hospitals
could significantly reduce their occurrence, as well as to imple-

ment antimicrobial stewardship for prescriptive appropriateness.

IPC, point prevalence surveys (PPSs) are used to assess
HAISs prevalence and antimicrobial consumption (AMC),
generating valuable information to highlight and address
challenges and critical issues for improvement [6].

This study aimed at describing and comparing HAIs
prevalence and AMC in all public hospitals for acute
care in Molise region, Central Italy (with one hospital
previously included in 2016-2017 European PPS
coordinated by the European Centre for Disease Control
and Prevention) [7]. The study findings provide insights
regarding the most important concerns at a regional level
and possible public health interventions for HAIs and
AMR prevention and control, highlighting the possible
relations among different hospitals where patients
circulate according to their healthcare needs.

Methods

STUDY SETTING

The network of public hospitals in the Molise region is
structured according to the “hub and spoke” model, with
the main hospital as hub in the capital city of Campobasso
(hospital A), and the other two acting as spoke (hospital
B and hospital C in the city of Isernia and in town of
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Termoli, respectively), both characterized by low-level
intensity care compared to the hub hospital managing
complex case-mix patients. Ethical conduct of research
was largely ensured as data collected were de-identified,
coded, and were anonymously analyzed in accordance
with ethics guidelines, and approval or institutional
review was not needed for this study as no experimental
procedure was applied to individuals. Each participant
was given an informed consent prior to the admission to
hospitals, and ethical approval was not required due to
the analysis of medical records with previous consent of
the hospitals administration to participate to the survey
here described, and in similar studies carried out in the
same hospitals. Furthermore, it should be considered that
the study complied with the exemption conditions from
Guidelines for Ethical Review Applications and Reports
(downloaded at http://www.gssey.com/llwyhd/7948.
jhtml) for collection of archived data, documents, or
records, and where information is recorded with the
investigators unable to contact any subject, either
directly, or through an identifier.

DATA COLLECTION

During May 2019, a PPS was conducted in all three
hospitals mentioned above. Healthcare personnel with
the accountability for IPC were involved after a proper
training on the protocols standardized by the European
Centre for Disease Prevention and Control (ECDC) [8].
Hospital, ward, and patient data including McCabe score
were collected through ECDC HelicsWin v2.3.4 software.
Furthermore, information was collected on HAIs, use of
invasive devices, infected site/organ, microbiological
examination, AMR patterns of pathogens, and use of
antibiotics by Anatomical Therapeutic Chemical (ATC)
Classification System code, therapeutic indication, and
reasons for prescription.

STATISTICAL ANALYSIS

Means, standard deviations (SD) and medians were
calculated for the continuous variables, while the
categorical ones were numerically defined and expressed
as relative frequencies. Percentage variation (A%) was
evaluated for the aggregated data associated with the
hospital indicators. HAIs description included number
of infections per patient, affected sites/organs, and ward.
Prescription and therapeutic indication for antibiotics
were described, together with the use by molecule and
class according to the ATC classification system, and
reasons for treatment.

Comparison between prevalence data in the three
hospitals was carried out using Chi-square or Fisher’s
exact test and one-way ANOVA for the qualitative
variables, while Student’s t test for independent samples
was applied for the quantitative ones. Univariate
analysis was also performed, estimating the relationship
between a single risk factor and HAIs or AMC, using
Chi-square or Fisher’s exact test. Statistical significance
was defined for p-values less than 0.05 for two-tailed
hypothesis test. All data were analyzed using IBM SPSS
software version 28.0.

Results

CHARACTERISTICS OF THE INCLUDED HOSPITALS

During 2019, the regional network of the public hospitals
had 539 total beds for acute and 25 for intensive care
(ICU) beds. There were 258, 151 and 130 acute beds for
the hospital A, B and C, respectively, and 10, 9 and 6 ICU
beds, with number of patient-days per year of 71,855,
47,085 and 43,350 for the three hospitals, respectively.
PPS revealed concerns for the hospital hygiene indicators,
as there was an insufficient use of alcohol-based solution
for hand hygiene (359, 129.5, and 143 liters per year for
hospital A, B and C, respectively) corresponding to gel
consumption of 4.7, 2.9, and 3.4 liters/1,000 patient-
days). Furthermore, a lack of full-time equivalent (FTE)
nurses and FTE doctors in charge involved in the IPC,
and FTE employees for antimicrobial stewardship was
observed for all hospitals.

The IPC strategies and the participation in the surveillance
networks, guidelines, and training courses on the
management of pneumonia, blood (BSIs) and urinary tract
infections (UTIs) were only available in the hospital A.
While checklists, audits, surveillance programs, feedback,
and bundles for a responsible use of antibiotics and
management of surgical site infections (SSIs) were lacking
in all the examined hospitals, there was the opportunity to
request a microbiological examination during the weekend.
Nine wards were present in all hospitals and were
examined, including internal medicine, cardiology,
general surgery, orthopaedics, anaesthesia and
resuscitation, gynaecology and obstetrics, paediatrics,
mixed specialties, and psychiatry. Hence, 16 wards
were included in the PPS for the hospital A, which had
seven additional wards, comprising infectious diseases,
nephrology, urology, otolaryngology, neonatal intensive
care, rehabilitation, and neonatology. For the hospital
B, the wards of urology and neonatology were also
included, and that of oncology for the hospital C, for a
total of 11 and 10 wards, respectively.

PATIENTS INCLUDED IN THE PPS

A total of 364 patients (183, 86, and 95 for hospital A,
B and C, respectively) were included in this PPS: 59.3%
were male (n = 216) and proportion was similar in all
hospitals (n =113, 61.7%; n =52, 60.5%; n =51, 53.7%
for hospital A, B and C respectively). The median age
was 72 years (mean 65.9) with 53.8% (n = 144) between
51 and 80 years old. The mean/median age of patients
in the hospital C was slightly high (70.2 + 19.8 years/76
years) than that in the hospital B (68.6 = 19.7 years/75
years) and hospital A (62.4 + 24.8 years/69 years).
Patients included in the PPS were hospitalised in medical
or surgical specialties wards (Fig. 1A). According to the
McCabe score, 83.8% (n = 305) of patients had clinical
conditions classified as non-fatal disease status, while
16.2% (n = 59) were defined as with a severe prognosis.
Twenty percent (n = 30) of these patients were in medical
specialties, 17.6% (n = 25) in surgical specialties, 15%
(n = 3) in ICU, and 8.4% (n = 1) in gynecology and
obstetrics wards.
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HOSPITAL INFECTIONS AND ANTIMICROBIALS USE

A) Patient's ward specialty

Fig. 1. Ward specialty, invasive devices, HAls, and antibiotic consumption among the surveyed hospitals.

B) Invasive devices used

PNs: pneumonia infections.
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The length of stay from ward admission to date of the
survey was on average 9.7 £ 12.9 (median 6 days) in
the hospital A, 7.1 + 6.2 days (median 6 days) for the
hospital B, and 7.6 £ 7.5 (median 5 days) for the hospital
C. Furthermore, 80.7% (n = 294) of patients had at
least one invasive device (peripheral venous catheter —
PVC, central venous catheter — CVC, urinary catheter,
or were intubated), and 91.2% were hospitalised in
medical wards, or a combination of specialties (90%)
and surgical wards (88.7%). In detail, 147 (80.3%), 75
(87.1%), and 72 (75.9%) patients in the hospital A, B
and C had at least one invasive device, respectively. No
significant differences in the use of invasive devices
were found between the hospitals, neither for number,
nor for type. PVC was the most used invasive device in
medical (93.4%, 95% and 65.2% for hospital A, B and
C, respectively) and surgical (82.7%, 87.1% and 69.4%
for hospital A, B and C, respectively) specialties, while
CVC in patients admitted to ICUs (71.9%, 50% and
100% in the hospital A, B and C) (Fig. 1B).

At time of the survey, 25.7% (n = 50) of patients
underwent surgery at the hospital A, while 14% and
13.7% at the hospital B and C, respectively, with
significant different distribution of the interventions
between hospitals (p < 0.01).

HAIS PREVALENCE

Amongst the 364 patients, HAIs prevalence was 6.6%
(95%CI 4.4-9.5), with at least one infection in 24

patients: 10 (6.8%) patients were in wards of medical
specialties, 10 (7%) and 4 (20%) in surgical specialties
and ICU, respectively (Tab. I). There were 13 (7.1%)
patients with HAISs in the hospital A, while 6 (7%) and 5
(5.2%) cases in the hospital B and C, respectively (Tab.
I). In all the facilities, HAIs were most frequent in ICU,
with a prevalence of 14.3%, 50% and 25% in the hospital
A, B and C, respectively. Twenty-two patients with HAI
had a single infection, while two patients in the hospital
A had a dual infection, particularly UTI and pneumonia,
and SSI associated with BSI.

SSIs were the most frequent HAIs in the hospital A
accounting for 19.5% of all, followed by systemic
(SYSs) and respiratory infections (both 11.5%), while in
the hospital B and C SYSs occurred in 19.2% and 11.5%,
respectively (Fig. 1C). In all hospitals, the most common
bacteria causing HAIs were gram positive cocci, followed
by gram negative bacteria and fungi. A microbiological
examination was not routinely performed, or results
were not found in medical records, as occurred in the
60%, 66.6%, and 20% of all detected cases for the
hospital A, B, and C, respectively. Particularly, 7, 2 and 4
microorganisms were isolated through a microbiological
confirmation from six, two and four HAIs detected in
the hospital A, B, and C, respectively (Tab. II). The
most common microorganisms identified were gram
positive cocci, including Enterococcus faecium and
Enterococcus faecalis for the hospital A. Gram negative
microorganisms such as Klebsiella pneumoniae (hospital
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Tab. I. HAls prevalence stratified by hospitals included in the survey.

N. N. HAI % HAI N.
patients | patients | patients | HAIs

Hospital A
Medical specialties 61 3 49 3
Surgical specialties 75 8 10.7 9
ICU 14 2 14.3 3
Hospital B
Medical specialties 40 3 7.5 3
Surgical specialties 31 2 6.5 2
ICU 2 1 50 1
Hospital C
Medical specialties 46 4 8.7
Surgical specialties 36 - - -
ICU 4 1 25 1
All hospitals
Medical specialties 147 10 6.8 10
Surgical specialties 142 10 7 11
ICU 20 4 20 5

HAIs: healthcare-acquired infections; ICU: intensive care unit.

Tab. II. Microbiological examinations and percentages calculated on
total HAIs.

Hospital A | Hospital B | Hospital C

N. (%) N. (%) N. (%)
At least one
microorganism 6 (40) 2(33.2) 4 (80)
identified
Results not available at
day of the survey 3(20) 1(16.6) 0(0)
No tests performed 6 (40) 4 (50) 1(20)

A), Escherichia coli (hospital B), and Acinetobacter
baumannii (hospital A and C) were also detected. HAIs
sustained by fungi (Candida albicans and other species)
were also found in the hospital A and C.

AMC
At time of the survey, considering all hospitals, 44.7%

(163 out of the 364) of patients was under treatment with
at least one antibiotic (95%CI 39.7-49.9), and included
80 (43.7%) patients in the hospital A, 37 (43.0%) in the
hospital B, and 46 (48.4%) in the hospital C.

Antibiotic prophylaxis was mostly documented in
surgical specialties, as observed in 26 (53.3%) of total
patients in surgical wards in the hospital A. Antimicrobial
consumption for therapeutic purposes was more
commonly recorded among medical specialties and
ICUs than in other wards. In all hospitals, a prevalence
higher than 10% was found for the prescription reasons
other than prophylaxis or therapy, especially in the
hospital B and C (Tab. III).

Significant differences were found between the
hospitals for the treatment of community-acquired
infection (p < 0.01), surgical prophylaxis longer than
one day (p < 0.01), and indeterminate motivation
(p <0.01).

The most widely used classes of antibiotics in both
hospital A and B were third generation cephalosporins,
and penicillin combinations plus -lactamase inhibitors,
while the latter and third generation cephalosporins were
the most used antibiotics in the hospital C (Fig. 1D). Use
of fluoroquinolones was also relatively consistent in the
hospital B (18.2%).

Ceftriaxone was the most used antibiotic for the surgical
prophylaxis and treatment of community-acquired
infections in the hospital A, while meropenem for
HAIs (23.1%), followed by linezolid, colimycin and
tigecycline (15.8%). Amoxicillin with clavulanic acid
were the most used agents for community-acquired
infections and ciprofloxacin for medical prophylaxis
(each 60%) in the hospital B, and ceftriaxone was largely
used (52.3%).

In the hospital C, ceftriaxone (25%) and piperacillin-
tazobactam (25%) were the drugs prescribed for
community infections, while fluconazole (40% of
prescriptions) for HAIs treatment.

Tab. IlI. Antibiotic use by ward specialty and prescriptive indication available in the medical record.

N. treated patients N. antibiotics for prophylaxis N. antibiotics for therapy N. antibiotics for other
(%) (%) (%) reasons* (%)
Wards Hospital | Hospital | Hospital | Hospital | Hospital | Hospital | Hospital | Hospital | Hospital | Hospital | Hospital | Hospital
A B C A B A B C A B Cc
Medical
s 26 (42.6) 14 (40) 19 (41.3) 2 (6) 2 (13) 1(4) 28 (85) 8(53) 18 (69) 3(9) 5 (33) 7 (27)
specialties
Surgical
o 40 (53.3) | 20 (64.5) | 19 (52.7) 26 (6) 22 (92) 11 (55) 10 24) 14) 2(9) 6 (14) 1(4) 9 (41)
specialties
ICU 10 (71.4) 2 (100) 4 (100) 9 (56) 1(33) 7 (44) 2 (67) 3 (60) 0(0) 01(0) 2 (40)
Gynaecology
and 10111 01(0) 1 (100) 0(0) 1(100)
Obstetrics
Paediatrics 3(100) 0 - - 3(100) - - 0(0)
Mlxe,d . 3(42.8) 1(33.3) - 0 2 (100) 4 (100) 0 1(100) 0
specialties

* Other reasons include Indeterminate Indication (Ul) and Unknown Motivation (UNK); Ul code was used whenever an antibiotic therapy did not fall spe-
cifically into the previous categories (Therapy/Prophylaxis) in case of empirical treatment for non-specific signs and/or symptoms of infection, or did
not meet the case definition, or for treatment of “secondary” prophylaxis, in case of suspicion of already acquired infection (for example increases in
body temperature or white blood cells), to avoid the full-blown disease; UNK code was used whenever antibiotic therapy without motivation has been

prescribed.



Tab. IV. Risk factors significantly associated with a) HAIs occurrence
and b) AMC.

Hospital | Hospital | Hospital
A B C
a)
Patient characteristics
Fatal McCabe score 0.628 0.108 0.018
Having undergone
surgery 0.048 >0.998 >0.998
Indwelling invasive devices
CcvC <0.018 0.05§ 0.018
Urinary catheter <0.01* 0.21§ 0.01¢
Intubation 0.108 0.13§ <0.018
b)

Patient characteristics
Fatal McCabe score 0.01* 0.598 0.098
Having undergone N . .
surgery 0.01 0.02 0.03
HAI <0.01* <0.01* 0.02*
Indwelling Invasive devices
cvC <0.01* 0.22* <0.01*
PVC <0.01* 0.04* 0.23*
Urinary catheter <0.01* <0.01* <0.01*
Hospital wards
Surgical specialties 0.03* <0.01* 0.53*
ICU 0.04* 0.18* 0.05*
Rehabilitation 0.03¢ -
Neonatology 0.018 > 0.99¢

* Chi-square test; ¢ Fisher’s exact test.

Risk factors associated with HAIs
and AMC

Significant relationships were observed in the hospital
A between HAISs risk and having undergone surgery and
use of CVC or use of urinary catheter. In the hospital C,
HAISs risk correlated with McCabe score, CVC, urinary
catheter, and intubation (Tab. IVa). No risk factors were
identified for the hospital B.

AMC in the hospital A was significant related with
patients’ characteristics, HAIs occurrence, having
undergone surgery during hospitalization, clinical
severity, CVC, PVC, urinary catheter, and being
hospitalised in ICU and surgical, rehabilitation, and
neonatology wards. For the hospital B, a significant
relationship between AMC and HAISs, having undergone
surgery, PVC, urinary catheter, and being hospitalised in
surgical specialties. In the hospital C, AMC was linked
to surgery and HAISs, in addition to the use of invasive
devices (Tab. IVD).

Discussion

This study evaluated the epidemiology related to
HAIs and antibiotics use in all the public hospitals in
the Molise region. The survey revealed critical issues
to rapidly address, with further considerations on the
regional demographic structure characterized by a

HOSPITAL INFECTIONS AND ANTIMICROBIALS USE

high proportion of elderly population increasing the
infectious risk. If age does not represent a modifiable
factor for reducing HAIs prevalence, the appropriate
use of antibiotics is necessary to target drug-resistant
bacterial infections, and prevent emerging of bacterial
resistance [9].

The overall HAIs prevalence of 6.6% was in line with
the 6.5% estimated by the ECDC in the European PPS
conducted in 2016-2017, including 1,209 EU acute
hospitals [10]. HAIs prevalence was 7.1% in the hospital
A, as well as previously found in the PPS conducted
in 2016 [7], 7% and 5.2% in the hospital B and C,
respectively not surveyed before this PPS. Hence, HAIs
prevalence was higher in the hub hospital than in spokes,
as reported in the literature [11] and this is probably
related to the presence of high-risk wards, as well as
to the intrinsic function of hub hospitals, leading to the
admission of the most complicated cases. Furthermore,
patients’ movement may facilitate HAIs transmission,
who may then be transferred or treated in other regional
hospitals. Indeed, spatial variation in hospital sizes,
presence or absence of an ICU, degree of connectivity,
and inter-hospital transfer rate may promote source-sink
dynamics at a regional scale, and the reintroduction of an
infectious agent may re-establish local transmission [12].
HAIs occurrence in the hospitals was lower than that
previously found (approximately 10%) related to other
Italian regions [13]. It is of note that there was a different
prevalence of HAIs in ICUs in the three hospitals
included in this survey, being high in the hospital B and
C, unlike the hospital A, in which a targeted infection
control program was implemented following an outbreak
of K. pneumoniae carbapenemase-producing (KPC) in
ICU [14]. Among the three hospitals, there were further
differences regarding type of HAIs, being SSIs resulted
as the most frequent in the hospital A, which is likely
due to hospitalization of patients with comorbidities,
and different type of interventions [15], while these
infections were not detected in the other two hospitals,
due to a low complexity of the managed patients.

In all surveyed hospitals, a great number of patients
had at least one invasive device, a known risk factor
associated to HAIs occurrence [16], and was higher than
that previously observed in the hospital A [17]. Indeed,
all the patients with UTIs in the hospital A had a urinary
catheter, as well as the affected patient in the hospital C.
Hence, despite the availability of guidelines and training
courses to prevent UTIs in the hospitals, there is likely
an over-exposure to invasive devices due to patients’
characteristics with UTIs. SYS (sepsis from unspecified
origin) represented the most frequent HAIs in the
hospital B and C, accounting for 80% and 60% of all
HALISs respectively, a rate higher than that found in other
studies on large and complex hospitals (17.2%) [13, 18].
Concerning antibiotic use, the prevalence of patients
under treatment for any reason did not differ between
the hospitals. AMC was higher than the 30.5% estimated
in the European acute care hospitals in the PPS 2016-
2017 [19], but lower than 46% reported in another Italian
study [16]. Administration of antibiotics for prophylactic
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purposes for at least three days after surgery was very
high in the hospital A and B. The use of third generation
cephalosporins was limited in other Italian settings [13]
in contrast to the present survey; this class of antibiotics
was the most frequently prescribed, especially for
surgical prophylaxis, which is not recommended as
promoting the development of resistant strains [20].
A significant difference in the antibiotics prescribed
for surgical prophylaxis was found comparing the
three hospitals, highlighting the need for antimicrobial
stewardship. This study further underlines the need of
guidelines for antibiotic prophylaxis, considering the
frequency of prescriptions for indeterminate or unknown
reasons, or without any indication in the medical record,
implying that patients may have received inappropriate
therapy. Indeed, there is evidence that antimicrobial
stewardship programs significantly improve the
prescriptive appropriateness in the hospital setting, with
positive effects on clinical outcomes, adverse events,
costs, and control of microbial resistance [21].

After the survey described here, the activity of a
multidisciplinary working group was launched for the
definition of an antimicrobial stewardship document.
The use of empirical therapy was considered high also
for a reduced number of laboratory tests performed in the
hospitals; for example, a microbiological examination
was not carried out for 60% patients with HAIs in the
hospital A. Analysis of tests performed in this hospital
highlighted gram positive bacteria such as Enterococcus
faecium and E. faecalis, according to other reports [18],
while a higher prevalence of C. difficile in another Italian
study was described [13].

The present survey allowed evaluation of hospital
indicators and revealed a limited use of alcoholic
gel solution for hand hygiene, which should be at
least equal to 20 liters per 1,000 patient-days [22].
Moreover, by removing transient skin flora, proper hand
hygiene is known to decrease microbial proliferation,
reducing infection risk and overall healthcare costs.
A further critical issue was the lack of alcoholic gel
dispensers at the point-of-care, likely contributing to
low compliance with hand hygiene practices. Although
use of alcohol-based gel is the optimal solution for
infection control [21], it was not possible to evaluate
whether the low use, especially in the hospital B and C,
was balanced with an increased hand washing, which
was not assessed through the adopted protocol. These
data are likely expected to be different considering the
ongoing SARS-CoV-2 pandemic, as a renewed attention
to hand hygiene practices due to the COVID-19
emergency might have changed compliance towards
the use of alcoholic gel solution. The survey further
revealed an incomplete set of practices for preventing
infections in the hospital A, being equipped only by
guidelines and training courses for health personnel
on some areas or infections, while guidelines were not
present in the other two hospitals. Furthermore, the lack
of bundle approach for HAIs prevention and control
was detected, also in ICUs, although effectiveness has
been demonstrated [23]. In the examined hospitals,

an antimicrobial stewardship post-prescription review
was established only in 2019, which applied a formal
procedure to assess prescriptive appropriateness. Benefits
of such approaches have been extensively documented
to reduce the inappropriate use of antibiotics, related
costs, secondary C. difficile infections, and circulation of
resistant microorganisms [24]. Although the introduction
of specific staff to these tasks implies a cost in terms of
both human and economic resources, evidence suggested
that investing the equivalent of one FTE per 100 beds
allows implementation and maintenance of an effective
antimicrobial stewardship program over time [25].

conclusions

A lower HAIs prevalence was estimated through PPS
compared to the most recent national data, in contrast
to higher antimicrobial usage. This study confirmed that
a broad implementation of IPC practices extensively
applied to both hub and spoke hospitals could significantly
reduce HAIs occurrence. Specific interventions at the
organizational level are needed to improve appropriateness
of treatments and to reduce risk factors for the AMR
emergence. An increased awareness of AMR threat by
all health professionals and of HAIs prevention should be
widely promoted. The ongoing COVID-19 pandemic has
renewed attention on prevention and control of infectious
diseases, even by adherence to simple hygiene rules.
Indeed, COVID-19 could be seen as an opportunity, due to
overlapping key areas, considering that approaches for the
management of hospitalised patients with SARS-CoV-2
infection are similar to those applied in patients with
HAIs. Furthermore, IPC practices essential for limiting
SARS-CoV-2 spread, with hand hygiene above all,
significantly contribute to reduce the occurrence of HAIs
and the emergence of AMR bacteria.
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Summary

Introduction. Healthcare reorientation aims for health services
focused not exclusively on diseases but also on prevention and
health promotion. The implementation depends strongly on pro-
fessionals’ willingness to actively participate in the reorientation.
An effective strategy to boost reorientation is to reorient education
and role definition of future professionals. This paper examines
whether photovoice can be a suitable method to i) increase future
health professionals’ awareness of users’ needs and expectations;
and ii) enable a process of critical reflection on role definition and
health services organisation.

Methods. One hundred and seventy-two medical students par-
ticipated in the photovoice project. Participants were asked to
produce one photo combined with a caption, responding to a
pre-identified question: “What is, in your opinion, the main
aspect affecting users’ satisfaction/dissatisfaction in a health-
care facility?”. Participants discussed their photos in group

Introduction

The Ottawa Charter for health promotion [1] stated the
urgency to reorient health services. This call for action is
still pressing due to the numerous challenges of the health
system, such as changes in health care needs relating
to demographics (e.g., chronic diseases, malnutrition,
etc.), migrations, decreases in resources, pandemics,
changing social values, and medicine and technology
evolution [2]. The reorientation aims for health services
focused not exclusively on illness and diseases but also
disease prevention and health promotion. In response
to these needs, the World Health Organisation (WHO)
created the Health Promoting Hospitals (HPH) project
and established the HPHs network, relying on the central
role of hospitals in advocating for health promotion [1].
Although the need for change in the health services
approach to users is recognized, the transition still needs
to be broadly implemented [1].

The Charter identifies the responsibility for health
promotion in health services as shared among individuals,
community groups, health professionals, health service
institutions and governments. It also acknowledges the
importance of paying attention to health research and
changes in professional education and training for a
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discussions (n = 16) and participated in data analysis sessions
(n=4).

Results. Participants’ contributions revolved around how ser-
vices were delivered (e.g., kindness, accessibility, attention to
additional needs) rather than the service provided. The students
showed their empathic side and proposed smart and inclusive
solutions to improve overall users’ experience.

Conclusions. This study demonstrated the value of using photo-
voice to reach medical students and to integrate health promotion
into their professional identities. The photovoice process, team-
work, and discussions opened a breach into traditional thinking
regarding aspects of healthcare services that are taken for granted
or are overlooked. Furthermore, participants’ proposals often
implied a change in the behaviour of professionals — their future
selves — towards patients and low-cost improvements of organisa-
tional practices.

refocus on the needs of the individual seen as a whole
person [1]. Evelyne De Leeuw (2009) affirms that
hospitals are like other professional bureaucracies, with
operating procedures that maintain the organisation’s
integrity — “but based on tradition, historical fact, belief
system and some degree of cultural bias (and not on any
salutogenic principle), the health care institution works
towards a continuity of work, not continuity of care” [3].
Wieczoreketal. (2015) highlighted how health promotion,
aiming for more client-oriented healthcare services, has
used organisational change strategies primarily applied
in business organisations [4]. This approach, however,
fails to recognize the nature of hospitals as ‘professional
organisations’. This is described by Wieczorek et al.
(2015) as expert-driven, skill-oriented, and based on the
delicate interaction between professionals and users/
patients, difficult to monitor and supervise by healthcare
management [4]. Unfortunately, a significantimpediment
to health promotion implementation is identified in the
unwillingness of professionals to make the approach
their own in standard routines with patients [4-6]. It is
clear that any top-down decision or attempt to guide and
control the application of health promotion approaches
is hardly effective due to professional autonomy to
decide how and when to engage with reorientation
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attempts [4]. The implementation is therefore proven to
be strongly influenced by the autonomy of professionals
and by their willingness to actively participate in the
reorientation, which is an important step towards a
sustainable change [8].

The field of health promotion has adopted the concept of
salutogenesis by Aaron Antonovsky as a guide theory: the
sense of coherence (SOC), shaped by life experiences,
determines individuals’ movement on the health ease/
disease continuum, mobilising resources to cope with
life stressors [9]. Salutogenesis and SOC construct can be
integrated indirectly into healthcare by health promotion
re-orientation [10]. Salutogenesis has been developed in
opposition to the pathogenic paradigm, namely, a disease-
oriented approach primarily followed by healthcare [10].
Applying salutogenesis to healthcare introduces a
positive-oriented approach, which limits the disease-
oriented one, complementing it in everyday practice and
research and unlocking the potential of health care to be
more preventive, protective, and promotive of positive
health [10]. However, Bauer et al. (2020) highlighted
the need for advancement of the overall salutogenic
model of health [11]. In their position paper, they point
out how extending the salutogenic model of health, with
an additional positive continuum and a path of positive
health development, will support health promotion
researchers and practitioners in focusing on positive
aspects of health experience [11]. Whatever their title,
health promotion practitioners should act accountably,
share best practices, and uphold the principles of
the Ottawa Charter for Health Promotion [1]. The
International Union for Health Promotion and Education
(IUHPE) aims to promote quality assurance in health
promotion practice, education, and training [12].
Promoting partnerships among professionals who agree
on the international definition of health promotion could
maximise the best use of resources in meeting shared
goals [12]. Despite the efforts of the health promotion
community, it is important to note that there is still little
evidence on specific training paths to form specialised
health promotion practitioners in Europe.

How can we face the necessity of integrating health
promotion in professionals’ identities and values other
than in their knowledge? Different strategies could be
adopted for health promotion integration in professionals’
routines. This includes their direct involvement in the
process of creation and implementation of the programs
(developing programs that match professionals’
practices), the presentation of changes as opportunities
for professional improvement (career opportunities
or enhancement of professional status), and the
harmonization between the program and professionals’
role definition (identities, values, knowledge) [4]. An
important aspect often overlooked is education and role
definition of future professionals. Worldwide, health
professionals’ education usually consists of advanced
university-based lessons and practical training; the
latter is crucial for applying abstract knowledge to
actual clinical cases [3-11]. This theoretical-practical
training approach should also be applied to health

promotion concepts, but unfortunately, professional
education still needs to catch up with the modern
challenges that healthcare services are facing [14]. The
reorientation of health services cannot be separated from
the reorientation of the university education of future
professionals, otherwise graduates will be ill-equipped
for the long-term goals of health promotion. Wieczorek
et al. (2015) showed that hospitals’ reorientation might
often be unsuccessful due to organisational change
programs that do not reflect professionals’ identities,
values, and knowledge [4]. A response strategy could
be the essential mix of advanced education and practical
training addressed to undergraduates. Reaching young
professionals during education while they are still
developing their professional identities could be an
effective and low-cost strategy. It may boost health
promotion reorientation and critical reflection “from
within,” making students familiar with health promotion
values, goals, and applications [15].

Following these considerations, we introduced the
visual participatory method ‘photovoice’ to examine
users’ satisfaction/dissatisfaction in healthcare facilities.
Photovoice is a community-based participatory research
(CBPR) method originally developed by Wang & Burris
in 1997 [16]. It focuses on individual and community
assets, co-creation of knowledge, community building,
and individual and community empowerment through
a specific photographic technique [14-17]. Photovoice
is grounded in the approach promulgated by Paulo
Freire [13, 19] consisting of education for critical
consciousness. It is conceived as an essential tool for
people to reflect on their community and its intrinsic
contradictions through the visual image [22]. Following
Freire’s purpose to stimulate individuals to discover and
create their own learning through doing, photovoice
encourages common discussions on the needs of the
community and spurs the participants to intervene to
resolve the critical issues identified [16]. The CBPR
approach to photography turns the camera into a
resource and images into tools for social change [16].
The mean is easy to use, and the language of images is
universally understandable and capable of conveying and
transmitting new ideas and perspectives that otherwise
could stay unheard. Photovoice has proven to be a very
flexible method and can be adapted to specific objectives,
different groups and communities and distinct public
health needs [14, 15, 20-23].

Health professionals’ views on what users value the most
could be unconsciously biassed by their role. Critical
reflection and empathy are two essential attributes
enabling professionals to understand the lived reality of
healthcare users. Encouraging current and future health
professionals to reflect on these attributes by using visual
participatory methods might stimulate them to respond
to users’ needs and participate actively and willingly in
reorientation.

STUDY AIMS

By adopting a CBPR approach, we actively engaged a
group of sixth-year medical school students to: (i) self-
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reflect on their practice as future health professionals, (ii)
communicate their views on what makes a user satisfied
with a healthcare service, and (iii) identify community
recommendations to actively improve the users’
experience. This paper examines whether photovoice
i) increased awareness of future health professionals
about users’ needs, expectations, and perceptions and ii)
enabled a process of critical reflection on role definition
and health services organisation.

Methods

STUDY CONTEXT

The study took place from November 2021 in the context
of a practice learning activity addressed to the sixth-year
medical students of the University of Cagliari, Italy. The
project was carried out in synchronous distance learning
using the Zoom Meeting platform. The activity consisted
of a mix of lessons, team-work, and comparison among
students, with the engagement of teachers and tutors.

PARTICIPANTS AND RECRUITMENT

All students in the sixth year of medicine (academic year
2021-2022) participated in the project, for a total of 172
contributors. Participants were divided into 16 teams
composed of 10 to 12 participants: 8 teams started their
photovoice activity in November 2021 and ended it in
February 2022; the other 8 started in March and ended
in May 2022.

PROCEDURES

In our study, we slightly modified the photovoice
methodology by Wang & Burris (1997) to adapt our
project to sixth-year medical students [16]. We also
adapted the methodology to the SARS-CoV 2 emergency
and the need for social distancing. We developed the
project online and tried to maximise the experience for
participants revealing one contribution at a time, slowly
unravelling each share as in a physical exposition. This
approach also helped us to elicit discussions among
participants.

PHASES OF THE PROJECT

e PHASE 1: each participant received by email a
photovoice pack containing a summary of the
study aims and photo-task. If needed, the research
team (ADL, AL, SMP, PC) was available to answer
questions about the project. The training (which lasted
two hours) focused on (i) an introduction about users’
satisfaction in health services and (ii) an overview
of photovoice. Participants were asked to produce
one photo combined with an accompanying caption,
responding to a pre-identified question (photo-task):
“What is, in your opinion, the main aspect/some of the
most important aspects affecting users’ satisfaction/
dissatisfaction in a healthcare facility?”.

e PHASE 2: participants took photographs over a
period of a week using their smartphones.
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* PHASE 3: photos and accompanying captions were
submitted by participants through the free Google
Forms service, and successively analysed by four
researchers (ADL, AL, SMP, PC). We examined
participants’ contributions following a pre-existent
analytical framework about users’ satisfaction in
healthcare facilities, which emerged from a pilot-
edition of this practice learning activity and based on
the review of the literature [24-26]. See Table I for: i)
details about performance areas, services, and related
specific issues raised by participants; ii) preliminary
distribution of the photovoice contributions to the
pre-identified themes.

* PHASE 4: participatory data analysis.

e PHASE 5: within four weeks, each team submitted
a report on their experience of taking part in the
photovoice project and a summary of the emerging
concepts discussed during the focus group discussions.

e PHASE 6: at the end of the activities, we held two
final online meetings (lasting 3 hours) using the world
café [27, 28] to create a cooperative and meaningful
dialogue on the key themes that emerged through the
photovoice. 168 out of 172 participants took part in the
world café, splitin two groups (81; 87 participants). We
tried to catalyse dynamic conversations about 1) staff,
2) instrumental and hotel services, 3) organisational
matters, 4) additional services, by creating four
virtual rooms. Each virtual room was occupied by
10-12 participants at a time for about 20 minutes.
The discussion was moderated by one researcher for
each room (ADL, AL, SMP, PC). At the end of the 20
minutes, we asked the participants to switch rooms,
and briefly recapped the main emerging points for the
new entering participants.

ETHICAL CONSIDERATIONS

The present study adopting a community-based
participatory research approach did not require ethics
committee approval as per direct consultation with the
institutional ethical committee of Cagliari University.
All participants were provided with detailed written and
oral information about the activities and expressed their
consent to participate by signing up through an online
registration system.

Photovoice presents some ethical considerations related
to the use of photographs such as individuals appearing
in the photographs. We followed ethics guidance by
Wang & Redwood-Jones (2001) and Evans-Agnew &
Rosemberg (2016) [20, 29]. Participants were left free
to take any object/person/place, ensuring to: i) ask for
written consent if people other than the participants
were portrayed; ii) anonymise sensitive information.
To promote authenticity, we guaranteed anonymity of
photos and accompanying captions. Each participant
was let free to unveil their authorship and comment on
the photo and caption.

DATA ANALYSIS

We adopted a thematic approach to the analysis, whereby
we identified themes and subthemes from the transcripts,
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drawing on techniques from thematic analysis [30-32].
Our analysis was informed by a predefined analytical
framework (refer to Supplemental Materials 1 and 2).
This included the definition of areas and themes of
Citizen Satisfaction related to health services provided
by the Monserrato teaching hospital — AOU Cagliari
(e.g., medical service; organisational aspects, efc.) and
was informed by earlier work by [24-26]. Further details
about how the initial framework was developed are
presented in Supplemental Materials 1 and 2.

Our analysis focused on aspects contributing to users’
satisfaction. One of the researchers (AL) collected
all the photovoice data (n = 172 photos; n = 16 focus
groups), anonymized it and organised it in a.pptx file.
Transcripts of the focus groups were reviewed one-
by-one, individually by each of the four researchers
(ADL, AL, SMP, PC), and provisional attributions to
themes were applied based on the topic (e.g., medical
service). Based on our initial analytical framework, we
sorted participants’ photos and accompanying captions
(identified in PHASE 4) into four main themes: staff,
instrumental and hotel services, organisational matters,
and additional services.

Each photo was analysed in relation to the meaning
that the participant attached to it through the sentence
matched [35]. To ensure we captured the intentions of
participants in the data analysis accurately, we discussed
the emerging themes and sub-themes with each team
during focus group discussions (Supplemental Materials
Tables I and II), and made changes accordingly (e.g.,
we clarified some aspects about user satisfaction).
Subsequently, the research team (ADL, AL, SMP,
PC) discussed together the final set of sub-themes and
themes, to ensure agreement among team members.

Results

One hundred and seventy-two students aged between 23
and 35 participated in this study (demographics are in
Tab. I) and discussed a total of 172 photos.

In this section we present selected findings on three of
the four main themes discussed (staff, instrumental and
hotel services, organisational matters, and additional
services; see Supplemental Materials 2). The captions
accompanying each picture were translated from Italian
to English by the researchers involved in the activity,
guaranteeing respect of the original meaning.

STAFF

Through the photographs, participants identified a
shared thought about empathy and human relationships
in healthcare services. The relationship between users
and professionals is based on mutual respect, trust, and
understanding. In the opinion of participants, making
users and patients feel understood and treated as
individuals in their entirety seems to be a fundamental
piece of users’ satisfaction puzzle.

An example is shown in Figure 1, a creative contribution
where the participant made a step further elaborating on

Tab. I. Details of participants taking part in the photovoice study.

N. participants 172

Age
Mean 25.5
Median 25.0
Minimum 23
Maximum 35
Gender N. %
F 101 58.7%
M 71 41.3%
Education Level N. %
High School Diploma 152 88.4%
Graduate/Post-Graduate 20 11.2%

the photo taken to stress the concept: people in a waiting
room are depicted as numbers with legs.

“What makes a user satisfied is mostly the feeling of
being treated and managed as a person and not as a
number.” (Participant 159, F, age 26; see Fig. 1).
Healthcare services are often forced to find a middle
ground between offering a continuous and fast service
and the essential need of people to be approached
in a human and sympathetic manner. An empathetic
approach is essential and may be taken for granted,
however most participants felt the need to point it out as
a critical juncture.

INSTRUMENTAL AND HOTEL SERVICES

Photographic representation is particularly suited to
provide details and context on participants’ perceptions
of the accessibilities and environments of the healthcare
facilities. The images show views and corners taken by
participants, evoking spontaneous reactions to colours,
shapes, and signs. An example is shown in Figure 2,
which depicts a long grey corridor between two rows of
windows that ends in a dark space.

“Get lost in the dark: the user who accesses a hospital
does not always find the location of the visit due to a
lack of linear and precise indications.” (Participant 34, F,
age 24; see Fig. 2).

The snapshot could be interpreted as a mix between a sense
of physical disorientation, which can occur in any new
place without clear indications, and bewilderment linked
to health concerns. Signs that make clear where we are and
how to reach our target (waiting rooms, consulting rooms,
surgery rooms, wards, laboratories efc.) are essential to
improve the user’s overall experience and decrease the
sense of abandonment. The user/patient should be guided
and supported during the time spent in the healthcare
facility to value their time and independence, by giving
them a better and more inclusive service, and addressing
their need to feel secure and oriented.

ADDITIONAL SERVICES

During the project, participants reported a multitude
of views about the importance, feasibility, and
appropriateness of providing additional services. These
services comprehend all those amenities designed to meet
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Fig. 1. Example of what is perceived as unsatisfying about human relationships in healthcare services (Participant 159, F, age 26).

personal needs. User’s needs may depend on physical,
social, religious, ideological, ethical, and personal
reasons, as well as on age and gender. In this category we
comprehend tangible goods and services (meals, space
to profess faith, suitable environments for kids/elders,
etc.) and intangible services. Intangible services depend
on organisational imprint and professionals’ approach
to users’ needs, which in turn is strongly influenced by
other inviolable services: instruction and training.

Most participants agreed that healthcare organisations
should meet individuals’ needs where possible and
promote discussions and initiatives about creating
dedicated services. They also pointed out that
professionals should be the first allies to patients/
users and show an open and caring approach to their
needs. The discussions about additional services were
perceived as authentic self-reflection moments in
which each participant abandoned the static role of
professionals and embraced users’ condition as human
beings, reflecting on what makes us who we are and how
we could improve users/patients’ experience. Several
suggestions emerged: barbering service and additional
hygiene services on request, library service, safe social
spaces dedicated to patients and visitors, improvement
of privacy in multiple rooms, services dedicated to
families and kids, and others.

An example of what was considered a successful
additional service during the SARS-CoV-2 pandemic is
depicted in Figure 3.

“The big step forward that hospitals are making during
the pandemic: put in safety a hug like this” (Participant
92, M, age 25; see Fig. 3).
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Figure 3 shows a parent holding their newborn son.
Usually, this is not considered an additional service.
However, during the SARS-CoV-2 pandemic, several
essential services, usually taken for granted, were
abolished in the name of security. Sometimes, even if
it seemed possible to guarantee these services, through
testing and the use of protective equipment, the lack
of personnel, scarce resources, and overworked staff
prevented it.

IMPACT OF PHOTOVOICE METHODS ON FUTURE
PROFESSIONALS’ AWARENESS

The process of photo-production offered participants an

opportunity for critical thinking about several aspects of

healthcare, spurring the students to observe healthcare
from a different point of view: the one of the user. Most
participants stated that photovoice engaged them in

a new way, completely different from the traditional

learning they were used to.

The following quotes are extracted from participants'

final reports:

* “We had the opportunity to learn a new, powerful,
immediate, and effective communication strategy.
The power and effectiveness of communication
result from an initial curiosity: associating a photo
with an idea summed up in a few words captures the
observer’s gaze and attention immediately, leaving
open the possibility of analysis and alternative
interpretations of the concept itself. We appreciated
the chosen modalities for the project, configuring a
new and interactive experience.” (Team 3).

* “During Photovoice, it was possible to notice how
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Fig. 2. Example of a perceived lack of accessibility in healthcare
facilities (Participant 34, F, age 24).

sometimes notably conflicting messages could arise
from a single image. Only the addition of the caption,
in most cases, clarified the author’s intention.”
(Team 2).

* “Personal experiences and character inclinations
sometimes lead to highly different opinions and
points of view in the face of the same situations.”
(Team 5).

* “The photovoice offered moments of reflection,
discussion, and comparison. A common thought
emerged on the importance of a doctor-patient
relationship based on trust, understanding, empathy,
and mutual respect.” (Team 4).

* “Overall, the photovoice project was very interesting
and provided much food for thought, especially about
the elements that strongly affect the satisfaction
and dissatisfaction of users who access the services
guaranteed by the National Health Service.”
(Team 7).

Discussion

Over the last decades, the necessity of integrating
health promotion in professionals’ identities and values
has become increasingly urgent [2, 3, 12, 35-37]. This
study demonstrates the value of using photovoice to

Fig. 3. Example of additional services perceived as satisfactory
(Participant 92, M, age 25).

reach medical students while still training to integrate
health promotion into their professional identities. The
photovoice process, teamwork, and discussions opened
a breach into traditional thinking about aspects of
healthcare services often taken for granted or overlooked.
By adopting a CBPR approach, the sixth-year medical
school students were actively engaged to self-reflect and
identify critical points and community recommendations
about users’ satisfaction. Through the choice of the
subject to represent and the active generation of the
image, participants gradually became interpreters of
the topic, by stimulating a discussion that promoted
respect and social inclusion, community action, and
perhaps, in the future, informed advocacy. In this study,
participants’ reflections revolved more around how
services are delivered than the actual service provided.
The students showed their empathic human side and
made efforts to propose smart and inclusive solutions to
improve users’ overall experience. These solutions often
implied a change in the behaviour of professionals (their
future selves) towards patients and simple and low-cost
improvements of organisational practices.

The photovoice data and participants’ final
considerations on the visual participatory approach
demonstrated the ways through which this project
managed to raise future health professionals’ awareness
of users’ needs, expectations, and perceptions, enabling
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a critical reflection on role definition and health services
organisation.

As proposed in the present study, future interventions
should consider low-cost strategies to boost health
promotion reorientation of healthcare. Mixing advanced
education with CBPR activities effectively stimulates
critical reflection “from within” and familiarises
students with theoretical health promotion values and,
above all, practical goals, and applications. Moreover,
these findings support the use of photovoice as a valuable
method for a genuine participation of medical school
students. Although our study has shown some promising
results regarding the use of photovoice as a method to
explore medical students’ awareness of users’ needs and
elicit critical reflection for reorienting health services,
further research is needed to assess the long-term effects
the photovoice experience has on participants and their
professional identities, as well as of advantages and
limitations of the process.

An intrinsic limitation of photovoice is linked to
participants’ personal judgement. Namely, what they
choose to photograph or not for various internal and
external reasons (e.g., embarrassment, desire to please
the researchers, time constraint and many others) [17]. A
key strength of our study is represented by the creation
of an informal safe space for self-expression. We would
empirically define our study participants as highly
sensitive to judgement and distressed by the idea of
‘being wrong’. In this study, we tried to create a safe space
for self-expression, and we guaranteed the anonymity
of the material shared and the absence of judgement.
Surprisingly, most participants spontaneously explained
their photographs to the group, confirming that creating
a safe atmosphere may enhance authenticity and
participation of all individuals of a group.

Due to the SARS-CoV-2 emergency and the need for
social distancing, we had to adapt the methodology and
conduct the study online. To maximise the experience
for participants we showed one contribution at a time,
as in a physical exposition. This approach helped us to
elicit spontaneous discussions between participants and
demonstrated photovoice flexibility. We were, in fact,
able to carry on the project online, despite the pandemic,
offering the participants an opportunity for informal
gathering and obtaining positive results. Despite
photovoice being a versatile method, the activities
suffered from limitations linked to online meetings,
such as less face-to-face contact; technical difficulties;
“bystander effect” applied to meetings: individuals are
less likely to contribute when surrounded by others due
to diffusion responsibility and wait for someone else to
engage first.

conclusions

This study highlighted the opportunities in using
photovoice to bring medical students closer to a conscious
change toward the reorientation of health services.
Photovoice revealed to be a valuable method for medical
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students’ genuine participation and critical reflection
stimulation. Using photovoice with students is a low-
cost strategy that has the potential to produce medical
doctors responsive to users’ needs and effectively boost
health promotion reorientation of healthcare.
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Supplemental Materials

I. DEVELOPMENT OF THE ANALYTICAL FRAMEWORK

When evaluating Citizen Satisfaction, the user’s overall experience should be decomposed into areas and aspects
that can be specifically attributed to offered services. As for Fishbein’s attitude model [1] this approach allows a
more accurate analysis of single components of the service experienced, allowing to identify the sectors in which
to invest to raise the overall level of Citizen Satisfaction. Following the process proposed by Raimondi [2], we
constructed a Tree of Satisfaction (see Supplemental Materials 2) through the progressive breakdown of the service
into performance areas, services, and user problems. Having detailed analytical information is necessary to focus on
the aspects to be modified and to calibrate interventions aimed at solving individual problems. To detect the issues
occupying the distal branches of the Tree we should take advantage of all the interaction opportunities between the
user and the service provision, as well as of the opinion of staff and experts in the specific sector. Once perfected, the
Tree constitutes a rather complete map of the elements users consider to evaluate the specific healthcare service and,
therefore, a precious guide for interpreting the results of community-based participatory research tools and surveys.

Following the Problem Detection System (PDS), we tried to quantify the importance attributed by users to the various
critical aspects of the service and to determine to what extent the solution to a specific problem can influence satisfaction.
The first phase, Problem Generation, was divided into three consecutive moments: photo voice, brainstorming, and
world café. It involved a sample of professionals from the master’s degree courses of Health Professions with various
previous work experience, aiming to determine and break down the elements contributing to Monserrato teaching
hospital — AOU Cagliari users’ satisfaction. As a further element of confirmation that could support the gathered
information, we collected the points of view of the medical and nursing staff through short interviews. A total of 15
interviews were carried out, (5 with members of the permanent medical staff, 8 with residents, and 2 with members of
the permanent nursing staff). The analysis of the opinions collected led to a substantial confirmation of the elements
previously emerged. At the end of the preliminary phase, during Problem List Building, we grouped the categories
that emerged into five performance areas: service provided; staff; instrumental and hotel services; organizational
matters and additional services. These areas have been divided into core and peripherals performance, as expressed
by Serpelloni [3], to create a Satisfaction Tree culminating in the twelve original categories (see Supplemental
Materials 2).

2. TREE OF SATISFACTION AND LIST OF THEMES AND SUB-THEMES

Supplemental Materials 2 Fig. 1. Initial analytical framework. ‘Tree of Satisfaction’: areas divided by core and peripherals, themes, and

sub-themes.
Core Ser\{ice 4' Quality of care | | Politeness and courtesy
I:: Provided |

Availability and attention |
| Kindness and Professionalism | | Empathy, ahilityto reassure |
- | Staff | | Privacy and Dignity | | Sesitive data protection |
| Information and Clarification | | Discretion, Intimacy |

i i B Cleanliness
Satisfaction Hotel Services | - | |
Instrumental | Toilet number and adequacy |

Equipment and Maintenance |

and hotel | Meals qualityand quantity |

services Technology and Innovation | -
| Peace and quiet |

| Peripherals |

Privacy of spaces
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| Waiting Lists | -
_ _ | Hospital Organization | — | Accesibility |
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. N . | Internal signage |
matters | Waiting time for Visits |
| Contact with the outside |
| Waiting time for Booking /Payment | —
jl Food preferences/necessities |
Additional | Attention to patient/family needs | | Time preferences/necessities
Services | Approach to the territory | | Religious services/necessities

| External services |
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Supplemental Materials 2 Tab. I. Peripheral aspects of satisfaction in healthcare services: first layer of detail of areas and themes discussed
by participants during focus group discussions (refer to Phase 5 of Procedures).

Areas Themes
Staff

Kindness and Professionalism
Privacy and Dignity

Information and explanation

Hotel services

Equipment and maintenance
Technology and innovation

Waiting lists

Waiting time for visits

Waiting time for booking/payment
Hospital organization

Attention to patients/family members
Approach to the territory

Instrumental and Hotel services

Organizational matters

Additional Services

. N L N LN
N IR LS EN RS A LY

Supplemental Materials Tab. II. Peripheral aspects of satisfaction in healthcare services: second layer of detail of themes and sub-themes

discussed by participants during focus group discussions (refer to Phase 5 of Procedures).

Themes Sub-themes
1 Kindness and Professionalism Politeness and courtesy

Availability and attention

Empathy, ability to reassure

2 Privacy and Dignity Sensitive data protection
Discretion, Intimacy
4 Hotel Services Cleanliness

Toilets number and adequacy
Meals’ quality and quantity
Peace and quiet

Privacy of spaces

10 Hospital Organization Accessibility

Internal signage

Contact with the outside

11 Attention to patient/family needs Food preferences/necessities
Time preferences/necessities
Religious services/necessities
External services

Wi-Fi and recreation
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Introduction. Body Dysmorphic Disorder (BDD) is a psychologi-
cal illness characterized by persistent and intrusive preoccupa-
tion with an imagined or slight defect in appearance. This study
aimed to determine the prevalence of BDD and investigate its
association with mental health status (depression and anxiety),
religiosity, eating disorder risk, and self-esteem among Lebanese
University students.

Methods. A cross-sectional study was conducted in March 2020,
involving students from the Lebanese University. Data were col-
lected using the dysmorphic concern questionnaire (DCQ), Rosen-
berg self-esteem scale (RSE), religiosity scale, patient health
questionnaire (PHQ-9), generalized anxiety disorder assessment
(GAD-7), Eating Attitude test-26 scale (EAT-26).

Results. A rotal of 6,448 participants were enrolled in our study.
The overall prevalence of BDD among university students was
(6.4%).0ur results showed that Lebanese students with BDD were

Introduction

Body Dysmorphic Disorder (BDD) is a significant
psychological illness affecting approximately 3%
of the general population in Western countries [1].
It is noteworthy that BDD is relatively common in
adolescents, affecting both males and females [2]. This
disorder is characterized by a persistent and intrusive
preoccupation with an imagined imperfection or slight
defect in one’s physical appearance [3].

BDD victims frequently complain about facial or head
features, this preoccupation can extend to anybody
area or even encompass the entire body [4]. As a result,
individuals suffering from BDD often experience
clinically significant distress and impairment in social
functioning [5]. Moreover, BDD is associated with
an elevated risk of psychiatric hospitalization and
suicide attempts [6]. The treatment of BDD poses
considerable challenges due to the complexity of the
disorder, necessitating a combination of cognitive-
behavioral therapy, corrective surgery, and antidepressant
medication [7, 8].Despite being recognized for centuries,

https://doi.org/10.15167/2421-4248/jpmh2023.64.4.3050 E481

more likely to have anxiety ORadj 1.3 (95% CI: 1.2-1.7) p-value
0.001, depression ORadj 1.2 (95% CI: 1.15-1.5) p-value 0.007,
and eating disorder (Bulimia & Food preoccupation ORadj 1.06
(95% CI: 1.03-1.2) p-value 0.0, and oral control ORadj 1.09
(95% CI: 1.05-1.1) p-value < 0.001) compared to those with no
BDD. We also found that students with BDD had Lower Self-
esteem ORadj 0.88 (95% CI: 0.78-0.9) p-value < 0.001), and less
likely to be religious ORadj 0.88 (95% CI: 0.82-0.9) p-value 0.02)
compared to those with no BDD.

Conclusions. This pioneering study sheds light on the prevalence
of BDD among Lebanese university students and its associated
factors. Our findings underscore the importance of early detec-
tion of BDD during adolescence and young adulthood, necessi-
tating timely psychological intervention to prevent chronicity and

complications.

the term “BDD” has been relatively recent in the diagnostic
lexicon. Initially categorized as a somatoform disorder, it
was later described as dysmorphophobia in the Diagnostic
and Statistical Manual of Mental Disorder, 3rd edition
(DSM-III), and eventually classified as BDD in DSM-
IV [9]. In the current DSM-V, BDD is classified under
Obsessive-Compulsive and Related Disorders [10, 11].
Disturbingly, nearly 80% of BDD patients have reported
lifetime suicidal ideation, and approximately 24% to 28%
have attempted [12]. The suicide completion rate among
BDD patients is alarmingly high at 0.3%, surpassing
the rates observed in most other mental illnesses [13].
Additionally, a United States study indicated that 40% of
plastic surgeons reported receiving threats, either physical
or legal, from dissatisfied patients with [14]. BDD has
been reported in numerous countries worldwide. Studies
in western societies have shown a higher prevalence
of BDD among university students (5.3%) compared
to the general population (1.8%) [15]. Similarly, a
recent study in The Kingdom of Saudi Arabia found a
prevalence of 4.4% among female medical students in
2016 [16]. While BDD remains a significant concern
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among university students in developed countries [17],
there is limited research on this matter in the Middle
East region. University students are exposed to many
new environmental and lifestyle changes coupled with
heightened concern for their appearance, which might
increase their risk of BDD [15]. To date, no studies have
been conducted to determine the prevalence of BDD
among university students in Lebanon. Consequently,
our study aims to address this gap by investigating the
prevalence of BDD among Lebanese university students
and assessing its association with various risk factors and
its impact on mental health (anxiety, depression, eating
disorders), religiosity, and self-esteem in their daily lives.

Methods

STUDY DESIGN AND POPULATION

A cross-sectional study was conducted among university
students at the Lebanese University in March 2020. It
includes Lebanese students from 16 faculties (Faculty
of Letters and Human Sciences, Faculty of Law
and Political and Administrative Sciences, Faculty
of Sciences, Faculty of Fine Arts and Architecture,
Faculty of Pedagogy, Faculty of Information, Faculty
of Economics and Business Administration, Faculty of
Engineering, Faculty of Agronomy, Faculty of Public
Health, Faculty of Medical Sciences, Faculty of Dental
Medicine, Faculty of Pharmacy, Faculty of Tourism and
Hospitality Management, and Faculty of Technology).
The study enrolled all eligible Bachelor, Masters, and
Ph.D. students registered at the Lebanese University
for the academic year 2019-2020, resulting in a total of
6,504 participants. Data collection was carried out using
an online questionnaire distributed through social media
platforms, primarily “WhatsApp,” utilizing a snowball
sampling technique. The questionnaire was designed
using a Google form.

ETHICAL CONSIDERATION

Ethical approval was obtained by the scientific
research committee of the Neuroscience Research
Center, Faculty of Medical Sciences at the Lebanese
University. Participants will answer a yes—no question
to confirm their willingness to participate voluntarily.
All the necessary measures to safeguard participants’
anonymity and confidentiality of information were
respected. Written informed consent was obtained from
all the participants. The methods were performed in
accordance with the declaration of Helsinki.

SAMPLE SIZE

The sample size was calculated using the online
Raosoft sample size calculator designed specifically
for population surveys. Assuming 80,000 students are
registered in the Lebanese University, the required
calculated sample size was 383 with a confidence level
of 95% and a 5% margin of error. A total number of
6504 students were recruited in the present study.

QUESTIONNAIRE AND INSTRUMENTS

The data were collected using an online survey to cover
all the branches of faculties in all governates. A self-
administered questionnaire was created in Arabic after
a thorough search in the literature and sent online to the
students to cover all the branches of the faculties at the
Lebanese University.

1. Socio-demographic characteristics included age,
gender, faculty, level of education, place of residence
(Beirut, Mount Lebanon, North, South, and Beqaa),
marital status (single, married, divorced, or widowed).
Information about health behaviors included questions
about cigarette and waterpipe smoking, alcohol
consumption, physical activity, and its duration on a
weekly basis.

2. Dysmorphic Concern Questionnaire (DCQ) is a
7-item self-report scale where the respondents
rate their concern about their physical appearance
relative to others on a 4-point scale. This score is a
brief, sensitive, and specific screening instrument
for BDD, which has a reliable cutoff of “9” [18].
The participants were categorized into “no BDD”
and “with BDD” based on DCQ score, < 9 and > 9
respectively.

3. The Arabic Rosenberg self-esteem (RES) scale is
used to assess the self-esteem of the student [19]. Itis
a 10-item self-report scale that measures self-esteem
by assessing positive and negative feelings about the
self. This score ranges from 0 to 30 by which the
numbers less than 15 indicate low self-esteem [20].

4. The Arabic religiosity scale is a 5-item self-report
questions that have a measure of religious belief,
practice, and importance in the daily life of adult
psychiatric patients (including times of difficulties)
and it has an acceptable and reliable validity [21].

5. The Arabic Patient health questionnaire (PHQ-9) is
a brief self-report measure of 9 items, employed to
assess and grade depression severity over the past
2 weeks. Responses ranged from 0 to 3 (0 = not at
all, 1 = several days, 2 = more than half the days,
3 = nearly every day). Total scores, obtained by
summing the responses to each item, range from 0
to 27 [22].

6. The Arabic Generalized anxiety disorder assessment
(GAD-7) is widely used as a self-reporting scale to
assess the symptoms of anxiety. It consists of 7 items
that measure anxiety over the past 2 weeks. Items
are rated on a 4-point Likert-type scale (0 = not at
all, 1 = several days, 2 = more than half the days,
3 =nearly every day). The GAD-7 score is calculated
by summing up the seven items with higher scores
indicating a greater risk of anxiety [22].

7. The Arabic Eating Attitude test-26 (EAT-26) scale is
s a 26-item self-report known for its high sensitivity,
reliability, and validity in the Arabic population
and usefulness for screening large populations. It
measures eating disorder risk based on attitudes,
feeling and behaviors related to eating. In addition,
two EAT-26 subscales (Preoccupation scale and oral
control scales) were used in this study [23].



The permission to use the previously mentioned scales
was received from the original authors via emails.
The preliminary final version of the questionnaire was
administered to a sample of 20 eligible students. The aim
was to check the clarity, coherence, and intelligibility
of the questions with the average time needed for the
participants to complete it. The data from the pilot study
was removed from the final analysis.

DATA COLLECTION

The data was collected using an online survey. An arabic
questionnaire was created and designed by the authors
after a thorough search in the literature and a link was
sent to the participants including a brief introduction on
the background, the aim of the study, voluntary nature
of participation, declarations of confidentiality and
anonymity, and instructions for filling in the questionnaire.

STATISTICAL ANALYSIS
Statistical analysis was carried out using the statistical
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software SPSS (Statistical Package for Social Sciences),
version 23.0. Descriptive statistics were reported using
means and standard deviations (SD) for continuous
variables and frequency with percentages for categorical
variables. Multivariate logistic regression was used to
identify factors associated with BDD as a dependent
variable. The variables in bivariate analysis with
p-value < 0.2 were entered into multivariable logistic
regression. Adjusted odds ratio and their 95% confidence
intervals were reported. The statistical significance level
was set at p-value < 0.05 (two-sided).

Results

CHARACTERISTICS OF THE STUDY SAMPLE

The baseline characteristics of the entire study sample
by DCQ score were described in Table 1. The total
number of students was 6448 of which 414 (6.4%) were
diagnosed with BDD. The overall mean age of the study
sample was 20.85 (SD = 3.81) years old, 78.2% were

Tab. I. Baseline characteristics of the participants with and without BDD among Lebanese University students.

All students No BDD With BDD

Characteristics n = 6448 N = 6034 (93.6) n= 414 (6.4) p-value
n (%) n (%) N (%)

Age (mean + SD) 20.85 + 3.81 20.83 +3.84 21.07 £ 3.29 0.2
BMI (mean + SD)t* 23.06 + 4.07 22.99 + 3.98 2398 £+ 5.11 < 0.001*
Gender
Male 1405 (21.8) 1324 (21.9) 81 (19.6) 0.25
Female 5043 (78.2) 4710 (78.1) 333(80.4)
Marital status
Single 5507 (85.4) 5134 (85.1) 373(90.1)
Married 888 (13.8) 850 (14.1) 381(9.2) 0.02*
Othert 53 (0.8 50 (0.8) 3(0.7)
Place of residence
Beirut 317 (4.9) 291 (4.8) 26 (6.3)
North Lebanon 2576 (40) 2421 (40.1) 155 (37.4)
South Lebanon 2060 (31.9) 1938 (32.1) 122 (29.5) 0.03*
Begaa 440 (6.8) 417 (6.9) 23 (5.6)
Mount Lebanon 1055 (16.4) 967 (16) 88 (21.3)
University level
15t year 2454 (38.1) 2321 (38.5) 133 (32.1)
27 year 1526 (23.7) 1434 (23.8) 92 (22.2)
3rd year 1284 (19.9) 1195 (19.8) 89 (21.5) 0.005*
4t year 751 (11.6) 695 (11.5) 56 (13.5) '
5t year 296 (4.6) 267 (4.4) 29 (7)
> 5t year 137 (2.1) 122 (2) 15 (3.6)
Cigarette smoking
Non-smoker 6076 (94.2) 5690 (94.3) 386 (93.2) 03
Current smoker 372 (5.8) 344 (5.7) 28 (6.8) '
Waterpipe smoking
Non-smoker 5158 (80) 4819 (79.9) 339(81.9) 03
Current smoker 1290 (20) 1215 (20.1) 75 (18.1)
Physical activity
Absent 3556 (55.1) 3298 (54.7) 258 (62.3) 0.002*
Present 2892 (44.9) 2736 (45.3) 156 (37.7)
Drinking alcohol
No 5820 (90.3) 5466 (90.6) 354 (85.5) 0.001*
Yes 628(9.7) 568 (9.4) 60 (14.5)

*Divorced or widowed. ™t Mean =+ Standard deviation. * p-value < 0.05 is considered significant.
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Tab. Il. Bivariate analysis of BDD among Lebanese University students.

All students No BDD With BDD
Scales n= 6448 n= 6034 (93.6) n= 414 (6.4) p-value
(mean = SD)* (mean = SD)'* (mean = SD)*
RSE 19.97 = 4.79 2031+ 455 14.94 + 5.9 <0001
Religiosity 10.05 +2.78 1011 = 2.73 8.90 3.3 <0001
GAD-7 8.95+516 8.63 « 4.99 13.65 = 5.41 <0001
PHQ-9 9.03+575 862 = 5.48 14.94 + 6.28 <0001
EAT-26 6111 = 23.80 61.98 = 23.36 4836 + 26.43 <0001
Efe"g;'fui:ggg 2,52 +2.19 2.46 +2.14 3.50+2.74 <0.001*
Oral control 310+346 2.92+329 576+ 456 <0001

* Mean + Standard deviation. * p-value < 0.05 is considered significant.

RSE: Rosenberg self-esteem scale; GAD-7: Generalized Anxiety Disorder-7; PHQ-9: Patient Health Questionnaire-9, EAT-26: Eating Attitude test-26 scale.

female and the majority of the participants were single
(85.4%). The association between BDD and students’
characteristics showed that the score was significantly
associated with BMI, material status, place of residency,
university level, physical activity and, drinking alcohol
with p-value < 0.001, 0.02,0.03,0.005,0.002 and 0.001
respectively. Our results also showed that age, gender,
and smoking were not statistically associated with BDD
(p-value 0.2, 0.25 and 0.3 respectively).

Bivariate analysis of the association of BDD and RES,
religiosity, GAD-7, PHQ-9, EAT-26

Bivariate analysis showed high significant association
between BDD and all the scales with a p-value < 0.001
(Tab. II). Participants with BDD showed higher scores
of GAD-7 (13.65 = 5.41), PHQ-9 (14.94 + 6.28),
Preoccupation scale (3.50 + 2.74), and Oral control scale
(5.76 £ 4.56) but lower scores of RES (14.94 + 5.39),
Religiosity (8.90 + 3.32), and EAT-26 (48.36 + 26.43)
compared to the participants with no-BDD.

MULTIVARIATE LOGISTIC REGRESSION

The associations between BDD and the scales were
also assessed by multivariate logistic regression after
controlling the socio-demographic characteristics (age,
gender, smoking, place of residence, level of education,
gender, cigarette smoking status, physical activity, and
alcohol consumption in the total sample (Tab. III).
Our results showed that Lebanese students with Body
dysmorphic Disorder were more likely to have anxiety
ORadj 1.3 (95% CI: 1.2-1.7) p-value 0.001, depression

Tab. lll. Adjusted odds ratio with their 95% confidence intervals from
multivariate logistic regression of BDD for the study sample.

Scale ORadj | 95%Cl | p-value
RSE 088 | 078-09 | <0.001*
Religiosity 082 | 08209 | 002*
GAD-7 13 | 12417 | 0001*
PHQ-9 12 | 14515 | 0007*
Efe"gnc'guiai?;? 106 | 10312 | 001"
Oral Control 1.09 1.05-11 | <0.001*

95% Cl: 95% Confidence Interval, ORadj: adjusted odds ratio; RSE Rosen-
berg self-esteem scale; GAD-7: Generalized Anxiety Disorder-7; PHQ-9:
Patient Health Questionnaire-9. * p-value < 0.05 is considered significant.

ORadj 1.2 (95% C:1.15-1.5) p-value 0.007, and eating
disorder (Bulimia & Food preoccupation ORadj 1.06
(95% CI: 1.03-1.2) p-value 0.0, and oral control ORadj
1.09 (95% CI: 1.05-1.1) p-value < 0.001, compared to
those with no BDD. We also found that students with
BDD had Lower Self-esteem ORadj 0.88 (95% CI:
0.78-0.9) p-value < 0.001, and less likely to be religious
ORadj 0.88 (95% CI: 0.82-0.9) p-value 0.02, compared
to those with no BDD.

Discussion

To our knowledge, this is the first epidemiological cross-
sectional study on a large sample of Lebanese University
students to assess the prevalence of BDD and to evaluate
its association with different factors including self-
esteem, religiosity, anxiety, depression, and eating
disorders.

Our study showed that the prevalence of BDD among
Lebanese University students was 6.4% of the collected
sample which was somehow close to several results
of studies reporting the prevalence of BDD among
college students. The prevalence of BDD among
various students’ populations ranges from 2.3% in
Australia [24], to 4.4% in Saudi Arab [16], 4.5% in
Iran [25], 4.8% in Turkey [26], 4.9% in China [27], 5.1%
in South Africa [28], 5.3% in Germany [15], and 5.8% in
Pakistan [29]. Our result is most likely to be consistent
with the result of other studies. This could be due to the
similar mean of age (~20). Also, younger generations
are usually more concerned about their look than elders.
In addition, the impact of social media significantly
affects opinions about body appearance and personality.
Moreover, university students are exposed to many new
environmental and habitual changes where appearances
play an important role in the academic fields.

In terms of gender distribution of BDD, 80.4% of
students with BDD were females which was nearly
similar to these studies reporting a consistently higher
prevalence among female students than male [15, 16, 24,
25, 28, 29]. The high prevalence of BDD among females
could be explained by the fact that females in the early
twenties are more concerned about their body image
than males. Moreover, it is likely due in part to cultural
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expectation, societal standards, and body changes during
menarche.

This study showed a significant association between
BDD and self-esteem by which a moderate negative
relationship was found between BDD and self-esteem.
This is in line with previous findings suggesting that
BDD is accompanied by low self-esteem [5, 15, 30-32].
Thus, BDD is not only limited to appearance but may
also extend to other domains of the self and personality.
This negative association between BDD and self-esteem
might be partly explained by the depression status where
people with BDD often suffer from depression which is
in turn associated with low self-esteem [32]. However,
it is unclear whether low self-esteem predisposes one
to BDD or is a consequence of BDD; but a negative
correlation is present.

The results of our study also indicated an association
between BDD and religiosity. Poor religious believes
and/or practices were significantly linked to BDD taking
into consideration that religious obsessions are common
and predominant in Middle Eastern countries including
Lebanon. Even though we could not find any research
focusing on the relation between BDD and religious
behavior, religious devotion has been reported as a risk
factor for mental illness such as anxiety disorders [33]
and depression [34, 35]. Yet, highly religious people tend
to have higher self-esteem [36], this could explain the
positive relationship between BDD and poor religious
practices.

Regarding depression and anxiety, higher depression
and anxiety scores were found to be linked to BDD.
In our study, those who were diagnosed with BDD
obtained significantly higher scores on the GAD-7 and
PHQ-9 compared to those who were not diagnosed with
BDD. Also, a positive association was found between
BDD and anxiety and depression. This survey was in
agreement with previous studies reporting a positive
association between BDD on one hand and depression
and anxiety on the other hand [15, 37-40]. A possible
explanation for this association could be related to
bodily concerns by which BDD individuals are usually
dissatisfied with their appearance and often concerned
about being negatively judged.

Regarding eating disorders, our study suggested
an association between eating disorders and BDD
considering two subscales of the EAT-26 (Bulimia &
Food Preoccupation and oral control scales) which
showed a slight positive correlative association.
Our results are consistent with previous studies that
revealed a link between BDD and eating disorders [5,
25, 41, 42]. The environmental factors should be taken
into consideration by which some BDD subjects may
experience awkward criticisms compared to others
or even a slight defect is often emphasized by others.
Hence, BDD patients usually experience low-calorie
or unsuitable diets in order to improve their physical
appearance.

Due to the underrecognized nature of this disorder and
its substantial impact on an individual’s quality of life,
our research findings underscore the critical importance
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of raising public awareness and promoting psychological
precautions. In light of this, the development of targeted
social media campaigns for young adults should be
approached with careful consideration of image-related
content to avoid exacerbating Body Dysmorphic Disorder
(BDD) symptoms. These associations, as highlighted
in our study, can serve as valuable resources for health
education professionals, parents, and communities,
guiding them in their efforts to implement preventive
measures and curb the chronicity of this distressing
disorder.

The implications of our study’s findings are particularly
significant for professionals working in counseling
and psychology, especially in educational settings. As
part of their practice, these professionals may benefit
from incorporating assessments for students who have
experienced bullying, as such individuals may be more
susceptible to other forms of violence, suicidality, and
various health risk behaviors and conditions. Proactive
measures aimed at preventing and addressing body
shaming should be integrated into their strategies to
foster a healthier and more supportive environment for
those affected by BDD.

Our study has many strengths. To our knowledge, this is
the first study investigating the prevalence of BDD and
its associated factors (self-esteem, religiosity, anxiety,
depression and eating disorders) among Lebanese
University students. A comprehensive battery of well-
validated with high-reliability measures and a large
sample size enabled robust data analysis. Moreover, our
results are highly consistent with the findings of other
studies. However, we were aware that our research may
have several limitations. First, the cross-sectional nature
of the study can only demonstrate association and not a
cause-effect relationship. Second, the representativeness
of the total population of the Lebanese University
students might be affected, our sample was not based
on a random selection, and it is only from the Lebanese
University, which is a public university in Lebanon, the
findings did not reflect the whole picture of all students
enrolled in private and public universities in Lebanon.
Finally, the reliance on self-reported information may
subject the study to response bias which could eventually
underestimate the associations our study has shown.
Despite the limitations identified, we believe that the
study addresses a major health problem that challenges
university students in Lebanon.

conclusions

This pioneering study in Lebanon sheds light on
the prevalence of BDD among Lebanese university
students and its associated factors. BDD was found to
be significantly linked to elevated levels of depression,
anxiety, and eating disorders, along with lower levels of
self-esteem and religiosity. These findings underscore
the importance of early detection of BDD during
adolescence and young adulthood, necessitating timely
psychological intervention to prevent chronicity and
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complications. Moreover, promoting widespread
awareness through various social media and public
platforms is essential to address this psychological issue
effectively.
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summary

Background. Appropriate adherence to hand hygiene (HH) prac-
tices by health care workers (HCWs) reduces the transmission of
pathogens and subsequently the incidence of hospital acquired
infections (HAls), in health care settings. Strict monitoring and
auditing of this simple and cost-effective intervention is very
important, as it significantly contributes in reducing the HAIs.

Material and methods. A retrospective observational study, eval-
uating the HH audits from June 2021 till May 2023 in a tertiary
health care facility in North India. HH audits were conducted in
the ICUs and wards daily, by the trained infection control nurses
(ICNs), using direct observation method based on World health
organization (WHO) hand hygiene observational forms. HH
total adherence (HHTAR), partial adherence (HHPAR) and com-
plete adherence rate (HHCAR) were analyzed in Microsoft Excel
sheet. HHTAR rates were compared among different profession,

Introduction

Unholy hands of “holy physicians” were the astute
observation of the Hungarian obstetrician Ignac
Semmelweis in the 19th century [1]. He pioneered
the enforcement of hand hygiene (HH) among the
physicians and medical students, foreseeing them to be
responsible for the transmission of childbed fever. Hand
washing with chlorine water was made compulsory
for all the physicians and students, before entering the
labor room for one year and at the end, the mortality
rate dropped [1]. This was the first established evidence-
based association between unclean hands and the disease
transmission. Subsequently in 1975, Centre for Disease
Control and Prevention (CDC) published the guidelines
for hospitals highlighting the importance of Hand
washing [2]. Further recognizing the growing burden
of Hospital acquired infections (HAIs) with Multi-drug
resistant organisms (MDROs), World health organization
(WHO) launched a global campaign on HH in 2005 as
a first Global patient safety alliance [3]. Presently 5th
May is marked as HH day globally, to raise awareness
and reinforce the importance of HH to combat the rising
trend of HAIs globally.

HAIs had always been the matter of concern for the health
authorities. HH being the basic fundamental component
of Infection control practices (IPCs), it is important to
ensure that HH is being followed meticulously. The

moments and the month wise trend was also observed over the
period.

Results. A total of 24,740 HH opportunities were observed. The
compliance rate for HHCAR, HHPAR and HHTAR were 20.3%,
41.5% and 61.4% respectively. Overall better compliance was
reported from the ICUs, profession-specific compliance was
highest among nurses (62.8%) and doctors (61.5%). Significant
increase in adherence rate was appreciated post intervention
46.1% to 67.3%, (p value < 0.01).

Conclusions. Continuous monitoring and reinforcement with
timely feedback for intervention and regular auditing is a neces-
sity to improve and maintain the appropriate HH practices among
the HCWs. Low- and middle-income countries need to focus more
on this simple and promising measure to combat the increasing
HAI rates.

most effective quality indicator is the regular monitoring
and auditing of the HH compliance. As per WHO the
monitoring can be done by various methods including
direct and indirect methods [3]. Indirect methods include
measuring of hand rub/ antiseptic soaps, self-reporting by
Health care workers (HCWs), use of automatic sinks or
hand rub dispenses to monitor their use and also relating
HH compliance with HAI surveillance data. Direct
methods include direct observation by the trained auditors
and lately surveillance with electronic devices and
video monitoring is gaining importance. All these direct
methods have their own drawbacks but still the direct
observation is considered as the gold standard [3]. Apart
from being most economic and feasible methodology in
resource limited settings like India, direct observation also
minimizes “Hawthorne effect”. Moreover, it also gives
the detail compliance of various professionals and all the
five moments of hand hygiene. Its major limitation is the
requirement of the trained, certified staff for auditing and
needs large efforts for data assessment.

Our study for the period of two years, includes the
auditing of HH in a tertiary care center to evaluate HH
compliance in both ICUs and wards. Simultaneously,
the frequency of the activities related to the awareness
of hand hygiene was increased and the result of these
interventional activities were evaluated.
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Material and methods

This is a prospective observational 2-year study,
analyzing the Hand hygiene auditing from the ICUs
and wards of a tertiary care hospital in North India.
The auditing at our institute was initiated as a part of
the multicenter study, with approval from the ethical
committee. Hand hygiene auditing had been an essential
part of routine IPC practices in various areas of the
hospital including all the critical areas, ICUs and wards.
The auditing was done by the trained Infection control
nurses (ICNs) as per the observational form provided
by World Health Organization (WHO) for auditing [4].
The ICNs were trained in the direct observation method
using the WHO audit guidelines and observation form.
They were assessed using dummy audit programs and
case scenarios, to evaluate their competency. Along with
the initiation of HH auditing in June 2021, the awareness
and reinforcement classes of all the cadre of HCWs
were also increased. Every cadre was taught separately
to maintain the uniformity of the level of teaching. The
classes were taken on weekly basis, including doctors,
residents, nurses, technicians, class 3 and 4, students of
every section (MBBS, nursing, BSC etc.), kitchen staff
as well as the security guards.

On the daily basis, the HH auditing included at least
two areas, one from the ICU and the other from the
wards. Auditing was done randomly during routine
HAI surveillance and environmental surveillance by
the ICNs, to minimize the Hawthorne effect. Minimum
of 20 opportunities were recorded, for a period of at
least 20 minutes or more. All the five moments and
the steps of Hand hygiene were observed as per WHO.
The audit parameters were: (a) Hand hygiene complete
adherence rate (HHCAR) when all the 6 WHO steps
were followed for a duration of > 20 seconds for hand
rub or > 40 seconds for the hand wash; (b) Hand hygiene
partial adherence rate (HHPAR) >1 WHO HH steps
were missed and/or the duration followed was not for
appropriate duration. (c) Hand hygiene total adherence
rate (HHTAR) = HHCAR + HHPAR [5].

In our analysis we evaluated the HHCAR, HHPAR,
HHTAR, profession specific HHTAR and moment
specific analysis, comparing the first and the second year
of the study. Profession specific analyses were observed
for doctors, nurses, ward attendants and others including
allied staff and cleaning staff of the hospital. Moment (M)
specific analysis included - Before touching the patient
(M1), before aseptic procedures (M2), after body fluid
exposure (M3), after touching the patient (M4), after
touching the patient surroundings (MS5). Month wise
analysis of the trend of HHTAR was also observed to
analyze the effect of the interventions (classes, feedback,
bedside teaching etc.) focusing the importance of hand
hygiene, in healthcare settings. The data collected
were entered into Microsoft Excel for the analysis. The
HHCAR, HHPAR, and HHTAR, monthly HHTAR,
profession-specific and moment specific adherence rates
were reported as percentages. The association between
various parameters of HH compliance among ICUs and
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wards, also between the year June 2021-May 2022 and
June 2022-May 2023 were done with Chi-square test,
using Openepi.com, p-value of < 0.05 was considered
significant.

Results

Over the observation period of 2 years, total of 24,740
HH opportunities were available and only 5022 moments
(20.3%) were completely followed. In our study HHCAR
was 20.3% HHPAR was 41.5% and HHTAR was 61.9%
during the 2-year period.

More opportunities were available from the wards during
both the years, and the compliance of HHCAR, HHPAR
and HHTAR was better in the ICUs, the difference in
the HHTAR was significant (p-value < 0.0001). Various
compliance parameters were compared between ICUs
and Wards.

The hand hygiene adherence rate was calculated
separately for all the five moments of HH as per the
WHO. The overall adherence rate reported were M1
(39.5%), M2 (46.9%), M3 (89.5%), M4 (83.2%) and M5
(55.7%), over the period of two years. The compliance
of moment 3 (after body fluid exposure) and moment
4 (after touching the patient) was maximum and the
compliance was minimum for moment 1 (before
touching the patient). Moment specific compliance
separately for ICUs and wards, is shown in Figure 1 and
for year 2021-22 and year 2022-23 in Figure 2.
Profession specific HHTAR was maximum among nurses
(62.8%) and doctors (61.5%), followed by attendants
(51.6%) and others (45%). Comparing the HHTAR for
both years shows improvement in the second year of
observation in all the parameters.

Monthly HHCAR, HHPAR and HHTAR are plotted in
figure 3, to appreciate the difference, with continuous HH
reinforcement activities in the hospital. Though variation
were reported every month, but progressive increase was
observed during these 2 years of observation. Initially in
June 2021 HHTAR was 46.1% and in May 2023 it was
observedtobe 66.5%. Maximum HHTAR was documented
in the April 2023 ie., 67.5%, though the HHTAR was
reported to be more than 65% since November 2022 till
May 2023. The improvement in HHTAR (June 21 & May
23) is significant (p-value < 0.0000001).

Discussion

We started HH auditing in June 2021 as a part of a multi-
centric project initiated by JIPMER Pondicherry, with
trained ICNs. The data compilation in this study is also as
per the project parameters calculating HHCAR, HHPAR
and HHTAR. The partial adherence rate was calculated
to highlight the fact that though the HH was followed but
most of the times incompletely, which does not reduce
the rate of HAISs. It helped to further emphasize that all
the 5 moments of HH as per WHO have equal importance
and contribution in reducing HAIs. Further poor complete
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Fig. 1. Comparing the HH compliance and the adherence rate in ICUs and wards.
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Fig. 2. Comparison of the parameters of Hand hygiene adherence rate (Profession specific and Moment specific) between 2 years (June

21-May 22 and June 22-May 23).
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adherence rate may be disheartening, and HHPAR may
encourage the HCWs to follow all the HH moments and
HH steps, as per WHO targeting complete adherence.

HH practices are reported to be very poorinlow- and middle-
income countries, this may be due to multiple reasons like
limited availability of resources, lack of awareness and
motivation among HCWs and overburden of work [6]. In
our study a total of 24,740 opportunities were observed
over the period of 2 years with average HHTAR, HHPAR
and HHCAR of 61.4%, 41.5% and 20.3% respectively. The
HH compliance rate reported in the literature has a wide
range from 14% reported by Dalen et al. [7] to 73.17%
by Abdo et al. [8]. The HH compliance reported from
low- and middle-income countries ranges from 9-32% in

a systematic review, which is much lower than the high-
income countries [9, 10]. A recent multi-centric study
from India has reported HHTAR of 59.7% and HHCAR
of 27.3%, the compliance from the northern zone was
19.9% (our institute also lies in northern India) [11]. Our
results are comparable with these studies. Compliance rate
was significantly more in the ICUs, owing to the fact that
the nurse-to-patient ratio in ICUs is 1: 2/3 and it is around
1: 10-15 in wards, supporting the inverse relationship of
more workload and multiple interventions with less HH
compliance rate. Profession specific HH compliance rate
has been reported to be more in nurses and doctors, in a
number of studies. [5, 11, 12]. Among them the compliance
in nurses is higher than the doctors, in most of the studies.
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We also reported higher compliance in nurses, closely
followed by the doctors. Higher compliance in nurses may
be due to their more interaction and patient care activities,
making them habitual for the practice. The compliance in
attendance and other group of HCW:s is reported to be low
in all the studies attributing to their low educational status,
less awareness leading to poor attitude and acceptance to
the HH practice.

The moment specific compliance of all the 5 moments of
Hand hygiene, as per WHO was observed and evaluated
separately. After moments (after body fluid exposure
and after touching the patient) have significantly higher
compliance (M3 89% and M4 83%) than before moments
M1 (39%) and M2 (47%). The higher compliance in
after moments have also been reported in multiple
studies. [5, 13-15]. This reflects that may be the HCWs
are more concerned about contacting or carrying infection
from the patients, than transmitting infection to the
patient. This data directed our efforts to emphasize more
on, before moments during the reinforcement classes.
Few studies have reported comparable compliance in
moment before aseptic procedures (M2) also [16]. This
owes to the awareness in HCWs regarding transmitting
infection to the patient from the hospital environment.
In addition to the awareness classes, it was insured that
the visual reminders for the steps and moments of hand
hygiene as per WHO were displayed along every sink
and hand washing area in the hospital. Bedside teaching
and observation by the ICNs were also emphasized for
motivation, incorrect techniques, misconceptions and poor
availability of resources if any. To evaluate the effect of the
increased and focused educational programs the data of
two years was compared in Figure 2. The bars of the year
2022-23 were larger than 2021-22 in all the parameters,
signifying improvement in overall rates, moment specific
as well as in the profession specific compliance rates.
Similar post interventions, results were reported in
the literature also [7, 13, 17]. Monthly percentages of
HHTAR, HHPAR and HHCAR were evaluated, though
continuous increase was not appreciated but the overall

E491

improvement in HHTAR was significant (p-value
< 0.0000001). Further, the compliance was consistently
more than 65% from November 2022 till May 2023.

The study had various limitations some due to the
ongoing practical issues like shift variations. Auditing
was done during the morning or afternoon hours, as
auditing during evening and night hours was not feasible.
The auditing included all the HCWs irrespective of their
work experience, which could have been a bias, other
limitations could be the area of work of the HCWs.

conclusions

Concluding the study, it was observed that ICU settings
and the hand moments after body fluid exposure and
after touching the patients (M3 & M4) had better HH
compliance rates, further profession specific compliance
was observed to be better among Nurses and Doctors.
Moreover, comparing these parameters for two years,
second year (June 22-May 23) had improved compliance
rates. Owing to the periodic feedback, given to the
Nursing incharge of the particular area on monthly basis,
by the ICNs and reinforcement of the HH practices
among the HCWs during HH audits and training sessions.
It was concluded that the behavioural changes among
HCWs seems to be the only possible practical solution
to achieve sustainable standards of HH, with the present
workload and limited resources in a developing country
like India. We target to increase the HH compliance as per
the WHO recommendation with continuous awareness
classes, monitoring and auditing of hand hygiene, further
targeting to reduce the hospital associated infection rates.

Acknowledgements
We would like to express our sincere gratitude to the

Hospital infection control committee of our hospital, for
providing the facilities and constant support. We highly



P. CHAUDHARY, V. GUPTA

appreciate the contribution of our Infection control
nurses Seema Rani and Govind Pratap Verma, for their
sincere efforts, for doing the hand hygiene auditing.
The study was not financially supported in terms of
grants, equipment or drugs.

Conflict of interest statement

The authors declare no conflict of interest.

Authors’ contributions

PC: manuscript writing, concept and design of study,
data analysis and interpretation. VG: critical revision of
the manuscript and approval for the final submission.
The manuscript has been read and approved by all the
authors, and the requirements for the authorship have
been met, and each author believes that the manuscript
represents honest work. The data of the study has not
been presented anywhere and it was not a clinical trial.

References

[1] Tyagi U, Barwal KC. Ignac Semmelweis—Father of Hand Hy-
giene. Indian J Surg 2020;82:276-7. https://doi.org/10.1007/
$12262-020-02386-6

[2] Mathur P. Hand hygiene: back to the basics of infection
control. Indian J Med Res 2011;134:611-20. https://doi.
org/10.4103/0971-5916.90985

[3] World Health Organization, WHO Patient Safety. WHO guide-
lines on hand hygiene in health care 2009. Available at: www.
who.int/patientsafety/en (Accessed on: 25/7/2023).

[4] WHO launches first ever global report on infection prevention
and control. Available at: https://www.who.int/news/item/06-
05-2022-who-launches-first-ever-global-report-on-infection-
prevention-and-control (Accessed on: 21/11/22).

[5] Krishnamoorthi S, Priyadarshi K, Rajshekar D, Sundaramurthy
R, Dhandapani S, Madigubba H, Sastry AS. Impact of conduct-
ing hand hygiene audit in COVID-19 care locations of India
— A large scale national multicentric study — HHAC study. In-
dian J Med Microbiol 2023;43:39-48. https://doi.org/10.1016/j.
ijmmb.2022.09.002

[6] Mvukiyehe JP, Tuyishime E, Ndindwanimana A, Rickard J, Man-
zi O, Madden GR, Durieux ME, Banguti PR. Improving hand hy-
giene measures in low-resourced intensive care units: experience
at the Kigali University Teaching Hospital in Rwanda. Int J Infect
Control 2021;17. https://doi.org/10.3396/ijic. v17.20585

[7] Dalen Rv, Gombert K, Bhattacharya S, Datta SS. Mind the
mind: results of a hand-hygiene research in a state-ofthe-art
cancer hospital. Indian J Med Microbiol 2013;31:280-2. https://
doi.org/10.4103/0255-0857.115639.

[8] Abdo NM, Al-Fadhli M. Improving hand hygiene compliance
among healthcare workers in intensive care unit: an interven-
tional study. Int J Community Med Public Health 2018;5:3747-
52. https://doi.org/10.18203/2394-6040.ijcmph20183558

[9] Lenglet A, Van Deursen B, Viana R, Abubakar N, Hoare S, Mur-
tala A, Okanlawon M, Osatogbe J, Emeh V, Gray N, Keller S,
Masters P, Roolvink D, Davies J, Hickox K, Fotso A, Karla Bil
K, Nwankwo C I, Ahmad B, Caluwaerts A, Lessard I, Dimeglio
S, Malou N, Kanapathipillai R, McRae M,Wong S, Hopman J.
Inclusion of Real-Time Hand Hygiene Observation and Feed-
back in a Multimodal Hand Hygiene Improvement Strategy in
Low-Resource Settings. JAMA Netw Open 2019;2:¢199118.
https://doi.org/10.1001/jamanetworkopen.2019.9118

[10] Lambe KA, Lydon S, Madden C, Vellinga A, Hehir A, Walsh M,
O’Connor P. Hand hygiene compliance in the ICU: a systematic
review. Crit Care Med 2019;47:1251-7. https://doi.org/10.1097/
CCM.0000000000003868

[11] Anguraj S, Ketan P, Sivaradjy M, Shanmugam L, Jamir I, Cherian
A, Sastry AS. The effect of hand hygiene audit in COVID intensive
care units in a tertiary care hospital in South India. Am J Infect Con-
trol 2021;49:1247-51. https://doi.org/10.1016/j.ajic.2021.07.008

[12] Wang Y, Yang J, Qiao F, Feng B, Hu F, Xi Z ang, Wu W, Ni
Z, Liu L, Yuan Y. Compared hand hygiene compliance among
healthcare providers before and after the COVID-19 pan-
demic: a rapid review and meta-analysis. Am J Infect Control
2022;50:563-71. https://doi.org/10.1016/j.ajic.2021.11.030

[13] Dhandapani S, Rajshekar D, Priyadarshi K, Krishnamoorthi S,
Sundaramurthy R, Madigubba H, Sastry AS and Contributors
of HHAC Study Group. Comparison of hand hygiene com-
pliance among healthcare workers in Intensive care units and
wards of COVID-19: a large scale multicentric study in India.
Am ] Infect Control 2023;51:304-12. https://doi.org/10.1016/j.
ajic.2022.09.028

[14] Clancy C, Delungahawatta T, Dunne CP. Hand-hygiene-related
clinical trials reported between 2014 and 2020: a comprehen-
sive systematic review. J Infect Control 2021;111:6-26. https://
doi.org/10.1016/j.jhin.2021.03.007

[15] Gould D, Purssell E, Jeanes A, Drey N, Chudleigh J, McKnight
J. The problem with ‘My Five Moments for Hand Hygiene.’
BMJ Qual Saf 2022;31:322-6. https://doi.org/10.1136/ bm-
jgs-2021-013680

[16] Lohiya SB, Rameshkumar R, Vagha J. Hand hygiene compli-
ance and efficacy of a multimodal intervention strategy in im-
proving hand hygiene compliance in a tertiary level pediatric
intensive care unit. J Pediatr Assoc India 2019; 8:64-64.

[17] Ganesan V, Sundaramurthy R, Thiruvanamalai R, Raghavan M,
Chavan SKD, Pusa R, Sakthivadivel V, Gaur A, Balan Y. Hand
hygiene auditing: is it a roadway to improve adherence to hand
hygiene among hospital personnel? Cureus 2022;14:¢25221.
https://doi.org/10.7759/cureus.25221

Received on September 16, 2023. Accepted on January 3, 2024.

Tel.: 9646121571 - E-mail: varshagupta_99 @yahoo.com

© Copyright by Pacini Editore Srl, Pisa, Italy

mation: https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en

Correspondence: Varsha Gupta, Department of Microbiology, Government Medical College and Hospital, Sector 32, Chandigarh, India.

How to cite this article: Chaudhary P, Gupta V. Hand hygiene with interventions: an observational study from a tertiary care institute over 2
years. J Prev Med Hyg 2023;64:E488-E492. https://doi.org/10.15167/2421-4248/jpmh2023.64.4.3087

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-



https://doi.org/10.1007/s12262-020-02386-6
https://doi.org/10.1007/s12262-020-02386-6
https://doi.org/10.4103/0971-5916.90985
https://doi.org/10.4103/0971-5916.90985
http://www.who.int/patientsafety/en
http://www.who.int/patientsafety/en
https://www.who.int/news/item/06-05-2022-who-launches-first-ever-global-report-on-infection-prevention-and-control
https://www.who.int/news/item/06-05-2022-who-launches-first-ever-global-report-on-infection-prevention-and-control
https://www.who.int/news/item/06-05-2022-who-launches-first-ever-global-report-on-infection-prevention-and-control
https://doi.org/10.1016/j.ijmmb.2022.09.002
https://doi.org/10.1016/j.ijmmb.2022.09.002
https://doi.org/10.3396/ijic
https://doi.org/10.4103/0255-0857.115639
https://doi.org/10.4103/0255-0857.115639
https://doi.org/10.18203/2394-6040.ijcmph20183558
https://doi.org/10.1001/jamanetworkopen.2019.9118
https://doi.org/10.1097/CCM.0000000000003868
https://doi.org/10.1097/CCM.0000000000003868
https://doi.org/10.1016/j.ajic.2021.07.008
https://doi.org/10.1016/j.ajic.2021.11.030
https://doi.org/10.1016/j.ajic.2022.09.028
https://doi.org/10.1016/j.ajic.2022.09.028
https://doi.org/10.1016/j.jhin.2021.03.007
https://doi.org/10.1016/j.jhin.2021.03.007
https://doi.org/10.1136/
https://doi.org/10.7759/cureus.25221
mailto:varshagupta_99@yahoo.com
https://doi.org/10.15167/2421-4248/jpmh2023.64.4.3087

J PREV MED HYG 2023; 64: E493-E498

OPEN ACCESS @@@@
BY_NC_ND

ENVIRONMENTAL HYGIENE

The health of mankind and the health of the planet
in a historical-ethical perspective:
an inseparable relationship and a single destiny

MARIANO MARTINI', ANNA MARIA SPAGNOLO', MARINA SARTINI', MARIA LUISA CRISTINA'? DAVIDE ORSINI®
! Department of Health Sciences, University of Genoa, Genova, Italy; > Hospital Hygiene Unit, “Galliera Hospital”, Italy;
? University Museum System of Siena (SIMUS), History of Medicine, University of Siena, Siena, Italy

Keywords

Environmental ethics ¢ Global health ¢ Increased temperatures * Waterborne pathogens * Weather Variability (RWV)

Summary

Recent years have seen increasingly severe natural disasters,
the consequences of which have been catastrophic. Clearly, our
global environment is undergoing major changes. The climate
is becoming deranged and pollution on a global scale afflicts
air, water, and land. We are faced with an unprecedented short-
age of cultivable land and fresh water for drinking, irrigation,
and livestock farming, while our marine systems are breaking
down.

Introduction

Every living organism is part of an ecosystem, which
constitutes the condition sine qua non of its very
existence, and “the relationship with the environment
is one of the fundamental determinants of the state of
health of the human population” [1]. “The health of
humans, domestic and wild animals, plants, and the wider
environment are closely linked and inter-dependent” [2].
At the same time, the environment is constantly modified
by the set of actions and relationships implemented by
the living beings that inhabit it. Therefore, it is essential
to understand that human health is inseparable from
the health of the Planet and from that of all other living
beings. Human health is closely linked to the state of the
natural systems on which it depends: and together they
determine Planetary Health [3].

The effects of anthropization and climate
change on human health

The scientific literature indicates that such important, and
in part irreversible, changes that are affecting our planet
because of anthropization can have both immediate
and medium - and long-term effects on health. Indeed,
back in 2006, the Italian National Federation of Orders
of Physicians, Surgeons, and Dentists (FNOMCeO)
introduced into its code of conduct a specific article
regarding the “Promotion of health, the environment and
global health”.

This article states that “Considering the living and working
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These environmental changes have a very high anthropogenic
component; they are induced by human activities that are poten-
tially dangerous for both the environment and human life. Moreo-
ver, not only do they have an enormous impact on the environ-
ments in which we live and on our way of life, they also have
harmful effects on our health. Indeed, we must understand that
our body — as Hippocrates explained long ago — is a system that
constantly interacts with the surrounding environment.

environment and the levels of education and social
equality to be fundamental determinants of individual
and collective health, doctors will collaborate in the
implementation of suitable educational and preventive
measures and policies to combat health inequalities
and will promote the adoption of healthy lifestyles by
providing information on the main risk factors. Based on
the available knowledge, they will foster communication
on exposure and vulnerability to environmental risk factors
and promote the appropriate use of natural resources, in
order to create a well-balanced ecosystem in which both
present and future generations can live” [4].

The doctor must therefore tackle any risks to human
health, including those of an environmental nature,
before their consequences arise.

An analysis updated to 2016 — the most up to date
among those available — has shown that 24% of deaths
worldwide (and 28% of deaths among children under
5 years of age) are due to modifiable environmental
factors [5].

“Factors include air pollution, water and sanitation,
increasing severe weather events, harmful exposure to
chemicals and more” [6].

Furthermore, the climate crisis has increased the average
global temperature and is leading to more frequent high-
temperature extremes, such as heatwaves.

The last few years have been the hottest on average as
long as records have existed, and more than 400 weather
stations all around the World have beaten their heat
records in 2021 (reaching up to 48.8°C in Italy on 20
July, 49.6°C in Canada on 29 June or even 54.4°C in the
US on 9 July) [7].
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Although full-year data is not yet available, 2023 is set
to become the hottest year in history according to data
from Copernicus, the European Commission’s Earth
observation programme coordinated and managed by
the European Commission, dedicated to monitoring
our planet and its environment. The news is reported by
the most important news agencies and at the opening
of Cop28, the United Nations Conference on Climate
Change, held in Dubai from November 30 to December
13,2023, the UN Secretary-General, Antonio Guterres,
confirmed that 2023 is the hottest year ever, with
record temperatures and Antarctic Sea ice at historic
lows. “We are experiencing climate collapse in real
time” Guterres said [8].

According to the WMO (World Meteorological
Organization), in 2022 [9], the global mean temperature,
which combines near-surface temperature measurements
over land and ocean, was 1.15 [1.02-1.28] °C above the
1850-1900 pre-industrial average.

Shifts in climate can influence the structure and diversity
of microbial communities [10].

Candida auris is considered the first “novel” pathogen
to have evolved in response to climate change,
although this remains speculative and awaits conclusive
evidence [11]. The transformation of Candida auris
from an environmental fungus to a human pathogen
could be also due to thermal adaptation induced by
climate change, enabling it to survive in human body
temperatures. Candida auris may have originated as
an environmental fungus in wetlands, and due to its
adaptation to rising temperatures, it may have infected
birds as an intermediary species before further adapting
to the higher body temperatures of humans [12-14].
Changes in precipitation and temperature were also noted
to affect human social gatherings and the transmissibility
of viruses such as influenza and COVID-19 [15].
Emerging and re-emerging viral outbreaks are becoming
more frequent due to increased international travel and
global warming.

The emergence of the Severe Acute Respiratory
Syndrome Coronavirus (SARS-CoV) in 2002, followed
by the HIN1 influenza outbreak in 2009 [16] and the most
recent SARS-CoV-2 pandemic [17, 18] underscored the
potential of viruses to swiftly disrupt global health and
economies [19].

Liu [20] demonstrated that rapid weather variability
(RWV) also played a significant role in changing
the strength of the influenza epidemic in the past. In
a warming climate, the RWV will intensify, and the
influenza epidemic risk can increase by up to 50% in
some northern mid-latitude regions.

The consequences of global warming and resulting
climate change are expected to have effects on waterborne
infections in the future. Longer seasonal warm periods
due to hot summers or prolonged warm autumns lead
significant increases in temperatures even in the polar
areas [21] with a relative increase in the temperature of
waters (marine and continental) at high latitudes.

These increased temperatures can favour the
multiplication of waterborne pathogens like Legionella,

that causes various clinical manifestations, including the
form of pneumonia commonly known as Legionnaires’
pneumonia illness [22].

Given the rising average of global temperatures, also the
base temperature of cold water will increase. Such an
effect could lead to increased Legionella growth in cold
water, which in turn could lead to increased Legionella
concentrations in both cold and hot water [23].

Another serious drawback of global warming is the
increase in antibiotic resistance. This is a major public
health problem and a cause of substantial morbidity and
mortality among hospitalized patients, especially in at-
risk wards [24-27].

In a 30-country cross-sectional study conducted by
Kaba et al. [28] the six-year prevalence of carbapenem-
resistant Pseudomonas aeruginosa (CRPA), Klebsiella
pneumoniae (CRKP), Multiresistant Escherichia coli
(MREC), and Methicillin-resistant Staphylococcus
aureus (MRSA) was determined based on > 900 k
clinical isolates. Bi- and multivariate analysis were
performed to identify associations with climatic variables
using healthcare and socio-economic confounders.
CRPA was significantly associated with the warm-
season change in temperature. Moreover, they found
significant associations of CRKP, MREC, and MRSA
with the warm-season mean temperature, which had a
higher contribution to MRSA variance explanation than
outpatient antimicrobial drug use.

The link between climate change
and cholera epidemics

To all this we must add environmental disasters due to
climate change and the improper use of land. Malawi,
for example, is currently experiencing the deadliest
cholera epidemic in its history. “Between March 3 2022
and February 3 2023, a total of 36,943 cases, including
1,210 deaths, were reported from all 29 districts in
Malawi (overall case-fatality rate (CFR) 3.3%) with
active transmission ongoing in 27 of the 29 districts.
There was a 143% increase in the number of cases in
January (17,078) in comparison with December (7,017
cases)” [29]. And the situation in recent months tends to
worsen further.

Cholera has been endemic in Malawi since 1998,
with seasonal outbreaks reported during the rainy
season (November to May). The conditions for the
present severe outbreak were probably created by the
tropical storms that hit the country just over a year ago.
However, the fact that the current epidemic has extended
throughout the dry season is a sign of a worsening
situation, which is evidently linked both to problems
concerning water and sanitary infrastructure and to the
interruption of cholera prevention campaigns due to the
COVID-19 pandemic. A peak of cholera cases — over
28,000 cases — was also recorded in mid-March 2023
in Mozambique, where the disease has been growing
exponentially since December 2022.

Cyclone Freddy, the resulting flooding and heavy rains
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in the first weeks of last February further worsened
the situation. “Weak surveillance and late reporting,
inadequate WASH conditions (lack of access to safe
drinking water, poor sanitation and hygiene practices),
a weak health system and the exhaustion of a workforce
that has to respond to multiple emergencies threaten to
favor the spread of the disease, as do the ongoing heavy
seasonal rains” [30].

The situation also continues to be alarming in Pakistan,
where, since last year’s floods, the risk of cholera remains
high [31], and where polio outbreaks persist [32].

In 2022 there were 20 cases of WPV Polio in Pakistan
and already 2 cases were recorded in 2023 [33].

But above all, polio has reappeared in the last year in
various countries of Africa, after the World Health
Organization declared the African continent polio-free
on August 25, 2000 [34, 35].

The World Health Organization (WHO) has expressed
concern over the risk of the potential spread of these
diseases to other countries in the area, given the
significant cross-border traffic between Pakistan and
neighboring countries.

Returning to talk about cholera [36], which today
is widespread in Africa [37] but also in Haiti, India,
Pakistan, the Philippines and Syria [38], it should be
remembered that in February 2023, the United Nations
health agency pointed out that the greatest challenges in
the fight against epidemic diseases, starting with cholera
include climate change, which has led to droughts or
floods in many parts of the world, resulting in increased
population migrations and reduced access to safe water.
Of particular interest in this regard are the studies
that correspond climate variations with the ENSO
phenomenon, El Nifio Southern Oscillation.

Since the late 1970s, in fact, the warm periods originating
from ENSO have become more and more intense and
the increase in temperatures on a regional scale, due to
climate change and ENSO, can facilitate the proliferation
of bacteria that populate salty waters and thrive at high
temperatures.

These results were reached by the working group
coordinated by Xavier Rod6, an ICREA research
professor and head of the Climate and Health program
at the Barcelona Global Health Institute (ISGlobal),
where he directs the climate and health research
programme, studying the interplay between climate and
health [39-42].

Wars and famines at the root
of the resurgence of epidemic diseases

Moreover, in many areas, the disasters caused by climate
change and environmental problems are compounded by
war, famine, and the marginalization of entire ethnic
groups. As a result, thousands of people are driven
from their homes and are often forced to flee to refugee
camps, where drinking water is scarce and toilets
facilities inadequate owing to the frequent breakdown
of aqueducts and sewage systems. Added to this is the
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lack or limited availability of medical care, which can
aggravate epidemics once they occur.

In this regard, the case of Syria is exemplary; for 12
years, the country has been racked by a bloody civil
war, which to date has caused hundreds of thousands
of deaths, mass displacements and the destruction of
civil infrastructure. This difficult situation has led to
the constant recurrence of a series of epidemics that
are decimating the population: cholera, Wild polio
virus, measles, leishmaniasis, diarrhea, scabies, lice,
hepatitis A and leptospirosis, in addition to COVID
-19. Against this backdrop of serious social and health
difficulties, last February many disastrous earthquakes
hit the north-western area of Syria, on the border with
Turkey [43].

The destruction due to war and earthquakes, which have
damaged water infrastructure and made access to clean
water extremely limited, and access to water purification
tools is made difficult by the restrictions imposed on
the country, have caused the return of cholera to Syria
thirteen years after its disappearance [44], as happened
in Haiti, whose population in recent years has had to
endure very strong storms and floods, earthquakes,
hurricanes and famines, accompanied by epidemic
diseases, with a return of cholera in October 2022 [45].

Such extreme situations are becoming increasingly
frequent, above all when, as in Syria, a situation of
poverty is aggravated by environmental disasters or
earthquakes which deprive people of the means of
sustenance and impair their physical and mental health.

This is the case of Afghanistan - already hit by an
earthquake in June 2022 - and of Pakistan, Chile, and
Libya, which suffered earthquakes of magnitude greater
than 6 on the Richter scale in March 2023 [46].

These situations immediately give rise to problems such
as dehydration and dysentery, caused by the lack of
drinking water and poor hygiene, which lead to the spread
of epidemics [47]. A particularly worrying phenomenon
is the rapid increase in measles infections among Afghan
children, owing to low vaccination coverage, as well
as among children who are experiencing the dramatic
situation of the war in Ukraine [48, 49].

Measles damages children’s immune systems, making
it more difficult to fight off complications such as
respiratory infections and pneumonia. Moreover, without
treatment, measles mortality can be as high as 20%.

In addition to measles, various vaccine-preventable
diseases can strike in similar contexts, precisely
because of the impossibility of carrying out vaccination
campaigns.

In the periods following earthquakes or other disasters,
the risk of respiratory diseases absolutely must not
be underestimated. Indeed, the risk of outbreaks of
infectious diseases caused by respiratory viruses is
particularly high, especially in temporary reception
camps, owing to both overcrowding and low seasonal
temperatures.

Finally, one of the heaviest burdens borne by survivors
of a natural disaster concerns the mental health problems
caused by the severe trauma and the serious losses
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suffered, in terms of both human lives and the loss of
one’s home and one’s certainties [50, 51].

conclusions

These few data highlight an incontrovertible fact:
mankind cannot live in a ruined environment. We must
rebuild that “bridge” imagined by Van Rensselaer Potter
(1911-2001), the father of bioethics: a bridge between
the present and the future, and, above all, between
man and nature, between human health and that of the
planet, between the future of mankind and that of the
environment in which we live [52, 53].

Understanding this simple but fundamental reality
should prompt us to adopt radically different lifestyles
and models of consumption that are sustainable in
terms of their environmental impact. It may also raise
our awareness of the fragility of man and other living
beings in the face of global change and extreme natural
events. If so, scientists, governments and society may be
able to implement appropriate and timely interventions,
albeit in the knowledge that it is becoming increasingly
difficult, if not impossible, to respond simultaneously
to multiple epidemics, owing to the lack of resources,
drugs, and medical and healthcare personnel.
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summary

Background. Due to spread of smart phones, opportunity to
train patients with diabetes and communicate with them using
social media is rising. Aim of this study was to evaluate the effect
of training through two popular social networks in Iran (“Tel-
egram” and “Soroush”) and the metabolic control of people with
Type 2 diabetes.

Methods. In this randomized controlled trial, we recruited 134
patients with type 2 diabetes, which randomly allocated into two
groups: the intervention and the control group on a 1:1 basis. The
studied tools included demographic information and awareness
of diabetes and international physical activity questionnaires. The
intervention comprised a training package that delivered to the
intervention group via social media for 45 days. The primary out-
come measures included awareness of diabetes management and
physical activity level while secondary outcome measures were

Background

Diabetes is a non-communicable disease that is known
as the epidemic disease of the third millennium [1, 2].
It is estimated that the number of people with diabetes
will exceed 642 million in the world in 2040 [3, 4]. In
Iran, about 4 million patients had diabetes in 2008, and
the experts predict that this number will be tripled in
the next 15 years [1, 5]. According to the World Health
Organization, training is the basis of treating diabetes [6].
Changes in the lifestyle and awareness of the patients
are effective strategies in the prevention of Type 2
diabetes [7]. Therefore, training of people with diabetes
indifferent areas such as diet, exercise, physical activity is
the basis of treatment, well before the pharmacotherapy.
The treatment of diabetes is effective only when the
patient knows the nature of his disease well and takes
positive steps in treating it [8]. Since training of self-
care skills in diabetes is a vital factor in caring for all the
patients had diabetes, it seems that the virtual training
to provide all the patients with the training services is a
need [9].
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HbAIc and lipid profile.

Results. Social network training led to the increase of the patients’
awareness (44.31 = 2.78 to 46.88 + 2.25 in intervention group vs
44.14 + 3.85 to 44.41 + 3.87 in control group) and physical activ-
ities level (23.64 + 8.46 to 31.68 + 7.12 in intervention group vs
26.20 + 9.39t0 30.20 + 8.11 in control group) (p-value < 0.001).
Besides, LDL and HDL levels, and HbAlc (8.19 + 2.10 to
8.05 + 1.96 in intervention group vs. 7.53 + 1.67 to 7.45 + 1.34 in
control group) decreased significantly (p-value < 0.05).
Conclusions. Changes in lifestyle and challenges of the patients’
attendance in diabetes training sessions, declared that use of
social networks can be useful to train diabetes patients remotely,
and it is feasible to send training messages to help them improve
their diabetes care.

It is estimated that 1 billion people use cellphones in
the world [10]. The results of a survey in 2016 in 31
provinces of Iran, revealed that 53% of the Iranians are
users of at least one of the social networks. “Telegram”
is considered as the most popular social network among
the Iranians and 45% of the Iranian population use this
popular social network [11].

Mobile-based social networks have been used for
virtual teaching and learning with various success rates.
Virtual learning is independent of the time and place,
and when the content is presented through text, images,
voice, or video, it is more attractive to the audience [12].
Today, because of the industrialization of the cities and
the changes of the lifestyle, it is not possible for all of
the people to have active participation in the training,
therefore, the social networks have been introduced
as a very effective and complementary method for the
traditional methods of training due to its multimedia
capability and remarkable effectiveness [13].

The research studies on the virtual and web-based
training show that virtual training can decrease the
blood HbAlc level in diabetes patients and bring it to
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the normal level [14, 15]. Another study done by Amini
et al. indicated that electronic and long-distance training
can increase daily physical activity and reduces the body
mass index [16, 17]. While most of the studies on virtual
training for diabetes have been via web-based solutions,
the provision of such training through mobile-based
social networks has not been well explored. So, the
aim of this study was to investigate the effect of virtual
training through two most popular social networks
in Iran (“Telegram” and “Soroush”) on the metabolic
control of people with type 2 diabetes.

Methods and Materials

STUDY DESIGN

This was a randomized controlled trial with two groups
(intervention and control) conducted in Yazd Diabetes
Research Center (YDRS), in which the educational
program through virtual networks was the intervention
and the primary outcome measures included awareness
of diabetes management and physical activity level

while secondary outcome measure included HbAlc and
lipid profile. Yazd Diabetes Research Center (YDRS) is
one of the largest centers located in the central of Iran
and services patients with diabetes from the southern
region of the country [18-20]. The flowchart of the study
is briefly shown in Figure 1.

PARTICIPANTS

The study population was patients with type 2 diabetes,
who referred to the YDRC. The inclusion criteria
included: patients with Type 2 diabetes, of ages above
18, having reading and writing abilities, attending in
the training-briefing classes before entering the study,
having a smartphone, and being able to use the social
networks such as “Telegram” or “Soroush” applications.
The patients who did not intend to cooperate, those with
incurable disease, and pregnant women were not entered
the study.

Considering the confidence level of 0.95 and the mean
of HbAlc in the patients with diabetes of referring to
YDRC (report extracted from the center system) and
predicting a 10% decrease in its amount, the required

Fig. 1. Consort Flowchart of the study.
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sample size was estimated to be 60 people in each group.
Due to the possibility of attrition in the participants, 67
people in each group were included in the study.

Totally 148 people were assessed for egilibity, based on
the information recorded in the patients’ files at the YDRC
and a short phone call with them. From them, 134 people
meet the inclusion criteria and were selected as study
participants and were randomly allocated into two groups
of intervention and control (67 each group). To prevent
exchange of information between groups, the intervention
started after complete measurements of the control group.

INTERVENTION

The educational program started after the intervention
group selection and the first training-briefing session.
Participants over 45 days and via Telegram or Soroush
social networks. Furthermore, to increase participants’
motivation, a number of inspirational messages were sent
to them on Fridays and other national holidays. Moreover,
participants were invited to attend the YDRC biweekly
and met one of the research team carrying out process
evaluation. There was also an opportunity for them to ask
their questions about content of the training package.
The pre-test was administered after participants joined
the relevant group Telegram or Soroush groups. The
post-test was administered Six weeks after the end of
the training period and posting the last message to the
channel. Concerning the control group, all the relevant
variables were assessed both before the study began
and three months after it. The training content included
texts, pictures, charts, and clips produced based on
the standard curriculum of the International Diabetes
Federation. In addition, some arrangements were made
with YDRC specialists in endocrinology, nutrition,
Iranian traditional medicine, and health education for
the time and order of posting the relevant messages to
increase their effectiveness.

The use of short texts, pictures, and clips which were
optimized for internet use and which described diabetes
and provided information about how to control the disease
and avoid its harmful effect and also consideration of a
fixed time for posting the relevant messages, i.e. 8:00 a.m.
every day, led to patients’ satisfaction and made them
interested. Overall, 80 messages were sent over a period
of 45 days, i.e. two messages per day, except for holidays.

DATA COLLECTION INSTRUMENTS

In this study, before (baseline) and after the intervention,
the participants completed demographic information,
awareness of diabetes and international physical activity
questionnaires. In addition, lipid profile and HbAlc
were also measured.

International Physical Activity Questionnaire (IPAQ)
- short form, was used to measure physical activity
level [21, 22]. This questionnaire consists of seven
questions in four parts of intense, moderate, walking
and sitting activities, which includes sports activities,
work environment activities and resting activities. This
questionnaire finally accounts the amount of energy
used during activities based on activity intensity and
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metabolic equivalent coefficient. The validity and
reliability of the Persian version of this questionnaire has
been confirmed [23]. Diabetes awareness questionnaire
whose validity and reliability was approved in the
study by Niroomand et al. was used for measuring the
participants knowledge level regarding diabetes [24].
This study followed all the ethical considerations
and approved by ethical committee (IR.SSU.SPH.
REC.1396.61) in Shahid Sadoughi University of medical
Sciences in Yazd, IRAN.

DATA ANALYSIS

Descriptive statistics (mean + standard deviation), the
frequency (percentage) of quantitative and qualitative
variables were calculated respectively. After checking
the normality of the variables using Kolmogorov—
Smirnov test, paired sample and independent T-test were
used, for comparing the mean and the differences of the
variables before (baseline) and after the intervention
respectively when the data were normally distributed.
Equivalent non-parametric tests were used when the data
were not normally distributed. All analyzes were done in
spss software version 21.

Results

Most of the participants were between 50 to 70 years
old, female, with elementary education level, married,
and housewife as shown in Table 1.

Since the samples were chosen randomly, the two
groups were compared based on gender, marital status,
education, and occupation and there was no significant
difference between the two groups which shows the
homogeneity of the groups.

The comparison of the average awareness score
of the study participants in the two groups before
and after the intervention showed that there was no
significant difference between the two groups before
the intervention, while after the intervention there was
a significant difference between the two groups (Fig. 2).
In addition, the comparison of the before and after the
intervention difference in the two groups, also showed a
statistically significant difference, which means that the
educational intervention has a significant effect on the
level of awareness of the participants in the intervention
group (Tab. II).

Table III shows that the amount of HDL was more in the
intervention group compared to the control groups after
the intervention. The comparison of the difference in the
averages shows that the increase was more in the control
group (Fig. 2).

The comparison of the HbAlc means of the study
participants in the two groups before and after the
intervention showed that there was a significant difference
between the two groups before the intervention and
after the intervention. But the comparison of the before
and after the intervention difference in the two groups,
showed a statistically significant difference, which
means that the educational intervention has a significant
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Tab. I. The frequency and the characteristics of the patients in intervention and control groups.

variables Intewe'r\}t:;)r; group Contll\'lo(l%g)roup p-value
18 to 50 16 (23) 18 (27)
Age 50to 70 39 (58) 41 (61 0.61
Above 70 12 (18) 8(12)
Male 27 (40) 38 (57)
Gender Female 40 (60) 29 (43) 0.08
lliterate? 9(13) 15 (22)
Elementary 40 (60 34 (51)
Education Diploma or Associate’s 0.25
degree 14 (21) 17 (25)
Bachelor’s degree or more 4 (5.5) 1(1.5)
Clerk 16 (23.9) 13 (19.4)
Occupation Housewife 38 (56.7) 29(43.3) 0.07
Freelancer 13 (19.4) 25 (37.3)

2 They were able to read and write.

Tab. Il. The comparison of awareness of diabetes management means before (baseline) and after the intervention program in the intervention
and control groups.

Awareness of diabetes Before (baseline) After Difference

management Median (IQR)| Mean = SD | Median (IQR)| Mean =SD | Median (1QR)| Mean=sp | P VaUe
Intervention group 46011 | 45312278 48(3) 46,88 = 225 20 156+132 | 0000°
Control group 45(7) | 4412385 45(6) 44.01 + 387 oM 026+044 | 0000
P-value 0.11b 0.000° 0.000°

a Statistical significance of differences calculated using Wilcoxon test. ® Statistical significance of differences calculated using Mann-Whitney test

Tab. ll. The comparison of the HDL average before(baseline) and after the training intervention between the two groups.

HDL Before (baseline) After Difference p-value
Median (IQR) | Mean +SD | Median (IQR) | Mean +SD | Median (IQR) | Mean + SD
Intervention group 43 (12) 43.56 + 10.36 47 (12) 47.71 +9.48 -4(2) -4.14 +1.92 0.0012
Control group 42 (14) 45.35 £ 17.33 50 (14) 53.28 + 17.11 -8 (5) -7.92 +6.31 0.0012
P-value 0.82° 0.04° 0.001°

2 Statistical significance of differences calculated using Wilcoxon test. ° Statistical significance of differences calculated using Mann-Whitney test.

Fig. 2. The comparison of mean for awareness of diabetes management and HDL before (baseline) and after the intervention program in
two groups.
H Before ® After

Intervention group Control group Intervention group Control group
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Tab. IV. The comparison of the HbA1c means before (baseline) and after the training treatment in the intervention and control groups.

HbA. Before (baseline) After Difference p-value
Median (IQR) | Mean +SD | Median (IQR) | Mean + SD | Median (IQR) | Mean + SD
Intervention group 7.70 (2.60) 819+ 210 7.50(2.10) 8.05 +1.96 0.20 (0.20) 0.14 £0.21 0.0012
Control group 7 (1.70) 7.53 +1.67 7 (1.40) 7.45 +1.34 0.0 (0.60) 0.08 +0.48 0.410°
P- value 0.03° 0.06° 0.04°

2 Statistical significance of differences calculated using Wilcoxon test. ° Statistical significance of differences calculated using Mann-Whitney test.

Tab. V. The comparison of the score of the physical activity before (baseline) and after the intervention in the two groups.

IPAQ Before (baseline) After Difference p-value
Median (IQR) | Mean +SD | Median (IQR) | Mean = SD | Median (IQR)| Mean = SD
Intervention group 24 (10) 23.64 + 8.46 32 (8) 31.68 712 8(7) 8.04 £ 6.33 0.0002
Control group 24 (15) 26.20 + 9.39 28 (12) 30.20 + 8.11 4(4) 4+359 0.000°
P-value 0.08° 0.20° 0.000°

2 Statistical significance of differences calculated using Wilcoxon test. ° Statistical significance of differences calculated using Mann-Whitney test

Tab. VI. The comparison of the LDL average before (baseline) and after the training between intervention and control groups.

LDL Before (baseline) After Difference p-value
Median (IQR) | Mean = SD | Median (IQR) | Mean + SD | Median (IQR) | Mean = SD
Intervention group 80 (41) 85 +30.12 76 (37) 81.10 £ 29 4(2) 417 +£2.10 0.000°
Control group 81 (49) 86 + 36.83 70 (49) 79 + 34.82 6 (5) 7.04+6.43 0.000°
P value 0.82° 0.28° 0.000°

2 Statistical significance of differences calculated using Wilcoxon test. ° Statistical significance of differences calculated using Mann-Whitney test.

effect on HbAlc of the participants in the intervention
group (Tab. IV).

Table V shows that the amount of physical activity
(IPAQ) was higher in the intervention group than in the
control group after the training and this difference was
statistically significant. The comparison of the mean
difference indicates that there was an increase in the
intervention group and the participants of this group
increased their daily activities during the training period
and this increase is significant (Fig. 3).

Table VI indicates that the amount of LDL was more
in the intervention group than in the control group
after the training and this difference is significant. The
comparison of the difference between the average of the
groups shows that the difference was more in the control
group. During the training period, the average difference
between the two groups is an indication of the effect of
the training (Fig. 3).

Discussion

This study aimed to evaluate the effect of training
through two popular social networks in Iran (“Telegram”
and “Soroush”) and the metabolic control of people with
Type 2 diabetes.

The results of the study showed the positive effect of the
intervention based on virtual social networks on the level of
awareness of the participants in the intervention program.
Several studies have shown the effectiveness of such
interventions on the level of awareness of patients [25-27].
Patients’ satisfaction with the process of receiving
information through virtual social networks has increased
their interest and, as a result, increased awareness.

E503

The results revealed that the level of HbAlc has
decreased significantly in the intervention group after
the training through the social network. This is consistent
with the studies done by Shaya et al. in Baltimore which
was on the study of the effect of training of the patients
with Type 2 diabetes through the social network [15].
The results also were consistent with what was reported
by Sadeghian et al. on the significant effect of Type
2 diabetes patients’ self-care on the decrease of the
HbAlc [7]. Similarly, the results are in line with the
studies of Heisler et al. which led to the decrease of the
HbAlc level [14].

Another important variable that was investigated in this
study was the rate of physical activity of the participants.
According to the present study, the amount of physical
activity increased significantly in the intervention group
after the training. This is in line with a similar study done
by Amini et al. in which they concluded that electronic
and long-distance training can affect the body mass
index and the rate of physical activity and can lead to the
increase of physical activity [16].

The other variable which was scrutinized in this study
was the comparison of the amount of blood LDL before
and after the training in the two groups, According to
the present study, the amount of LDL, decreased in the
intervention group after the training and this decrease
is significant and the result of the virtual training. This
also is in line with the study done by Rezaei et al. in
Aligoudarz which indicated that virtual training could
have a positive effect on reducing LDL [28]. Besides, the
studies of Goodarzi et al. aligns this study and confirms
that the long-distance training can lead to a decrease in
the LDL [29].

The amount of blood’s HDL was also measured in the
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8.19 8.05

7.53 7.45

Fig. 3. The comparison of mean for HbA1c, IPAQ and LDL before (baseline) and after the intervention program in two groups.
H Before ® After

Intervention

Iniervention Control

Control Intervention Control

two groups before and after the intervention. According
to the results, the amount of the HDL increased
significantly in the intervention group after the training
which proves the effectiveness of the virtual training on
increasing the HDL level. This is in line with the study
of Wolf et al. which was done on 62 patients by a web-
based intervention. The result of the web-based training
showed that long-distance training could increase the
blood HDL level [30].

According to the study of Abbasi-Shavazi et al.,
information support is one of the most important aspects
of social support in a virtual supporting community for
MS patients. According to these researchers, access
to supporting information is one of the main reasons
the patients join these communities. They assert
that the patient cooperation in the virtual supporting
communities can empower the patients to have an
effective confrontation to the different challenges they
may face and the virtual supporting communities which
are related to the illness can be a supplementary source of
social support for the patients with chronic diseases [31].
One of the main limitations of the present study was
sample size. It may not be perfectly representative of
other patients in Iran. Therefore, our results should be
applied to other populations with caution.

Conclusions

Changes in lifestyle and challenges of the patients’
attendance in diabetes training sessions, declared that use
of social networks can be useful to train diabetes patients
remotely, and it is feasible to send training messages to
help them improve their diabetes care. Social networks

could be used as a modern and useful tool for the training
of people with diabetes. The results confirm that the
patients have more tendency toward long-distance
training through social networks than traditional and face
to face training. They also use more interesting training
information. Moreover, the use of social networks,
particularly “Telegram” and “Soroush” applications
is effective in increasing the patients’ participation in
improving the health level, controlling and managing the
illness, and the patients’ quality of life.
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Ssummary

The present article offers a historical overview on pertussis
(whooping cough) by analysing the ancient epidemic manifes-
tations of the disease and the path towards the discovery of an
effective vaccine against it. The original mentions of pertussis
are examined with reference to Mediaeval Afghanistan and the

Introduction: cough from a physiological
reflex to an excessive pathological
manifestation

Coughing is one of the most common acts in everyday
life. Sometimes it is a matter of little fits, other times
of somewhat more bursting accesses, the latter being
of interest for clinical medicine and research. Cough
involves a highly complex reflex arc, that is an automatic
response of the nervous system to a stimulus, namely
the stimulation of peripheral sensory fibers that act as
cough receptors. This reflex allows for the clearance
of the respiratory airways from an obstruction that
makes breathing difficult, such as when a food bolus
does not enter, as it should, the oesophagus, or in the
presence of irritants or excess mucus. This physiologic
response, characterised by a coordinated mechanism of
vigorous inhalation followed by sudden exhalation with
closure of the glottis, i.e. the space between the vocal
cords and the larynx, and elevation of the soft palate,
is mostly an involuntary phenomenon, but it can also
be intentional. Moreover, conspicuous differences have
been noted between the male and female sexes in the
cough reflex [1-3].

With reference to paediatric medicine, the cough reflex
is, therefore, a very useful neural pathway for humans in
that it is capable of saving children’s lives by enabling
them to expel foreign bodies that their tender age
and unconsciousness have not restrained them from
swallowing, almost as a primary cognitive experience
and exploration of the world they are beginning to
discover, and thus not to suffocate. Like all physiological
phenomena of the human organism, however, even
a natural response can, if excessive or otherwise very
vigorous, prove harassing. This represents the focus
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famous AD 1578 Paris epidemic described by the French physi-
cian Guillaume de Baillou. The historical data are then matched
with information derived from analyses of phylogenetic trees of
B. pertussis. Finally, this article also highlights some recent chal-
lenges posed to public health by this infectious disease.

of the pathophysiological studies on the role and
mechanisms of coughing in clinical conditions such
as infectious diseases, both acute and chronic in their
presentation. Indeed, a decidedly exuberant form of
cough is that which occurs in pertussis (from the Latin
per-tussis, per = much, excessive + tussis = cough),
also known in English as “whooping cough”, which is
an infectious disease that mainly affects children from
a few months of age to six years of age (without sparing
adolescents and adults), extremely contagious and with
a marked epidemic nature, caused by the Gram-negative
aerobic coccobacillus Bordetella pertussis.

This pathogen produces toxins capable of altering
the function of the cilia of the superficial layer of the
respiratory tract. These are long, thin organelles that
by their movement propel mucus from the lungs to the
mouth, also removing bacteria. Once the mechanism
is compromised, bacteria are free to reach lung tissue.
The disease usually begins as a common cold and
with other entirely nonspecific symptoms and low
fever, which would by no means suggest a particularly
noxious condition, and then alternates with a phase
of great catarrh production what in clinical jargon is
called the paroxysmal stage, that is, the characteristic
phase of the disease, the moment when a series of
repetitive coughs are experienced and are followed by an
inspiratory whoop. In the most severe cases there can be
severe bronchopneumonia, haemorrhage, with obvious
neurological damage in the event that the coughing acts
lead to a protracted interruption of breathing and poor
oxygen supply to the brain (hypoxia). If one is lucky
enough to survive the disease, immunity is obtained,
but it does not last forever, and the risk of reinfection
cannot be ruled out. There appears to be today a trend
of trivialisation of the danger posed by a disease such as
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whooping cough, superficially arguing thatitis a low-risk
disease or that we have antibiotics with which to treat it
anyway, so vaccinations would be useless (or even risky
according to well-noted antivaccination campaigns).
Nothing could be falser than such an assumption. First
of all, pertussis is an extremely dangerous disease with
a high lethality rate with World Health Organization
(WHO) statistics clearly indicating that in 2008 there
were 195,000 deaths of children worldwide, particularly
in developing countries [7]. Secondly, as for all
infectious vaccine-preventable diseases, that is, when it
is possible to prevent upstream the onset of a disease, it
is simply unreasonable to allow it to occur and decide to
intervene only when observable symptoms and lesions
are present. Indeed, the golden rule of medicine should
be prevention [8].

The palaeopathology of pertussis

Reconstructing the history and evolution of pertussis is
by no means simple, since its origins seem to be lost
in the mists of time. Highly refined molecular studies
that followed the sequencing of the complete genome
of it aetiologic agent, B. pertussis, in 2003 suggested
the possibility that the bacterium is truly very ancient,
dating back as far as about 2.5 million years ago, thus
it may have closely accompanied the journey of the
human species from its dawn. Subsequent research
aimed at reconstructing the overall phylogenetic tree of
the bacterium has shown how its two branches derived
their origin from a common ancestor about 2,000 years
ago. It is very interesting to note that one of those
branches, which collects in itself 98% of all strains of
the bacterium, have made its way very rapidly within the
human population only in the last five hundred years of
our history. This seems to support the available historical
evidence [9].

As a matter of fact, although in his Naturalis Historia
Pliny the Elder (AD 23-79) mentions a pernicious cough
(Perniciosa tussis) that has led some medical historians,
especially Penso, to think of pertussis, there is, however,
no firm evidence of the existence of the disease in the
ancient world [10].

Equally deficient, especially in terms of the epidemiology
and symptoms of the disease described, is the evidence
for two more recent epidemics, a late mediaeval one in
Paris in 1414 and one in the Early Modern Age in London
in 1540, while some possible allusions to pertussis have
been identified in the literatures of 14th-century Korea
and early 16th-century India [9].

The first ascertained epidemic of pertussis undoubtedly
occurred in Europe, in Paris, in the late summer of
1578. Accurately describing it was Guillaume de
Baillou (1538-1616, Fig. 1), in his work Epidemia et
Ephemerides, first published only posthumously in
1635 [11].

The brilliant Parisian physician noted how he was
unaware of any such pathological cases in the medical
literature available at the time and renamed it quinta

or quintana. This much peculiar name seems to derive
alternately either from the characteristic noise emitted
during the coughing act (thus it would represent an
onomatopoeia, a word that traces a sound or noise) or
from the fact that the paroxysms of the cough recurred
with maximum intensity at four — or five-hour intervals.
De Baillou also made the important epidemiological
observation that the disease preferentially affected
children between 4 and 10 years of age, but also those
of frailer constitution, only a few months old [11, 12].
The picture of the disease given by the French doctor
proves as vivid as it is terrifying and leaves no room for
imagination:

Huius gravia sunt symptomata. Pulmo ita irritatur,
ut omni contentione nitens excutere id quod
molestum est, nec admittat spiritum, nec vicissim
facile reddat. Intumescere videtur, et quasi
strangulabundus aeger mediis faucibus haerentes
spiritus habet [12].

Its [i.e., the disease’s] symptoms are severe. The lung is
so irritated that, at every attempt to expel the cause of his
distress, he can neither inhale nor exhale. The sufferer
seems to swell up and, as if about to strangle himself,
holds his breath (translation by the authors).

Despite  these  brilliant  epidemiological  and
symptomatological observations, de Baillou was unable

Fig. 1. Guillaume de Baillou. Image in the public domain from:
http://psychiatrie.histoire free.fr/pers/bio/baillou.htm.
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to understand the mechanism by which the disease
manifested itself, nor, more importantly, its cause. He can
hardly be blamed for this: just as in the case of another
keen observer of pathological phenomena, this time a
Mediaeval one, Giovanni Boccaccio (1313-1375), who,
short of an accurate clinical description of the plague
that ravaged Florence in 1348, was forced to pause
helplessly before the mystery of nature, at that time still
an absolute ruler over the human condition [13]. The
pathophysiological interpretations of the time were, in
fact, still strongly influenced by the humoral doctrines
of the classical Hippocratic-Galenic school, and the new
medical science, based on anatomo-clinical correlations
and the Galilean scientific method, had yet to see the
light of day. What is more, germ theory, with its leading
proponents Koch and Pasteur, would have to wait until
the second half of the 19th century, a little over 150 years
ago in good measure, to establish itself, supplanting
outdated schemes and erroneous reasoning. In light
of this backwardness of the medical art, it is hardly
surprising that de Baillou thought that the origin of this
explosive cough should be sought in the matter of the
lung itself and interpreted through the lens of humoural
pathology.

For a long time, de Baillou’s description was considered
the first historical account of a pertussis epidemic.
Nonetheless, the recent historical-medical review of
Persian medical literature has, however, shown that
prior to the Paris epidemic of 1578, more epidemics
occurred with all the clinical features of whooping
cough. The author of these reports is the Persian
physician Mohammad Hussain Nurbakhshi, otherwise

Fig. 2. Baha'al-Dawlah Razi, original image from: https://www.mi-
zajresearch.com/history-of-medicine/baha-al-dawlah-razi/.
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known as Baha'al-Dawlah Razi (1455-1509, Fig. 2),
who summarised them in his work Summary of Medical
Experiences (finished in 1501) [14].

At an unspecified date, but almost certainly between
1484 and 1495, two violent epidemics occurred in Herat,
in modern-day Afghanistan, spaced a few months apart.
In addition to the typical symptoms of whooping cough,
a very interesting fact to consider is that both infants and
adults fell ill during the first epidemic [15]. This allows
us to understand that at the time of the first epidemic
the population could not have developed any immunity,
having not come into contact with the pathogen. During
the second epidemic, another equally interesting aspect
occurred: far fewer people died. Razi attributed the cause
of this reduction in the lethality of the disease to the use
of ginger as a therapy, however, our modern knowledge
firmly allows us to look at this phenomenon in terms of
the development of an immune response. It is, therefore,
not difficult to understand that it was mainly the infants,
who lacked immunity, who suffered in this second
epidemic wave [15].

Five hundred years after the Herat epidemics, the
principle remains most valid. Giving an infant as soon
as possible the opportunity to develop the antibodies
necessary to defend against whooping cough is a duty
and a responsibility to the overall health of our home
communities. While the dates of the Herat epidemics
are uncertain, unquestioned is the date of a third
major epidemic, that occurred in Rey (in the heart of
Iran, not far from Tehran), dating back to 1501. Razi
himself provides a further accurate description of the
symptomatology of whooping cough and, for the first
time in the history of medicine and about a century
before de Baillou, understands how the main route of
contagion was by air. As lucidly noted by Aslanabadi
and colleagues in their study [15], Herat and Rey
are roughly 1,000 km apart and were both located
along the Silk Road, the route along which trade and
cultural exchange between East and West took place.
Although definitive evidence is lacking and historical
research is still thoroughly investigating these aspects,
it is reasonable to think that the descriptions by Razi,
chronologically compatible with recent genetic data,
testify to the pathogen’s transition from a nonepidemic
to an epidemic phase. Moreover, the communication
routes between East and West allow us to assume that
pertussis reached Europe, with its previously mentioned
first epidemic manifestation in France, precisely from
Asia. One should never make the mistake of thinking
that it is only armies, trade goods, fleets and ideas that
move from one world to another. Pathogens are, indeed,
seasoned travellers.

From the past to the future: the return
of pertussis

While the origins of pertussis remain, as described

above, uncertain, there is absolutely no question that the
disease took to reaping victims at an ever-increasing rate.
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Fig. 3. The Belgian microbiologist Jules Bordet. From Wikimedia
Commons, https://en.wikipedia.org/wiki/Jules_Bordet#/media/
File:Jules_Bordet_signed.jpg.

Suffice it to consider that still between 1926 and 1930
as many as 33,013 deaths were recorded in the United
States of America. The time for a breakthrough was,
however, ripe. In 1906 Jules Bordet (1870-1961, Fig. 3)
and Octave Gengou (1875-1957, Fig. 4) identified the
pathogen, which ended up being named after the former
of the two (Bordetella pertussis) [16].

The same researchers are credited with initiating the
description of the bacterium’s toxins. Then, in the 1930s,
whole-cell vaccines were developed in the United
States, the large-scale use of which enabled a 157-fold
reduction in the incidence of pertussis by 1970 [16]. This
was a very hard blow dealt by science to this dangerous
enemy of health, especially of children, ready to be
“driven back” into the pre-vaccine world from which it
had come. In the following years, to solve the problem of
adverse reactions observed with the whole-cell vaccine,
anew type of vaccine was developed, known as acellular,
that is, containing purified components of B. pertussis,
for example, inactivated toxins of the bacterium. The
use of these pertussis vaccinations has resulted in a
huge reduction in pertussis mortality, so much so that
the WHO estimates that in 2008 the use of vaccinations
prevented about 687,000 deaths [17]. Additionally,
vaccination in pregnant women also proved effective
in preventive pertussis in newborns, especially when
performed during the second or early third trimester of
pregnancy [18].

Such great achievements, however, should not make
science relax. The eradication of the pathogen is a
very difficult goal to achieve, not only because of
the stubbornness of those who persist in refusing
vaccination, but also because of the mutations that
occur over time in the genetic makeup of the bacterium.
Numerous authors have spoken, causing some alarm,
of a “return of pertussis” in recent years. Others, such
as J.D. Cherry, however, urge against catastrophic
tones [9, 19]. What is certain is that new cases of
whooping cough are continually being recorded;
in particular, a recent Italian study highlighted the
increase in prevalence in Apulia [20]. Finally, recent
research highlights how receipt of pertussis vaccine
grants short-term protection against pertussis but this
status wanes quite rapidly with the acellular pertussis
vaccine [21].

conclusions

To this date the antiquity of pertussis can be confidently
estimated to be of around 500 years based on historical
sources and phylogenetic trees. Much older strains
of the bacterium and potential epidemics cannot be
confirmed only based on literary sources and only new
biomolecular analyses on ancient human remains could
add more light on that. Bordella pertussis remains an
insidious pathogen still claiming thousands of victims,
while administration of vaccines and long-term efficacy
of certain vaccine types remain a key question for public
health.

Fig. 4. The Belgian microbiologist Octave Gengou. From https://
alchetron.com/Octave-Gengou.
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