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# Preface

Global health in the network of international research collaborations 
5 years Institute for Research in International Assistance (IRIA)

Dear activists for global health, dear colleagues,

The Institute for Research in International Assistance (IRIA) celebrates its five-year 
anniversary in May 2023, a good opportunity to look back at the various collabora-
tive projects and activities and to have an outlook to the coming five years. Since 
its foundation, IRIA followed up on the idea of organizing scientific partnerships 
to support and further research and development of health and well-being in ge-
neral, health care systems in particular and address supra-national global health 
questions, challenges and initiatives. Some projects, especially with Eastern Euro-
pean partners are based on projects of the Koch-Mechnikov-Forum, an initiative to 
support German-Eastern-European partnerships in health, originally with Russia as 
main partner country, since February 2022 without. 

IRIA has several formats of activity: 
•	Scientific and/or praxis-oriented collaborative projects, mainly bilateral and third-

party-funded
•	 Exchange programs for students, young researchers, senior scientists, mediated by 

several exchange organizations, including DAAD, Institut für Auslandsbeziehungen 
(ifa), International Sustainability Academy (ISA), Engagement Global (asa programm) etc.

•	Scientific meetings, especially serial symposia like the symposium on the occasion 
of World Tuberculosis Day each March or the International Young Researchers’ Sym-
posium (IYRS) as part of the World Health Summit satellite program

•	Education and training via seminars, workshops, webinars or international sum-
mer schools

Indonesia is already a cooperation country for German development cooperation. 
So far, the partnership has focused particularly on climate protection and sustaina-
ble development, promotion of the private sector and good governance. Further-
more, as an emerging economy, Indonesia is a partner for triangular cooperation 
with developing countries. 

Akkon University of Human Sciences with its Institute for Research in Internatio-
nal Assistance (IRIA) sees Indonesia as the healthcare system of an emerging mar-
ket and is now taking another step in deepening development cooperation with a 

pioneering Indonesia project: "Promotion of Health Sciences in Indonesia & the 
German-Indonesian Partnership in Research & Teaching in Public Health". With Mo-
hammadiyah University in Indonesia, a new promising partnership was established 
in autumn 2022. In concrete terms, this initially involves two focal points:
1. 	Joint teaching & preparation of a German-Indonesian Master program in Public 
   & Global Health, which combines medical and health content with social and po-
  litical science approaches. The target audiences are physicians, paramedics, 

nurses, other non-medical fields
2. 	Research projects on infectious diseases, NCDs (Non-Communicable Diseases), 

poverty-related diseases, social determinants of diseases, health system ana-
lysis and strengthening

The encouragement for this new cooperation came not least from the involvement 
of Indonesian experts and scientists in Akkon/IRIA symposia and forums, including 
the Young Researchers’ Symposium (IYRS) in October 2022. This event is one of 
IRIA's overarching formats dedicated to promoting young researchers.

To honor the new partnership with Indonesia, the decision matured to summarize 
the results of the IYRS in October 2022 in this new focus publication, the sixth edi-
tion of Akkon Schriftenreihe.

This IYRS assembled 21 projects of young colleagues dealing with an amazing ran-
ge of topics and research questions in global health. The presented projects ranged 
from clinical to public health research questions and from the Caribbean to Africa, 
Eastern Europe, India and also Indonesia. Contents and scientific discussions were 
of very high quality. 

We would like to thank all contributors, their supervisors, their respective instituti-
ons and also sponsors for supporting their works which now form an impressive and 
insightful overview of various projects dedicated to improve health in an changing 
and challenging environment. 

We are looking forward to continuing and deepening our collaborative work and 
wish you joy and inspiration while reading.

Timo Ulrichs & Gaby Feldmann
Head of Institute of Research in International Assistance (IRIA) / Akkon University
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Global cooperation at eye level

We congratulate IRIA to their anniversary and their excellent work during the past 
5 years. ifa – Institut für Auslandsbeziehungen champions freedom in art, research, 
and civil society worldwide, bringing together people who are committed to an 
open society. It creates analogue and digital spaces for encounter, exchange, nego-
tiation, and co-creation. ifa lends a voice to activists, artists, scholars, and scientists, 
promotes cooperation, and increasingly pursues its goals. 

One of our funding programmes, CrossCulture Programme (CCP), supports professio-
nals and committed volunteers from the cultural, educational, scientific, artistic and 
medial sectors to work together. Focal points of the programme are human rights, sus-
tainable development and policy-making, therefore the collaboration with instituti-
ons and persons working for the promotion of education, gender equality and health 
is vital to us – especially in the framework of feminist foreign policies. Women and 
LGBTIQA have special needs when it comes to health services that need to be acknow-
ledged. Examples are infant mortality, menstrual health and hygiene or the need for 
special treatments of transgender people or stereotypes when it comes to HIV.  

The Akkon University of Applied Sciences / IRIA has been a host organisation of CCP 
since 2018. CCP Fellows have benefited from Akkon’s resources and connections as 
well as contributed to the research and network of the University. CCP Fellow Rhon-
demo Kikon from Northern India e.g. focussed on health care for vulnerable groups 
during his Fellowship with Akkon, while Dr. Roodjmie Nazaire from Haiti dealt with 
the topics of tuberculosis and gender equality. Indonesian Fellow Hera Susanti re-
searched reproductive health and rights in Indonesia and shared her knowledge 
with students from Akkon University. 

These forms of collaboration between global partners are essential for the solution 
of worldwide challenges. ifa is looking forward to the upcoming 5 years of fruitful 
collaboration with IRIA.

Anne Kruse
Head of Division | CrossCulture Programme
www.ifa.de
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Congratulations to IRIA to their fifth anniversary and great work. We value the 
partnership of IRIA with Engagement Global/ASA program and are looking forward 
to future cooperation.
 
Personal encounters, exchange and engagement are at the core of the ASA program. 
For more than 60 years, ASA has brought together motivated students and young 
people with vocational training from Germany and countries in Africa, Asia, Latin 
America and Southeastern Europe to work together in order to find solutions for 
global challenges.
 
In cooperation with partner institutions around the world, Engagement Global 
awards 280 scholarships each year to young people to participate in the ASA pro-
gram. They are involved in more than 140 projects working on a broad range of 
sustainable development topics. A special feature is that the partner organizations 
propose the projects themselves. The Akkon University of Applied Sciences / IRIA 
has been a valued project partner for several years now. Working on women emp-
owerment and global health, the projects have made an important impact towards 
driving sustainable development and enabling students worldwide to work toge-
ther. In this way, Engagement Global and its partners make an important contribu-
tion to development education.
 
More information: 
https://asa.engagement-global.de
https://www.instagram.com/asaprogramm

#Preface
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#01.1 Global
Smoking behaviour in adolescents aged 13–14 years 
in the World: Literature Review
Gandi Puad Pratama, Erliga Nur Hikmah, Ghozali, 
Nida Amalia, Sri Sunarti, Kresna Febriyanto

Smoking behavior in adolescents is a 
bad behavior and has a negative im-
pact. As many as 34.7% of teenagers 
in Indonesia who are over 10 years old 
are smokers. The purpose of this litera-
ture study is to find out from existing 
literature sources what are the deter-
minants of smoking behavior in ado-
lescents. To answer this, it is necessary 
to summarize some published results 
from research on smoking behavior in 
adolescents.

METHOD. The method used in this re-
search is literature review. This study 
uses several relevant literature search 
sources in the database, including Sco-
pus, PubMed, Sciuredirect, and the Goo-
gle Scholar search engine. Searches for 
articles in English use keywords: deter-
minants, smoking, youth, Demographic 
and health survey (DHS), while searches 
for Indonesian-language journals use 
keywords: keywords: determinants, smo-
king, youth, Demographics and health 
surveys (SDK).

RESULTS. There are ten articles which 
state that smoking behavior can be re-
lated to age, education level, health 
insurance, employment, religion, area 
of residence, frequency of use of radio, 
television and newspapers.

CONCLUSION AND IMPLICATIONS. The 
lower the self-concept in adolescents, 
the higher the smoking behavior. This is 
because a low self-concept causes ado-
lescents to be easily influenced by their 
surroundings.

KEYWORDS. Smoking, Adolescents, De-
mographic and health survey (SDK).
Smoking behavior in adolescents is a bad 
behavior and has a negative impact. A to-
tal of 34.7% of adolescents in Indone-
sia aged over 10 years are smokers. The 
purpose of this literature study is to find 
out from the existing literature sources 
what are the determinants of smoking 
behavior in adolescents. To answer this, 
it is necessary to summarize some of the 
published results of research on smoking 
behavior in adolescents.

METHODS. The method used in this re-
search is literature review. This literature 
uses several sources of relevant litera-
ture searches in the database, including 
Scopus, PubMed, Sciuredirect, and the 
Google Scholar search engine. Search 
for English articles using keywords: de-
terminant, smoking, youth, Demographic 
and health survey (DHS), while searching 
for Indonesian language journals use 
keywords: determinant, smoking, youth, 
Demographics and health surveys (SDK).
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RESULTS. There are ten articles which 
state that smoking behavior can be re-
lated to age, education level, health 
insurance, occupation, religion, area of 
residence, frequency of use of radio, 
television and newspapers.

CONCLUSIONS AND IMPLICATIONS. The 
lower the self-concept in adolescents, 
the higher the smoking behavior. This is 
because low self-concept causes adole-
scents to be easily influenced by their 
surroundings.

KEYWORDS. Smoking, Adolescents, De-
mographic and health surveys (SDK).

1. PRELIMINARY. The trend of smoking 
among young people is a global problem, 
and the effects of smoking are contribu-
ting to increased mortality worldwide 
(Knaappila, Marttunen, Fröjd, Lindberg, 
&KaltalaHeino, 2019). According to WHO 
(2015), the percentage of the world's po-
pulation that consumes tobacco is 57% of 
the population of Asia and Australia, 14% 
of the population of Eastern Europe and 
the Soviet Union, 12% of the American 
population, 9% of the population of Wes-
tern Europe and 8% of the population of 
the Middle East. as well as Africa. Mean-
while ASEAN is an area with 10% of all 
world smokers and 20% of global causes 
of death due to tobacco (Alamsyah, 2017). 
Smoking cases occur mostly in upper-
middle-income and low-income countries, 
including Indonesia (WHO, 2017).

A study by(Tang et al., 2018)found that 
smoking is not only a health problem, 
but also has a significant impact on so-
cioeconomic status, quality of life, and 
welfare of a country.
Based on a study by the Data and Infor-
mation Center of the Indonesian Ministry 
of Health, the prevalence of smoking by 
sex shows that the prevalence of smo-
king among adolescent boys is 66% hig-
her than 6.7% (Ministry of Health, 2018). 
In Asia, data from the Asean Tobacco 
Atlas 2018 shows 19.8% of Indonesi-
ans are classified as first-time smokers 
among adolescents aged 13-15 years, 
with an average of 35.3% (Lian &Doro-
teo, 2018). In Indonesia, the 2018 Basic 
Health Research data shows that the pre-
valence of smoking in adolescents aged 
10 to 18 years has increased from 7.2% 
in 2013 to 9.1% in 2018, indicating a 
significant increase among adolescents 
(Ministry of Health, 2018) .
Demographic characteristic of study par-
ticipants in the Timor-leste GYTS 2009, 

residence, frequency of use of radio, 
television and newspapers. 

Conclusions and Implications:The 
lower the self-concept in adolescents, 
the higher the smoking behavior. This 
is because low self-concept causes 
adolescents to be easily influenced by 
their surroundings. 

Keywords:Smoking, Adolescents, 
Demographic and health surveys 
(SDK). 
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Tobacco use during 

adolescence is associated with 
adverse health effects later in life. 
Adolescence is the most critical 
period in life and is accompanied 
by rapid physical, psychological 
and emotional development and 
changes, and smoking at this age 
can be more dangerous for 
adolescent health by increasing the 
risk of developing chronic diseases 
(So and Yeo 2015). In addition, 
tobacco also has a negative impact 
on public health and the economy. 
Smoking is considered a disease 
listed at level ten of the 
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Tobacco use during adolescence is asso-
ciated with adverse health effects later in 
life. Adolescence is the most critical pe-
riod in life and is accompanied by rapid 
physical, psychological and emotional 
development and changes, and smoking 
at this age can be more dangerous for 
adolescent health by increasing the risk 
of developing chronic diseases (So and 
Yeo 2015). In addition, tobacco also has a 
negative impact on public health and the 
economy. Smoking is considered a disea-
se listed at level ten of the International 
Classification of Diseases (ICD-10; F17), 
so it deserves attention.
Various measures have been implemen-
ted to reduce the prevalence of smoking, 
one of which is by providing warning il-
lustrations on tobacco packaging. Despi-
te implementing a tobacco use cessation 
strategy, the reduction in smoking preva-
lence has not been significant.
The purpose of this literature review is to 
find out from existing literature sources 
what are the determinants of smoking 
behavior in adolescents. To answer this, 
it is necessary to summarize some pu-
blished results from research on smoking 
behavior in adolescents. We hope that 
the results of this literature review can 
be a source of additional literature and 
information about the factors that influ-
ence smoking behavior in adolescents.

2. METHODOLOGY. The method used 
in this research is literature review. This 
study uses several relevant literature 

search sources in the database, inclu-
ding Scopus, PubMed, Sciuredirect, 
and the Google Scholar search engine. 
Searches for articles in English use key-
words: determinants, smoking, youth, 
Demographic and health survey (DHS), 
while searches for Indonesian-language 
journals use keywords: keywords: deter-
minants, smoking, youth, Demographics 
and health surveys (SDK).
This study aims to determine what 
factors influence smoking behavior in 
adolescents from various sources. This 
research was conducted to seek a sys-
tematic approach using inclusion crite-
ria. Literature searches are limited from 
2015 to 2022 with articles in Indone-
sian and English. Literature searches 
using the Scopus, PubMed, Sciuredirect 
and Google Scholar Search Engine data-
bases were carried out by researchers 
with keywords resulting in 4,170 artic-
les. Then classification, adjustment of 
title and year of publication was carried 
out, and 170 articles were obtained. Af-
ter that, abstracts and full texts were se-
lected for the ninety-eight articles. Final 
results adjusted for inclusion and exclu-
sion criteria, resulting in twelve articles 
including author, year, title, design, sam-
ple, variable,

3. RESULTS. The results of the literature 
review resulted in 10 reviews that were 
included in the terms and inclusion cri-
teria, namely (Nketiah-Amponsah et al., 
2018), (Tang et al., 2018), (Abdulrahim & 

Jawad, 2018), (Magati et al., 2018), (Ke-
lishadi et al., 2016), (Zaborskis & Sirvy-
te, 2015), (Okagua, Opara, & Alex-Hart, 
2016), (Ribeiro Sarmento & Yehadji, 
2016), (Doku, Acacio-Claro, Koivusilta, & 
Rimpelä, 2019), (Nagrath et al., 2019)
From ten literatures, it appears that the 
factors that influence smoking can be 
related to age, education, health insu-
rance, employment, religion, place of 
residence, frequency of use of radio, 
television and newspapers.

4. DISCUSSION. Overall, the results of 
this study indicate that smoking is rela-
ted to gender, age, employment status, 
education level, wealth status, area of 
residence, access to media, adolescents 
whose parents smoke have a higher risk 
of smoking behavior and lack of unders-
tanding of the impact bad cigarettes 
from smoking. Adolescence is counted 
as the age when trying new things and 
taking risks (Ministry of Health, 2016). 
Prevalence Of Cigarrete Smoking By 
Gender, 2003–2014. 

Adolescence exposes some teenagers 
to friends and the environment that can 
shape their personality, one of which is 

smoking behavior (Efendi, Aidah, Has, 
Lindayani, &Reisenhofer, 2019).
Association between each demoghr-
aphic variable and current smoking 
status among in-school students in Ti-
mor-Leste (an estimate of smoking rate 
is 51.0%)

The rate of smoking behavior is clo-
sely related to the level of education, 
research conducted in Ethiopia states 
that someone with a higher education 
has a 44% lower likelihood of smo-
king compared to someone who has no 
education (Guliani, Gamtessa, & Çule, 
2019). Access to good information ma-
kes the desire to smoke high because 
teenagers can easily obtain information 
so they have a great desire to smoke. 
(Rudi, Masan, & Kwureh, 2017).
In addition to these factors smoking be-
havior in adolescents can be related to 
parents who smoke and this study re-
commends holding family discussions 
about the harmful effects of smoking; 
smoking in areas such as schools, public 
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closely related to the level of 
education, research conducted in 
Ethiopia states that someone with a 
higher education has a 44% lower 
likelihood of smoking compared to 
someone who has no education 
(Guliani, Gamtessa, &Çule, 2019). 
Access to good information makes 
the desire to smoke high because 
teenagers can easily obtain 
information so they have a great 
desire to smoke. (Rudi, Masan, 
&Kwureh, 2017). 

In addition to these factors 
smoking behavior in adolescents 
can be related to parents who 
smoke and this study recommends 
holding family discussions about 
the harmful effects of smoking; 
smoking in areas such as schools, 
public places and homes; and 
cigarette ads on billboards(Ribeiro 
Sarmento&Yehadji, 2016). Other 
studies have also found that 
smoking in adolescents is 
associated with families 
experiencing divorce which causes 
an increase in smoking habits and 
low academic achievement. This 
study recommends that the 
orientation of adolescent education 
through health education can be 
the main strategy for preventing 
adolescent smoking, counseling on 
smoking cessation to improve 
health equality , emphasized (Doku 
et al., 2019). Research from 
literature reviews has several 
weaknesses, including most of the 
articles derived from quantitative 
studies so they cannot explain the 
causes and effects of smoking 
behavior in adolescent boys. 

The implications of the research 
that has been done need to be 
adjusted to the policies in each 
country. Most of the research also 
uses secondary data, so that the 
search for articles is limited by 
variables that are relevant to 
smoking behavior. The difference 
found from the studies that have 
been conducted is that smoking 
behavior in adolescents can be 
influenced by several factors, 
including internal factors and 
external factors. However, in 
Indonesia research on the factors 
that influence smoking behavior in 
male adolescents using national 
secondary data from the 2017 
Indonesian Demographic and 
Health Survey on Adolescent 

Column percentages reported. Source: Computed by 
authors from the 2003, 2008 & 2014 GDHS
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higher education has a 44% lower 
likelihood of smoking compared to 
someone who has no education 
(Guliani, Gamtessa, &Çule, 2019). 
Access to good information makes 
the desire to smoke high because 
teenagers can easily obtain 
information so they have a great 
desire to smoke. (Rudi, Masan, 
&Kwureh, 2017). 

In addition to these factors 
smoking behavior in adolescents 
can be related to parents who 
smoke and this study recommends 
holding family discussions about 
the harmful effects of smoking; 
smoking in areas such as schools, 
public places and homes; and 
cigarette ads on billboards(Ribeiro 
Sarmento&Yehadji, 2016). Other 
studies have also found that 
smoking in adolescents is 
associated with families 
experiencing divorce which causes 
an increase in smoking habits and 
low academic achievement. This 
study recommends that the 
orientation of adolescent education 
through health education can be 
the main strategy for preventing 
adolescent smoking, counseling on 
smoking cessation to improve 
health equality , emphasized (Doku 
et al., 2019). Research from 
literature reviews has several 
weaknesses, including most of the 
articles derived from quantitative 
studies so they cannot explain the 
causes and effects of smoking 
behavior in adolescent boys. 

The implications of the research 
that has been done need to be 
adjusted to the policies in each 
country. Most of the research also 
uses secondary data, so that the 
search for articles is limited by 
variables that are relevant to 
smoking behavior. The difference 
found from the studies that have 
been conducted is that smoking 
behavior in adolescents can be 
influenced by several factors, 
including internal factors and 
external factors. However, in 
Indonesia research on the factors 
that influence smoking behavior in 
male adolescents using national 
secondary data from the 2017 
Indonesian Demographic and 
Health Survey on Adolescent 
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places and homes; and cigarette ads on 
billboards (Ribeiro Sarmento & Yehadji, 
2016). Other studies have also found 
that smoking in adolescents is associa-
ted with families experiencing divorce 
which causes an increase in smoking 
habits and low academic achievement. 
This study recommends that the orien-
tation of adolescent education through 
health education can be the main stra-
tegy for preventing adolescent smoking, 
counseling on smoking cessation to 
improve health equality , emphasized 
(Doku et al., 2019). Research from lite-
rature reviews has several weaknesses, 
including most of the articles derived 
from quantitative studies so they can-
not explain the causes and effects of 
smoking behavior in adolescent boys.
The implications of the research that 
has been done need to be adjusted 
to the policies in each country. Most 
of the research also uses secondary 
data, so that the search for articles is 
limited by variables that are relevant 
to smoking behavior. The difference 
found from the studies that have been 
conducted is that smoking behavior 
in adolescents can be influenced by 
several factors, including internal fac-

tors and external factors. However, in 
Indonesia research on the factors that 
influence smoking behavior in male 
adolescents using national secondary 
data from the 2017 Indonesian Demo-
graphic and Health Survey on Adole-
scent Reproductive Health (SDKI KRR) 
has never been studied.

5. CONCLUSION. Smoking behavior il-
lustrated in this study includes gender, 
age, employment status, education level, 
wealth status, area of residence, media 
access, adolescents with parents who 
smoke and lack of knowledge about the 
effects of smoking. Prevention of smo-
king behavior needs to be adapted to 
the characteristics of adolescents who 
smoke, so that information and actions 
can be targeted and effective in reducing 
smoking behavior in male adolescents. 
Cigarette consumption needs to be limi-
ted by prohibiting sales by and for teen-
agers as well as packaging and labeling 
of scary images caused by smoking. Con-
crete steps need to be taken related to 
government policies, one of which is con-
trolling the selling price by increasing ci-
garette excise duty every year so that not 
just anyone can consume cigarettes. ―― 
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Acute malnutrition or wasting refers to 
a child’s low weight for height. Rapid 
weight loss or failure to gain weight 
leads to acute malnutrition. Globally, 
there are more than 45.4 million under-
five children acutely malnourished, 13.6 
million of them suffer from severe acu-
te malnutrition1. Wasting contributes to 
nearly 1 million under-five children's 
deaths annually worldwide2. According 
to UNICEF’s conceptual framework of 
malnutrition, inadequate food intake 
and recurrent infectious morbidity re-
present the immediate causes of un-
dernutrition. Underlying causes are ca-
tegorized in three main themes; food, 
practice and health services3. 
Nutrition in crisis refers to a situation 
where individuals or communities lack 
access to adequate and/or nutritious 
food. This can occur during natural 
disasters, armed conflicts, economic 
downturns, and other emergency situa-
tions. In the humanitarian conditions 
resulting from disasters and wars, sup-
plies are cut off, access to food is re-
duced, and health services deteriorate, 
which causes an increase in cases of se-
vere acute malnutrition. Consequently, 
morbidity and mortality increase among 
vulnerable groups, especially among 
under-five children. As the conflict con-
tinues in Ukraine, access to food and 
clean drinking water, proper sanitation 
as well as healthcare have been distur-

bed.  Moreover, livelihoods, markets, 
and supply chains have been severely 
affected. These factors contribute in ad-
ding extra pressure on families to meet 
their immediate food needs. According 
to an assessment conducted by the 
World Food Programme (WFP), one-third 
of Ukraine’s  households were found to 
be food insecure4. In fact, several count-
ries are currently facing a food security 
emergency due to the macroeconomic 
crisis as a result of the Russian-Ukraine 
conflict that amplified the inflation rate 
in many countries around the world.  For 
instance, in Sudan, the national inflation 
rate increased to 144 percent in 2020 
and devastated purchasing power of 
local people5. Natural crises and pan-
demics can exacerbate the situation of 
food insecurity. For instance, the CO-
VID-19 pandemic has had a significant 
impact on global food systems, leading 
to disruptions in food supply chains, 
increased food prices, and reduced pur-
chasing power for many people, which 
in turn has contributed to an increase in 
malnutrition in some populations. This 
is especially true in low- and middle-
income countries, where the majority 
of the world's food scarcity and mal-
nourished people live. Additionally, 
the pandemic has hindered access to 
healthcare as well as to preventive and 
curative nutrition services, exacerbating 
the problem6.

Malnutrition in crisis situations can be 
caused by a combination of factors, in-
cluding limited access to adequate food, 
poor sanitation and hygiene, and increa-
sed risk of infectious diseases. In such 
situations, the population is particular-
ly vulnerable and the consequences of 
malnutrition can be severe, including 
increased morbidity and mortality. In 
particular, children, pregnant, breastfee-
ding women, and the elderly are more 
likely subjected to suffer from acute 
malnutrition. Malnutrition can impair 
the immune system and make an indivi-
dual more susceptible to infections and 
diseases7. People who are malnouris-
hed, especially those with deficiencies 
in vitamins and minerals, may have wea-
kened immune systems, making them 
more susceptible to infections and in-
creasing their risk of severe illness and 
death. Recently, during the COVID-19 
pandemic, several proofs showed that 
malnutrition could have long-term ef-
fects on the severity of COVID-19 whe-
re it can affect lung function, making it 
more difficult for the body to cope with 
the respiratory stress of COVID-19. In 
some cases, malnutrition can also lead 
to comorbidities, such as heart disease 
and diabetes, that increase the risk of 

severe illness from COVID-19, the mor-
tality among patients COVID-19 with 
malnutrition reached to 10 times more 
likely as compared to those who were 
well-nourished8,9. 

CONCLUSION. Malnutrition, including 
undernutrition and micronutrient defi-
ciencies, can have serious health conse-
quences, and can be especially harmful 
to under-five children, pregnant and 
lactating women, and the elderly. Mana-
ging acute malnutrition cases and provi-
ding food assistance is unlikely to lead 
to a lasting solution, unless other causes 
are addressed at the same time such as 
proper management of underlying di-
seases, community awareness enhan-
cement about exclusive breastfeeding, 
best feeding practice, hygiene and ge-
neral improvement of the national eco-
nomy. In crisis situations, the provision 
of emergency food assistance, as well as 
interventions to improve food security 
and nutrition, are crucial to protecting 
the health and well-being of affected 
populations. To address this issue, it is 
important to strengthen food systems, 
improve access to nutrition services, 
and provide targeted support to popu-
lations most at risk of malnutrition. ――
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Combating Childhood Obesity in Antigua and Barbuda 
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INTRODUCTION. The World Health Orga-
nization (WHO) defines obesity as “the ab-
normal or excessive fat accumulation that 
impairs health”. According to the WHO,  
in 2016 1.9 billion or 39% of adults 18 
years or older were identified as obese 
globally.1  In 2019, 38.2 million children 
under 5 were identified as obese and a 
total of 340 million children and adole-
scents from ages 5–19 were considered 
overweight or obese.1 Obesity has tripled 
worldwide in prevalence since 1975 with 
an exponential growth pattern seen in 
childhood obesity.1 The effects of obesi-
ty have significantly affected Caribbean 
countries, with 140 million people and 
one in three children considered obese.1  
Antigua and Barbuda (AB) rank third for 
obesity in the Caribbean region with a total 
prevalence of 31% impacting both adults 
and children based on the Pan American 
Health Organization (PAHO) data.2 In addi-
tion, according to the WHO, the prevalence 
of childhood obesity in Antigua is 38.2% 
with 26.7% of children identified as over-
weight and 11.5% identified as obese.3  
Obesity is tied to cardiovascular disea-
se, diabetes, musculoskeletal disorders, 
cancers, depression, and low self-es-
teem.4 In addition to health consequen-
ces, obesity poses a financial burden on 
the economy. Thus, the aim of this paper 
is to identify the social, economic, envi-
ronmental risk factors and consequences 
of childhood obesity in AB. Furthermore, 
discuss proposed solutions for better 
prevention and management.

ANTIGUA AND BARBUDA. AB is a twin-is-
land identified as a small island deve-
loping state (or SIDS) in the Eastern Ca-
ribbean5 and relies heavily on external 
resources for sustainability. The popula-
tion consists of approximately 100,000 
people with 97% living in Antigua. The 
Gross Domestic Product (GDP) is $1.47B 
US Dollars ranking AB as a high-income 
country by the World Bank standards. AB 
also has a high human development index 
which compares health, education and 
standard of living.6

Like other SIDS, AB is highly susceptible 
to climate change.7 The terrain is flat with 
minimal annual rainfall, however global 
warming has increased extreme weather 
events including hurricanes and floods 
all of which make sustainable agriculture 
challenging. 7

Historically, the first documented settlers 
in AB were the Arawaks, who introduced 
agriculture including the famous Antiguan 
black pineapple to the land.8 However, the 
arrival of the Europeans in 1632, lead to 
the eradication of these indigenous peop-
le and massive importation of west African 
slaves to work the lands. The agricultural 
practices shifted to the monoculture of su-
garcane production and propelled Antigu-
an people into an era of extreme poverty, 
malnutrition, and poor social health that 
lasted for centuries. In 1981, AB finally 
gained its independence and transitioned 
to a tourist-based economy which intro-
duced the importation of new foods, and 
a vibrant growing economy.8

CHILDHOOD OBESITY IN ANTIGUA AND BARBUDA. Childhood obesity in AB has seen 
an exponential growth between 2000–2020.9 

Causes that have cultivated this obesogenic environment include physical inactivity, 
over-consumption of highly processed foods and sugar sweetened beverages (SSBs), 
insufficient access to water and fresh vegetables, socio-economic challenges, envi-
ronmental challenges and the COVID 19 pandemic. Obesity does not discriminate as 
it impacts both high- and low-income countries and wealthy and impoverished per-
sons.10 However, those living in poverty have poorer health outcomes. According to 
UNICEF in 2016, 25% of children and adolescents in AB were living in poverty, with a 
6% higher incidence rate of poverty among female single-headed households.11 Fa-
milies have had to adapt to consuming more affordable processed & ultra-processed 
foods and SSBs with 70% of children consuming a soda per day.12

 https://global-
nutritionreport.
org/resources/
nutrition-profiles/
latin-america-
and-caribbean/
caribbean/antigua-
and-barbuda/ (last 
viewed December 
2022)

Figure 2:  Average Daily 
Frequency of Carbonated 
Soft Drink Consumption

Source: Global Nutrition 
Report Country Nutrition 
Profiles https://globalnu-
tritionreport.org/re-
sources/nutrition-profiles/
latin-america-and-carib-
bean/caribbean/antigua-
and-barbuda/ (last viewed 
December 2022)

Figure 1: Prevalence of obesity in children and adolescents in Antigua and Barbuda 
Source: Global Nutrition Report Country Nutrition Profiles
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In addition, increased utilization of public and private transportation, and the increa-
sed use of screens for recreation have decreased the participation of physical activity 
among children. Currently, physical activity in schools is only mandatory in government 
schools up to grade 9.  Per week, children receive an average of 45 minutes of organi-
zed sport or play.12 Combined with no access to bike lanes, limited sidewalks and suita-
ble parks and recreations, children have limited opportunities to participate in physical 
activity.13 Safety is another issue that increases physical inactivity among young girls.  
In 2016, 75% of male children ages 11–17 were inactive. In contrast, above 80% of 
female children 11–17 years of age were identified as physically inactive.14

The impacts of the COVID 19 pandemic 
only exacerbated the issues related to 
poverty and physical inactivity thus 
fueling the childhood obesity crisis. 
Constant school closures, online lear-
ning and social distancing all decreased 
the already limited amount of physical 
activity children engaged in.15 COVID 
19 further increased the magnitude of 
poverty in AB with post pandemic esti-
mations of children living in poverty in-
creasing to from 25% to 29%.11

The leading reason for worsening pover-
ty in AB was the impact of border clo-
sures on its tourist-based economy du-
ring COVID 19. This narrowed the fiscal 
space which led to budgetary cuts in 
the Medical Benefits Scheme (MBS), the 
country’s health financing agency that 
finances health care for all residents 
through salary contributions.16 During 
this time, community and school-based 
initiatives aimed at reducing childhood 
obesity were the first to be cut.

The growing economy in recent deca-
des and the increased food insecurity 
of many households brought on by the 
pandemic fueled the obesogenic envi-
ronment in AB. The health risks associa-
ted with obesity also severely impact the 
economy.  The cost of obesity on health 
care was 6.5 million U.S dollars in 2016 
and has been estimated to continue to 
increase reaching 125 million US dollars 
by 2025.17
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Figure 3: Insufficient 
physical activity, Boys 
Source:  Report card: An-
tigua and Barbuda - data.
worldobesity.org. (2022, 
October 28). Retrieved 
December 10, 2022, from 
https://data.worldobesity.
org/country/antigua-and-
barbuda-6/report-card.pdf

Figure 5: Projected changes in severe poverty due to 
COVID-19
Source: UNICEF Eastern Caribbean. UNICEF. (2021, July 
1). Retrieved December 10, 2022, from https://www.
unicef.org/easterncaribbean/

Figure 4: Insufficient 
physical activity, Girls 
Source:  Report card: Anti-
gua and Barbuda – data.
worldobesity.org. (2022, 
October 28). Retrieved 
December 10, 2022, from 
https://data.worldobesity.
org/country/antigua-and-
barbuda-6/report-card.pdf

Boys, 2016

Girls, 2016

Impacts on household food consumption are 
widespread and remain a major concern.

Figure 6: Prevalence of food consumption patterns in 
Antigua and Barbuda Households during the Covid 19 
pandemic in June 2021
Source: Caribbean COVID-19 Food Security and Liveli-
hoods Impact Survey Antigua and Barbuda Summary 
Report June 2021
https://docs.wfp.org/api/documents/WFP-0000129479/
download/ last viewed December 2022
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METHODS. A literary review was con-
ducted on reports addressing Obesity 
and Childhood Obesity from reputable 
sources including the United Nations 
(UN), WHO, PAHO, UNICEF, the World 
Obesity Federation, and the Global 
Nutrition Report. Additionally, the Nu-
trition Policy of Antigua and Barbuda, 
and other literature on nutrition and 
physical activity in AB were reviewed 
including the Healthy Caribbean Coa-
lition report on Childhood Obesity. 
Finally, interviews were held with key 
stakeholders in AB in the Ministries of 
Health, Agriculture, Education and in 
the field of Public Health both locally 
and regionally.

DISCUSSION. CURRENT INTERVENTI-
ONS & PROPOSED SOLUTION. AB has 
taken steps to reduce the prevalence 
and impact of obesity in the country. 
At the neonatal level, AB has multiple 
initiatives to increase exclusive bre-
astfeeding among young mothers. This 
is crucial as optimal breastfeeding is 
linked to reduced risk of obesity and 
NCDs during childhood and in later 
life.  Although, the Caribbean region as 
a whole holds one of the highest glo-
bal breast-feeding averages, the regio-
nal average still falls below the global 
target of the WHO’s Comprehensive 
Implementation Plan on Maternal, In-
fant and Young Child Nutrition to have 
at least 50% of all babies exclusively 
breastfed during the first six months of 

life by 2025.18 To increase the exclusi-
vity of breastfeeding, the country has 
initiated a National Breastfeeding Com-
mittee  that has implemented a pletho-
ra of policies and programs to improve 
breast feeding practices.
For school aged children and beyond, 
there is a drafted policy awaiting imple-
mentation to enforce taxation on SSBs.9 
Taxing SSBs has been a great success in 
the neighboring country of Barbados, 
which after implementation in 2015, 
saw a substantial reduction in the sales 
and consumption of SSBs.20 Enactment 
of this policy in AB shows promise of 
significantly decreasing sales and con-
sumption of SSBs as well.  
To further empower the AB communi-
ties and reduce food and water inse-
curities, the government introduced a 
Backyard Garden program (BYG) in as-
sociation with the Food and Agricultural 
Organization (FAO), the National School 
Meals Program, Lifelong Learning for 
Farmers (L3F) and the Water Energy 
Nexus project[21][22][23]. Additionally, to 
address the limited physical activity of 
the AB population, in 2020 the govern-
ment launched a national initiative cal-
led Antigua Barbuda Moves in hopes to 
reduce the incidence of noncommuni-
cable disease (NCDs) such as diabetes 
and obesity.24 This outreach initiative 
was curtailed by COVID but hosted a 
successful national walk in July 2022.24

Feasible and sustainable solutions for 
AB will take multi-sectoral investment 

from the government, the public and 
private healthcare systems, schools, 
businesses, and the wider communi-
ties being served. This can be done by 
effectively strategizing the utilization 
and magnitude of the resources alrea-
dy present. For starters, focusing on 
incentivizing preventative care mea-
sures via the MBS.   For example, the 
introduction of a tiered membership 
status based on positive lifestyle prac-
tices such as annual check-ups, regular 
exercise, NCD screenings and optimal 
management of associated chronic di-
sorders may reduce healthcare costs 
while promoting members of the MBS 
to a silver, gold, or platinum status.
Next, there must be an improvement 
in the current data collection, analysis, 
access, and usage.  Currently, there are 
local surveillance programs that are 
focused on children under age 5 ye-
ars, however the information has been 
underutilized and should be consist-
ently expanded to target all children 
under the age of 18.9 To improve data 
resources, key data collectors and ana-
lyzers must be identified. For example, 
to monitor the weights of children du-
ring the school year, schools can colla-
borate with the health authorities by 
tracking BMI percentiles.  In addition, 
the MBS can create an electronic plat-
form to collect and maintain biometric 
and disease prevalence data. This will 
centralize the data, provide a snapshot 
of the country's health statistics, and 

provide appropriate electronic access 
to the government, the community, 
leaders, and policy writers.  In addi-
tion, creating data driven policies that 
can be monitored, evaluated, and ad-
justed will improve financial decision 
making and health outcomes.
On a community level, an amplification 
of the school and home garden pro-
grams will reach more lower income 
families. This is currently being done 
within the L3F program which focuses 
on linking human, social and financial 
capital while empowering youth and  
women through farming.13 Unfortuna-
tely, these programs have seen greater 
success within the middle- and higher-
income families rather than those in 
greater need.9 Through consistently en-
hanced targeted marketing in schools 
and the establishment of a resource 
sharing network between schools for 
seeds, crops, and soil will  enable  more 
lower income families to benefit from 
the program.
Lastly, for the proposed solutions to be 
successful and sustainable, there must 
be proper communication, community 
investment and confidence in the esta-
blished programs. To ensure this com-
munity buy-in, the government of AB 
will need to ensure timely budgetary 
allocations and distributions within the 
fiscal year. In addition, improved inter-
communication between the govern-
mental ministries, healthcare systems 
and the Antiguan and Barbudan people 

 2322 Global health in the network of international research collaborations

#02 Antigua
Combating Childhood Obesity in Antigua and Barbuda 



is quintessential. In 2007, the Caribbe-
an Community also known as CARICOM, 
recommended an inter-ministerial 
committee that focused on NCDs and 
health.25 The successful implementa-
tion of this unit in Jamaica, can be used 
as a foundational framework for AB’s 
different sectors to unite rather than 
continuing to work in silos.26  

CONCLUSION. Childhood obesity is po-
sing a grave threat globally as it leads 
to poor health and significant econo-
mic burden in high and low -income 

countries. It is linked to heart disease, 
type II diabetes, cancers, and low self-
esteem. Its impact on a young nation 
such as AB can be crippling. It will take 
a systematic approach of government 
investments in data improvement and 
implementation of evidence-based po-
licies. The mindset of holistic wellness 
must be embraced by the people of AB 
so that prevention can be prioritized 
further in the healthcare delivery mo-
del rather than the current treatment-
based system. ―― 
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ABOUT THE GAMBIA. The Gambia is the 
smallest country in mainland Africa, with 
an extent of about 330 km east to west, 
and less than 50 km north to south. The 
Gambia is one of the most densely po-
pulated countries in West Africa with a 
population of about 2.3 million people. 
The highest concentration of people 
is around the increasingly urbanized 
landscape spreading outward from The 
Gambia’s capital, Banjul. The city is bu-
ilt on a small peninsula tucked between 
mangrove-lined estuaries and the broad 
mouth of the Gambia River, which rises 
out of the Fouta Djallon Highlands of 
Guinea. With its natural port, Banjul is 
an important trading post between West 
Africa and the world. The main ethnic 
groups are the Mandinka, the Wolof, and 
the Fula. The economy is largely based 
on agriculture and tourism, but it faces 
challenges such as high unemployment 
and poverty (Landscapes of West Africa, 
2023).

CHALLENGES. More than 800 million 
people menstruate daily (Michel et al. 
2022). Whereas 500 million lack access 
to menstrual products and adequate fa-
cilities (World Bank, 2023). Period pover-
ty is a global health issue. It is a situation 
where menstruators lack access to ade-
quate and hygienic sanitary products. 
They also lack knowledge of healthy 
period management practices and wa-

ter, hygiene, and sanitation facilities to 
manage their period with dignity (World 
Bank, 2023). According to the study 
conducted by the Ministry of Basic and 
Secondary Education of The Gambia in 
2018, girls miss 10-20% of school days 
in a year due to period poverty. When 
girls are absent from school, they miss 
a lot of lessons, perform poorly in class, 
and eventually drop out of school. When 
girls from low-income families drop out 
of school, they become victims of early 
or forced marriages, teenage pregnan-
cies, and female genital mutilation (Ac-
tionAid, 2022). Some women and girls go 
through sexual violence or rape, domes-
tic violence, emotional violence, or psy-
chological violence in their communities 
in the process of accessing sanitary pro-
ducts. Less privileged women and girls 
resort to transactional sex. Transactional 
sex refers to non-commercial, non-ma-
rital sexual relationships where women 
and girls exchange sex for money so that 
they can buy sanitary products to mana-
ge their periods with dignity. This predis-
poses them to urogenital infections, STIs, 
HIV & AIDS, Herpes, and Cervical cancer. 
Recurrent urogenital infections can lead 
to infertility and thus cause physical or 
psychological violence in a girl’s life. 
Period poverty results in mental health 
issues such as anxiety, depression, low 
self-esteem, suicidal thoughts, and sui-
cide (Cardoso LF et al. 2021). Currently, 

girls and women especially those in rural 
Gambia use different unhygienic pro-
ducts to manage their periods. Some of 
the products include old pieces of cloth, 
rags, sponges, gauze, and toilet rolls. 
Those who use disposable pads do not 
dispose of them appropriately (Actio-
nAid, 2022). On average, a menstruating 
person uses and disposes of 12,000 to 
16,800 disposable sanitary products in 
their lifetime which is about 32 products 
each period (WoMena, 2019). Single-use 
menstrual products are made up of up to 
90% plastic, and a cocktail of chemicals. 
Over a billion of these non-compost-
able sanitary products are making their 
way into sewerage systems, waterways, 
landfills, and water bodies every month 
causing harm to our environment, mari-
ne life, and human beings (Elledge et al. 
2018). And every used sanitary napkin 
carries two grams of non-biodegrada-
ble plastic (WEN, 2018). The amount of 
non-biodegradable plastic accumulated 
every month is very high, a factor strong 
enough to raise concern over the crisis 
which the environment is facing cur-
rently. It is estimated that 1 disposable 
pad is equivalent to 4 plastic bags and 
if buried, it can spend 500-800 years in 
the ground (Friend of the Earth, 2018). 
The issue of managing menstrual waste 
needs more attention, however, it is the 
most neglected topic in the menstrual 
health and hygiene management value 
chain, water sanitation and hygiene, and 
climate change.

ABOUT GIRLS PRIDE. Girls’ Pride Gambia 
is a non-profit, women-led, community-
based organization that started in 2017 
as a result of period poverty affecting 
girls’ education in The Gambia. It provides 
sustainable, eco-friendly, and reusable 
sanitary pads for women and girls from 
low-income families, trains women, men, 
and adolescent boys and girls on sexual 
and reproductive health and rights (SRHR) 
through gamification, conducts training 
of trainers on SRHR, training on reusable 
sanitary pad production, and offers on-
line and offline counselling services. Girls’ 
Pride Gambia’s mission is to create an in-
clusive safe space and promote the utili-
zation of sustainable solutions for sexual 
and reproductive health and well-being 
for all and its vision is to provide access 
to comprehensive health education and 
healthy sexual and reproductive health 
products and services through innovation. 
Girls’ Pride Gambia is working on different 
objectives to address sexual and repro-
ductive health issues and advance gender 
equality in The Gambia. Some of their ob-
jectives include:
– To keep girls in schools during their 

periods through the provision of 
menstrual health and hygiene ma-
nagement education and the distri-
bution of reusable, eco-friendly, and 
biodegradable sanitary pads.

– End sexual and gender-based violen-
ce and harmful traditional practices 
such as female genital mutilation and 
child marriage.
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– End inequalities by involving women 
and girls from low-income and under-
served communities, persons with di-
sabilities, displaced individuals, refu-
gees, prisoners, and orphans.

– End gender inequality by empowering 
adolescent boys and girls, men, and 
women on sexual and reproductive 
health and rights. 

– Eradicate the stigma, social norms and 
taboos surrounding sexual and repro-
ductive health and rights, gender-ba-
sed violence and harmful traditional 
practices in The Gambia.

– Reduce the amount of plastic waste 
generated during menstruation from 
single-used disposable pads and tam-
pons that are causing harm to the en-
vironment and waterbodies through 
the provision of environmentally 
friendly and reusable sanitary pads 
that generate zero waste and reduce 
the carbon footprints of menstruators.

– Conduct skills training for women and 
girls on how to make reusable sanita-
ry pads using biodegradable materials 
that are locally available in their com-
munities.

– Girls’ Pride Gambia recruits women 
and girls from low-income families, 
divorcees, and survivors of sexual and 
gender-based violence, child marria-
ge, and female genital mutilation as 
community volunteers and empowers 
them with the right knowledge and 
skills they need to become advocates 
in their local communities. 

Through their various community pro-
jects, Girls’ Pride Gambia is advancing 
the following UN Sustainable Develop-
ment Goals (SDGs). 
–  SDG 3 – Good Health and Wellbeing
–  SDG 4 – Quality Education
–  SDG 5 – Gender Quality
–  SDG 6 – Clean Water and Sanitation
–  SDG 8 – Decent job and economic 

growth
–  SDG 10 – Reduce inequalities.
–  SDG 12 – Responsible consumption 

and production
–  SDG 13 – Climate Change

HOW GIRLS’ PRIDE IS ADDRESSING PE-
RIOD POVERTY IN THE GAMBIA. Girls’ 
Pride Gambia works with its partners and 
community volunteers to raise aware-
ness about sexual and reproductive 
health and rights, harmful traditional 
practices, sexual and gender-based 
violence, how they can eradicate the 
negative social norms, and taboos in 
The Gambia and the impact of climate 
change on human health. The NGO pro-
vides healthy,environmentally friendly, 
and reusable sanitary pads for women 
and girls from low-income families, 
marginalized communities, persons 
with disabilities, internally displaced 
women and girls, orphans, prisoners, 
and girls who live in boarding schools.  
To sustain their projects, they involve 
community members to take ownership 
of the projects and provide the little re-
sources that are locally available in their 

communities. Some of the projects they 
have implemented with their partners 
include:
Project Thrive is an initiative that trains 
vulnerable women and girls on menst-
rual hygiene management and provides 
eco-friendly and reusable sanitary pads 
for them to thrive in their communi-
ties. They conduct school and commu-
nity sensitization programs for girls on 
menstrual hygiene, period shaming, 
harmful traditional practices, and sexual 
and gender-based violence. Girls’ Pri-
de Gambia works with celebrities and 
models during miss competitions and 
fashion shows and uses those platforms 
to educate people about period pover-
ty and how it affects girls’ education. 
They also conduct training of trainer 
programs on reusable sanitary pad pro-
duction. Through their partnership with 
the Comprehensive Health Education 
Project under the Ministry of Basic and 
Secondary Education (MoBSE), twenty-
six (26) schoolteachers were trained on 
how to make handmade reusable sani-
tary pads. Each of these teachers set up 
reusable pad banks in their schools and 
also continues training their students-
both boys and girls on how to make 
sanitary pads. Boys make pads for their 
schoolmates and girls make pads for 
themselves. Some of the reusable pads 
are kept in the pad banks in schools. 
The pad bank is a safe corner in schools 
where girls get access to reusable and 
eco-friendly sanitary pads during their 

periods. Girls’ Pride Gambia believes 
that they cannot achieve gender equa-
lity without men and boys. Therefore, 
they train men and adolescent boys 
on sexual and reproductive health and 
rights. They empower men and boys 
to become advocates for women’s and 
girls’ rights in their local communities 
and to understand that women and girls 
can make decisions about their bodies 
on their own. 
In May 2022, they launched the #Tree-
4Pads project. This is a community cli-
mate change mitigation project that 
involves adolescent girls and young 
women in tree-planting exercises. They 
partner with organizations that work on 
climate change and nature conserva-
tion. Women and girls are educated on 
climate change, the impact of climate 
change on their health and how using 
reusable and environmentally friendly 
sanitary products can reduce their car-
bon footprints and allow them to mana-
ge their periods with dignity. For each 
tree planted, girls and young women 
receive sanitary pads that are reusable 
for 3 years.
Currently, Girls’ Pride Gambia uses ga-
mification- the Funneh board game 
to educate adolescent girls, boys and 
adults about global health and plane-
tary health issues such as menstruation, 
teenage pregnancy, child marriage, fe-
male genital mutilation, mental health, 
contraceptives, HIV& AIDS, and climate 
change. Introducing their community 
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members to learning through gamifica-
tion gives them the opportunity to initi-
ate and normalize conversations around 
complex, sensitive and taboo topics in 
schools, at home and in workplaces.
In July 2022, Girls’ Pride Gambia partne-
red with eTrash2Cash on a project called 
#Plastics4Pads. Through this project, 
women and girls have the opportunity 
to exchange household plastic waste 
with reusable and eco-friendly sanitary 
pads. The plastic waste that is collected 
is sent to recycling companies that recy-
cle plastic waste to reduce the number 
of plastics in their environment and pro-
tect the water bodies from plastic pol-
lution. Girls’ Pride Gambia’s volunteers 
also train adolescent girls in rural com-
munities on how to repurpose some of 
the plastic waste into useful household 
materials.
The non-profit community-based orga-
nization Girls’ Pride Gambia has thirty-
five (35) team members and over fifteen 
(15) local and international partners. 

They have distributed over 15,000 eco-
friendly and reusable sanitary pads, and 
over 20,000 people were educated on 
issues related to sexual and reproducti-
ve health and rights and climate change. 
Seven-six (76) people including school-
teachers and community members were 
trained on how to make reusable sani-
tary pads. One hundred and sixty (160) 
schoolteachers from conventional and 
non-conventional schools were trained 
on menstrual hygiene management, 
gender-based violence, and period sha-
ming and the majority of the teachers 
trained were male teachers. With sup-
port from media houses in The Gambia, 
Girls’ Pride Gambia has conducted ab-
out 50 TV and community radio sensi-
tization programs to educate Gambians 
on sexual and reproductive health, and 
rights and how they can work together 
to address the taboos in their communi-
ties. Through the #Tree4Pads initiative, 
over 3000 trees have been planted in our 
communities to restore the ecosystem. ――
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ABSTRACT. BACKGROUND. The use of 
GIS has been crucial in modeling disease 
risk for rapid and effective surveillance. 
Particularly, it has been used by resear-
chers to evaluate environmental factors 
associated with meningitis risk. Despite 
these advantages, its use has been extre-
mely limited in the Upper West Region of 
Ghana. This study used GIS and spatial 
statistics to model spatially varying pre-
dictors of meningitis prevalence.

METHODS. Health data were collected 
between 2018 and 2020, to examine 
spatiotemporal associations. All ca-
ses were geocoded at the communi-
ty level. Spatial modeling was done 
with Geographic Weighted Regression 
(GWR) model to determine the spatial 
variation in the relationship between 
meningitis incidence and bioclimatic 
conditions.

RESULTS. Between 2018 and 2022, a to-
tal of 1,176 cases of bacterial meningi-
tis were reported, resulting in 118 fatali-
ties. Of these cases, 605 were male and 
571 were female, with the age group of 
15-29 years being the most affected. 
The highest Attack Rate (AR) was ob-
served in Nandom at 492 per 100,000 
population, followed by Nadowli-Kaleo 
at 314 per 100,000 population. Con-

versely, Jirapa had the highest Case 
Fatality Rate (CFR) at 17%. The GWR 
model analysis revealed that precipita-
tion (r2=0.93), wind speed (r2=0.8), and 
household size (r2=0.56) were positi-
vely associated with the prevalence of 
bacterial meningitis.

CONCLUSION. Household size and winds-
peed place a significant role in the spread 
of meningitis. Therefore, time and targe-
ted interventions should be directed to-
ward areas and communities with larger 
household sizes and higher average 
windspeed.

KEYWORDS. Spatial Epidemiology, Bio-
climatic Conditions, Climate Change, 
Bacterial Meningitis, Geospatial Analy-
sis, Ghana, and Upper West Region

INTRODUCTION. Meningitis is a health 
condition characterized by inflamma-
tion of the meninges, the protective 
membranes surrounding the brain and 
spinal cord, and/or the cerebrospinal 
fluid (Joseph et al., 2020; WHO, 2011b). 
It can be caused by various pathogenic 
agents, including viruses, fungi, and 
bacteria (AM & MC Thomson, 2002; 
Putz et al., 2013). However, the majo-
rity of meningitis cases are caused by 
bacteria, particularly Neisseria menin-

gitidis (serogroups A, W135, C, and X), 
Streptococcus pneumoniae (S.P), and 
Haemophilus influenzae type B (Hib). 
Meningitis outbreaks are associated 
with social, economic, and healthcare 
burdens in low-income settings due to 
the frequency of outbreaks (Souza et 
al., 2012). Transmission of meningitis is 
frequently associated with fluid secre-
tion from the throat and the transfer of 
infected droplets to an infected person 
(Paireau et al., 2012). Meningitis can 
cause permanent brain damage and ot-
her permanent sequelae, and evidence 
shows that if left untreated, meningitis 
can cause serious brain injury in 15% 
of cases (WHO, 2018, 2021). While me-
ningitis can occur anywhere at any time, 
people in Sub-Saharan Africa (SSA) are 
at greater risk (Edward, 2020). The me-
ningitis belt, a region in SSA stretching 
from Senegal to Ethiopia, experiences 
annual outbreaks, which occur during 
the dry season between October and 
May, characterized by dryness and dust 
(Paireau et al., 2012). Historically, these 
yearly outbreaks have been associated 
with Neisseria meningitidis serogroup A 
(NmA) (AJ Pollard, 2004). Globally, there 
are more than 1.2 million cases of bacte-
rial meningitis every year (WHO, 1997). 
Without timely intervention, case fata-
lity may reach 70%, and at least 20% 
of cases are likely to have permanent 
sequelae, such as hearing loss, limb 
amputation, and neurological disability 
(WHO, 2011a). However, the prevalence 

and mortality of meningitis vary accor-
ding to sociodemographics, geography, 
and prevailing bioclimatic conditions 
(CDC, 2016). The Northern, North East, 
Savanna, Upper East, and West, and the 
Bono East Regions are at greater risk of 
bacterial meningitis since they are loca-
ted within the meningitis belt (Hodgson 
et al., 2001), and most NnA epidemics 
have historically occurred in these re-
gions. For example, between 1996 and 
1997, there was a large-scale outbreak 
where 18,703 cases and 1356 deaths 
were recorded, and all these cases oc-
curred within districts within the three 
northern regions (Tikhomirova et al., 
1997). There was a combined outbreak 
of S. Pneumoniae and Neisseria Meningi-
tidis Serotype W (NmW) between 2015 
and 2016 that affected the entire Gha-
na, even though Upper West and Brong 
Ahafo Regions were the most affected in 
the country (Aku et al., 2017; Domo et 
al., 2017; Kwarteng et al., 2017a). There 
have also been focal outbreaks in these 
regions caused by serotype NmW since 
2010 (Kwarteng et al., 2017b; Kwarteng 
et al., 2017a). However, there has been 
a significant decline in cases caused 
by Neisseria Meningitidis Serotype A 
(NmA) since the introduction of Polysac-
charide Conjugate Vaccine Type A du-
ring the early 2000s (Carod Artal, 2015; 
Ferraro et al., 2014). The outbreaks in 
Upper West in particular have been ex-
periencing seasonal outbreaks usually 
between October and April every year. 
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Since all districts within the district are 
situated within the meningitis belt and 
are all affected by the dry season (Har-
mattan), there is a significant disease 
burden. For example, the cooccurrence 
of Neisseria Meningitidis serotype X 
(NmX) and Covid-19 outbreaks in 2020 
posed a serious health burden to the 
public health system in the region (Ali 
et al., 2022a; GHS, 2020). Despite the 
demonstrable burden, management of 
the epidemics remains very difficult in 
Ghana particularly in Upper West, partly 
due to the spatiality of the occurrence. 
Due to the spatiality of the epidemics, 
without effective and targetable inter-
vention such as surveillance, it may be 
difficult to optimize scarce resources. 
Considering the seasonality of the epi-
demics, it may be logical to argue they 
may be an association between certain 
bioclimatic factors and bacterial me-
ningitis. There is also a challenge of im-
proving surveillance efforts due to spa-
tial sociodemographic heterogeneity. 
For example, household size may vary 
significantly across the region. Consi-
dering the fuzzy nature of bioclimatic 
conditions, it is difficult to describe its 
influence on epidemics descriptively. 
Since risk factor(s) guided information 
may be useful to targetable interventi-
on, and the fact that some of these risk 
factors spatially vary, there is the need 
to design models that estimate spa-
tially varying relationships. However, 
currently, there is no study focusing on 

the spatial epidemiology of bacterial 
meningitis based on bioclimatic drivers. 
This research gap poses a significant 
challenge to effective management and 
prevention efforts. This study, therefore, 
adopts geographically weighted regres-
sion (GWR) to geographically varying 
relationships between meningitis pre-
valence and annual precipitation, wind 
speed, and household size. 

MATERIALS AND METHODS
Study Area
Upper West Region is found in the North 
Western flank of Ghana covering a land 
area of 18,476 km2. It is bordered to 
the north and west by Burkina Faso, 
east by Upper East Region, and South 
by Brong Regions. It has a population of 
approximately 901,499 people in 2022, 
calculated using a 2.0% rate of growth 
from the Population and Housing Cen-
sus 2020 (GSS, 2020). Bio-climatically, 
the region is predominantly a guinea 
savanna with a topical climate. It has a 
minimum temperature of 22.60C and a 
maximum of 40.10C, and precipitation 
of between 100 and 120cm per year. 
Harmattan winds during the dry season 
are characterized by dust originating 
from the Sahara, in the Northeastern 
part of the region. This period is known 
for colder nights and dry/dusty dayti-
me. The combination of these climatic 
conditions makes the region extremely 
vulnerable to seasonal meningitis out-
breaks (GHS, 2020).

Study Design
This was a retrospective spatial epide-
miologic study design where retrospec-
tive data between 2018 and 2020 were 
considered. This data was collected 
through routine surveillance in the Up-
per West Region. 

Study Population
All cases were included independent of 
age or sex or any sociodemographic fac-
tors. However, cases that did not meet the 
WHO standard case definition (suspected, 
probable, and confirmed cases) of bacte-
rial meningitis were excluded. The case 
definitions used for this criterion were:
1.	 Suspected Meningitis Case: Any per-
son with abrupt onset of fever (>38.5 °C),  
neck stiffness, or other meningeal signs, 
including bulging fontanelle in infants, 
was considered a suspected case. (IDSR-
GHS, 2019)
2.	 Probable Meningitis Case: Suspect 
a case with turbid, cloudy, or purulent 
appearance of cerebrospinal fluid (CSF) 
sample or leukocyte count >10 cells/
mm3 or with bacteria identified by Gram 
stain in CSF, or positive antigen detection 
in CSF. (IDSR-GHS, 2019)
3.	 Confirmed Meningitis Case. Cases that 
were identified by laboratory confirmati-
on by bacteria culture, Polymerase Chain 
Reaction (PCR) (test for the identification 
of Neisseria Meningitidis, Streptococcus 
Pneumonia, Haemophilus influenza type 
B) in CSF or blood were considered the 
confirmed case. (IDSR-GHS, 2019)

Defining the Study Variables
Key data elements extracted include 
the epidemiological week, name of 
sub-district, name of the district, the 
community of origin, geographical lo-
cation of the cases (GPS coordinates), 
sex, date first seen at the health faci-
lity, signs, and symptoms (fever, neck 
stiffness, headache), outcome, date of 
onset signs & symptoms, vaccination 
status of the case, specimen collected, 
the date the specimen was collected, 
laboratory test results (Gram, TDR, La-
tex, Culture, PCR),  and the final classifi-
cation of cases.

DATA COLLECTION AND PROCESSING
Extraction of Meningitis and 
Household Data
Data were retrieved from the line list 
of meningitis cases from routine sur-
veillance data with a data extraction 
sheet. Individual references were made 
on case-based forms and laboratory 
tests in case of missing data from the 
database. Exploration and checks for 
completeness were done to improve 
accuracy and reliability. The extraction 
exercise was carried out by the regio-
nal surveillance officer and the primary 
investigator, and any disagreement was 
resolved. Average household size data 
were also extracted from the quarterly 
Community-Based Health Planning and 
Services (CHPS) database for the years 
2018–2020.
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Spatial and Bio-Climatic Data 
For spatial modeling, all cases were 
georeferenced with geographical coor-
dinates that defined their spatial loca-
tions. Since there is no address locator 
for automated geocoding purposes, the 
geocoding exercise was done manually 
using Google Maps. Placemarks were 
specifically utilized to retrieve spatial 
information and converted to a feature 
class in the GIS environment. Geogra-
phic unit data (administrative level 1 
and 2 boundaries) were extracted from 
the Ghana Health Service DHIMS-2 
platform. To evaluate the bioclimatic 
impacts, we downloaded precipitation 
and windspeed data from WorldClim 
(https://www.worldclim.org/). Preci-
pitation and windspeed were raster 
datasets and had to be pre-processed 
for vector-based spatial modeling. The 
downloaded data were projected using 
UTM Zone 30 N. Since the spatial resolu-
tion was 500m, we resampled to 100m 
using the bilinear resample technique. 
The re-projected data was clipped to 
our study area. We calculated the mean 
rainfall and windspeed for individual 
sub-districts using zonal statistics.

DATA ANALYSIS
Descriptive Statistics
Categorical variables were summarized 
as frequencies and percentages, while 
continuous variables were summarized 
as means. To describe temporal trends, 
we used an epidemiologic curve. The 

simple spatial distribution of the ca-
ses was mapped to discern the spatial 
pattern of occurrence, and incidences 
of bacterial meningitis were computed. 
The analysis was done using STATA and 
ArcGIS 10.5. 
Assessing the Impact of Bio-Climatic 
Dynamic Influence on Meningitis Pre-
valence
For an efficient, effective, and economi-
cally sound way of tackling meningitis, 
surveillance and resource allocation 
should be spatially targeted. Bio-cli-
matic factors were used as predictors 
to understand how these variables may 
predict the spatial pattern of the disea-
se. The direction of influence of these 
imposed predictive variables was ex-
amined spatially. Classical regression 
models such as global ordinary least 
squares (OLS) are spatial and, thus, 
do not consider spatial heterogeneity 
(Mansour et al., 2020). It is assumed that 
all phenomena vary continuously across 
places, so residuals are considered pu-
rely unstructured. However, almost all 
geographic phenomena, including di-
seases such as meningitis and their dri-
ving factors, are spatial (van Donkelaar 
et al., 2018). Therefore, the classical 
regression model may fail to reveal the 
true association across space for targe-
table intervention. We, therefore, adop-
ted geographically weighted regression 
(GWR). The GWR model is specified in 
Equation 1 as follows:
Yi = β0 (ui, vi) + ∑k βk (ui, vi) xik + εi

Where (ui, vi) is the geographical coor-
dinates of point i and βk (ui, vi) is the 
calculated coefficient of association in a 
particular geographical unit or location 
i. β0 (ui, vi) is the locational intercept of 
the model and εi is the error term asso-
ciated with the model. GWR calibrates 
localized models across space using 
mathematically defined neighbors to 
evaluate how localized relationships 
may vary from one location to the other 
(Asori, Musah, & Peprah, 2022; van Don-
kelaar et al., 2018). We used variable 
bandwidths to define the neighborhood 
radius for meningitis cases. Even though 
multiple kernel functions exist for defi-
ning an optimal variable bandwidth, we 
adopted the Gaussian model, where the 
impact of neighbors on the central fea-
ture diminished but never reaches zero 
(Asori, Musah, & Gyasi, 2022). This was 
necessary to account for the fuzzy na-
ture of spatial dependencies. As a result 
of this flexible model, the relationship 
between meningitis prevalence and 
bio-climatic variables such as rainfall 
and wind conditions was made to vary 
across space which reflects real-world 
phenomenal behavior.

Ethical Consideration
Ethical approval was obtained from the 
Kwame Nkrumah University of Science 
and Technology’s (KNUST) Committee 
on Human Research, Publication, and 
Ethics (Ref Number: CHRPE/AP/270/21), 
and permission and approval were gran-

ted by the Ghana Health Service. All tra-
ceable identifiers associated with the 
cases were masked. GPS coordinates 
of the cases' locations were randomly 
dotted within the community of origin 
with subdistrict centroids, concealing 
the exact geographical locations of the 
households of the cases.

RESULTS
Descriptive Epidemiology
The data analysis involved 1,176 cases 
of bacterial meningitis recorded in the 
study area within three years between 
2018 and 2020. It was observed that a 
total of 118 deaths and 1,058 survivors 
were recorded within the same period 
under study (Figure 1.0). Of all the bac-
terial meningitis cases recorded, 605 
were males and 571 were females while 
the age group < 1 year was the least af-
fected. Age groups 5-14 years and 15-
29 were the most affected with 255 and 
265 cases respectively.
It was also found that the incidence of 
meningitis within the three years stu-
died followed a cyclical trend as shown 
in prompting the need to monitor the-
se epidemiological weeks for timely 
intervention. The majority of the cases 
usually occur between epidemiological 
weeks 2 – 17 for all three years compa-
red (2018, 2019, and 2020). These peri-
ods represent environmentally favorab-
le conditions for the transmission of the 
epidemics such as the predominance of 
dust, low humidity, and increased wind 
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speed. For the three years, the preva-
lence of meningitis cases was 52 per 
100,000 population, 41 per 100,000 
population, and 48 per 100,000 popu-
lation for 2018, 2019, and 2020 respec-
tively. Comparatively, the 2020 Case 
Fatality Rate (CFR) was 13.6% which is 
almost two folds higher than 2019 (CFR 
7.6%) and 2018 (CFR 9.0%). This is an 
indication that the temporal trajectory 
of the fatality is much gloomier in the 
future if no intervention mechanism is 
not devised.
Results also indicate that Nandom had 
the highest Attach Rate (AR) of 492 per 
100,000 population, followed closely 

by Nadowli-Kaleo with an AR of 314 per 
100,000 population as they recorded the 
highest attack rates. These observed ca-
ses of meningitis, however, do not depict 
a population-cases ratio, as Nandom has 
a population quite lower (55,925) than 
Nadowli (74,507) indicating a relatively, 
severe health burden in Nandom.

ASSESSING THE SPATIAL DISTRIBUTION 
OF MENINGITIS PREVALENCE
From Figure 2.0 below, it is apparent 
that the spatial distribution of the ca-
ses is not out of random chance, as ho-
mogeneity has not been observed. The 
north-western part of the region has 

more clusters than the eastern flank, as 
a sparing incidence of the disease was 
observed. This, therefore, warranted the 
investigation of spatial and temporal 
consistency in the observed distribution 
of the disease incidence. To implement 
this, the current study utilized a Spatio-
temporal approach to examine the spa-
tial trend of the incidence from 2018 to 
2020 based on prevalence measures 
cases/100,000 population. 

The result shows that the incidence of 
meningitis was high around the north-
western and the Middle Western part 
(Nandom, Jirapa, Lawra, Lambussie, and 
Nadowli-Kaleo) of the Upper West Re-

gion in 2018. These are urban centers 
and therefore population density and 
size were relatively higher. Therefore, 
a higher incidence was expected as di-
scovered in some studies. In 2018, four 
very high prevalence clusters were ob-
served. However, there was a gradual 
spatial diffusion of the prevalence to-
wards the middle belt of the study area 
in 2019. This spatial growth continued 
in 2020 as the prevalence of meningitis 

was widespread from the west to many 
parts of the region. It is therefore appa-
rent that the spatial growth or diffusion 
will continue in the near if intervention 
mechanisms are not devised.
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Figure 1.0 
Data Struc-
ture and 
Variables | 
Source: Field 
Data

Figure 2.0 Spot Map 
of Showing Cases of 
Bacterial Meningitis, 
Upper West Region, 
2018–2020
Source: (Ali et al., 
2022b)
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IMPACT OF THE BIO-CLIMATIC CON-
DITION ON MENINGITIS PREVALENCE 
GEOGRAPHICALLY WEIGHTED REGRES-
SION (GWR). In exploring the reason 
behind spatial heterogeneity in the dis-
tribution of meningitis in the Upper West 
Region. It was found that the Geographi-
cally Weighted Regression (GWR) model 
better explained the relationship bet-
ween meningitis incidence and rainfall 
(R2 = 0.93; AICCs = 510.87) as opposed 
to the Ordinary Least Squares (OLS) (R2 
= 0.27; AICCs = 584.16). These results de-
monstrated that the association between 
meningitis prevalence and precipitation 
(rainfall) does not follow a homogenous 
spatial order but varies significantly in 
space.

Due to the impact of wind on the spread 
of droplets of diseases (Sultan et al., 
2005a), This current study also inves-
tigated how wind speed aids in explai-
ning the distribution of meningitis in the 
region. It was also found that, based on 
the GWR model, wind speed on the con-
trary had a stronger positive influence 
on meningitis cases (R2 = 0.80; AICCs 
= 668) than the OLS model (R2 = 0.07; 
AICCs = 601.72). Comparing Figure 2.0 
and Figure 4.0 it is apparent that the as-
sociation between meningitis and wind 
speed was stronger where the prevalen-
ce was also high and got spatially wea-
ker towards the middle part of the regi-
on where people have sparingly settled.
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Source: Field Data

Table 1.0 Comparison of Ordinary Least Square (OLS) and Geographic Weighted Regression (GWR) 
Models

Figure 4.0 Association between 
wind speed and bacterial menin-
gitis incidence in the Upper West 
Region 2018–2020
Source: Field Data

Figure 3.0 Association between 
rainfall and bacterial meningitis 
incidence in the Upper West 
Region 2018–2020
Source: Field Data
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Other researchers have also descri-
bed how socioeconomic dynamics de-
termine the interplay between popu-
lation and disease dynamics (Dukić et 
al., 2012a; Mazamay et al., 2020a). The 
current study sought to understand how 
household size influences the preva-
lence of meningitis. Since this disease 
is contagious and can also be transmit-
ted through personal contact and dro-
plets from the nose and throat (Nii et 
al., 2014), the study hypothesized that 
the household size had no significant 
impact on the prevalence of meningitis. 
Interestingly, the results indicate that 
there exists a positive association bet-
ween the size of a household and the 
prevalence of meningitis (R2 = 0.56; 

AICCs = 598). The OLS predicted we-
akly about the association (R2 = 0.14; 
AICCs = 599) indicating that weighted 
regression provided a robust predictive 
power. However, after careful inspection 
of Figure 5.0, the local geographically 
weighted regression model reveals that 
the relationship is not uniform across 
the region; a very high relationship class 
was observed at the Northwestern flank 
while the low to very low relationship 
class was observed at the central and 
eastern sides.

SOCIO-CLIMATIC EFFECT ON MENINGI-
TIS IN UPPER WEST REGION OF GHANA.
Meningitis remains one of the draconi-
an global public health burdens. Con-

sidering already deplorable economic, 
social, and environmental conditions 
in Sub-Sahara Africa, the incidence of 
meningitis has considerably disrupted 
healthcare systems and claimed many 
lives. For example in the Democratic 
Republic of Congo, 118,378 inciden-
ces of meningitis were recorded by the 
Ministry of Health between 2000 and 
2018 of which the lethality exceeded 
10% (Mazamay et al., 2020b). Howe-
ver, distribution was highly variable, as 
Kinshasa recorded the highest. Regar-
ding the heterogeneous nature of the 
disease distribution spatially, coupled 
with changing nature of the bio-clima-
tic conditions, researchers have descri-
bed various social and environmental 
conditions influencing this epidemic in 
the meningitis belt, spanning Ethiopia 
to Senegal (Meentemeyer et al., 2011). 
However, some nations in the menin-
gitis belt have been neglected even 
though prevalence has been noted to 
be higher as well; for example between 
18 and 200 per 100,000 people con-
tracted meningitis per annum (between 
2010–2011) in most populated areas in 
Nigeria (Abdussalam et al., 2014a). It is 
however unclear how the changing en-
vironmental and social factors affect 
meningitis, especially in Ghana which 
is equally noted to record higher annual 
cases of the epidemic (Kwarteng et al., 
2017a; Nii et al., 2014). In this study, we 
relied on geographically weighted re-
gression to understand how wind speed, 

rainfall, and household sizes affect me-
ningitis cases differentially across space 
in the Upper West Region. It was found 
that, based on the Global weighted re-
gression model, the prevalence of me-
ningitis was better explained inversely 
by rainfall (R2 = 0.93; AICCs = 510.87) as 
opposed to the Ordinary Least Squares 
(R2 = 0.27; AICCs = 584.16). The study 
demonstrated that, through the local 
geographic regression model, the asso-
ciation between meningitis prevalen-
ce and precipitation does not follow a 
homogenous spatial order, but varies 
significantly (see Figure 3.0), and will 
therefore aid in the development of tar-
getable policy. 
Similarly, a significant negative asso-
ciation between rainfall and meningitis 
has been reported in other studies. For 
example, in a study conducted by (Ab-
dussalam et al., 2014; Dukić et al., 2012) 
in the North-western part of Nigeria, it 
was discovered that rainfall though may 
increase in the future, will have no per-
ceptible impact on meningitis epide-
mics. This corroborated other studies 
such as a study conducted by (Ayanlade 
et al., 2020) where moisture condition 
is associated inversely with meningitis 
incidence. Even though comparing Figu-
res 2.0 and 3.0, areas of high prevalen-
ce had almost negative to no relation-
ship with rainfall, effective bio-climatic 
maintenance will still be needed to in-
crease rainfall amount in the future to 
reduce meningitis prevalence. This may 
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Figure 5.0 Association between 
meningitis incidence and the 
average household size in the 
Upper West Region, 2018–2020
Source: Field Data
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include integrating afforestation pro-
jects into health intervention policy to 
increase rainfall amounts in the region. It 
was also found that, based on the global 
geographic weighted regression model 
(GGWR), wind speed on the contrary had 
a stronger positive influence on menin-
gitis cases (R2 = 0.80; AICCs = 668) than 
the ordinary least squares (R2 = 0.07; 
AICCs = 601.72). Comparing Figures 2.0 
and 4.0, it is apparent that the associa-
tion between meningitis and wind speed 
was stronger where the prevalence was 
also high and got spatially weaker to-
wards the middle part of the region whe-
re people have sparingly settled. This is 
reasonable because arguably, droplets 
of these bacteria can be transmitted 
under higher surface wind speed condi-
tions (Sultan et al., 2005b). A study con-
ducted in Ghana by (Sultan et al., 2005) 
confirmed that surface wind speed sho-
wed a clear linkage between population 
dynamics of diseases and climate. This 
may explain why places in the higher 
latitudinal regions experience fewer me-
ningitis cases compared to areas closer 
to the equator (Abdussalam et al., 2014b; 
Dukić et al., 2012a).  Given the ecological 
nature of the Upper West Region where 
wind speed is high and dust is pervasive, 
it raises considerable concern about the 
future dynamics of meningitis inciden-
ce. Natural-based Interventions such as 
afforestation that may help to increase 
wind density and reduce wind speed 
and specks of dust will be helpful to at-

tenuate this epidemic prevalence.  Other 
researchers have also described how so-
cioeconomic dynamics determine the in-
terplay between population and disease 
dynamics (Dukić et al., 2012a; Mazamay 
et al., 2020a). This current study sought 
to understand how household size for 
instance influences the prevalence. Sin-
ce this disease is communicable and can 
also be transmitted through personal 
contact and droplets from the nose and 
throat (Nii et al., 2014), The study hypo-
thesized that the size household had no 
significant impact on the prevalence of 
meningitis. Results indicate that there 
exists a positive association between the 
size of a household and the prevalence 
of meningitis (R2 = 0.56; AICCs = 598) 
even though the OLS predicted weakly 
about the association (R2 = 0.14; AICCs = 
599) indicating that weighted regression 
provided a robust predictive power. Ho-
wever, after careful inspection of Figure 
5.0, the local geographically weighted 
regression model reveals that the rela-
tionship is not uniform across the region; 
a very high relationship class was obser-
ved at the Northwestern flank while the 
low to very low relationship class was 
observed at the central and eastern si-
des. This heterogeneity is reasonable 
since the eastern side is sparsely settled. 
This may explain why meningitis out-
breaks have been higher in urban areas 
in Congo and Nigeria (Abdussalam et al., 
2014b; Amegah et al., 2016; Mazamay et 
al., 2020a). Besides the high probability 

of spread of spatial mobility and higher 
population density (Nii et al., 2014). A 
poor economic situation such as po-
verty, malnutrition, and overcrowding 
among the urban poor may exacerbate 
the incidence of the diseases (Mazamay 
et al., 2020a) which is very obvious from 
this current study. This study relied on 
one dimension of the socio-economic 
situation; therefore, a more precise and 
holistic socio-economic well-being and 
equality index model development may 
better reveal an augmented reality ab-
out the situation of meningitis in the 
Upper West Region. Future research will 
therefore benefit greatly from conside-
ring a comprehensive characterization 
of the socio-economic condition of peo-
ple and how it impacts meningitis trans-
mission and spatial diffusion in Ghana. 
This, however, may not be achievable 
if a well-defined policy is not formula-
ted, as currently, no such policy is avai-
lable solely for meningitis (Dukić et al., 
2012a). Amid Covid-19, attention has 
even shifted from this epidemic; con-
sequently, continued neglect coupled 
with the poor socio-economic condition 
may worsen the situation of meningitis 
in the Upper West(Ali et al., 2022b). It 

has also been discovered latitude also 
plays a significant factor in meningitis 
prevalence in many regions across the 
world (Mazamay et al., 2020a), the study 
did not consider that due to the smaller 
spatial extent of the study. However, for 
national policy against the epidemic, it 
will be highly beneficial to incorporate 
this factor to leverage spatial targeting 
and intervention effort.

CONCLUSION. Based on the evidence, 
bacterial meningitis exhibits a non-
random distribution. Identifying the 
geographical and socio-bioclimatic risk 
factors responsible for spatial patterns 
of meningitis prevalence is a vital step 
in eradicating the disease. Yearly rain-
fall was found to have an inverse relati-
onship with disease prevalence. Higher 
levels of rainfall lower the incidence of 
the disease by minimizing atmospheric 
dust and temperature, both of which 
aid in the spread of meningitis. House-
hold size was significantly associated 
with the spread of meningitis, with the 
relationship being non-uniform across 
the region. A high relationship class 
was observed at the north-western 
flank.――
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ABSTRACT. BACKGROUND. Persons with 
Hypertension and type 2 diabetes (T2D) 
are at risk of developing major adverse 
cardiovascular events such as heart fai-
lure and stroke. In Ghana, evidence on 
the incidence rate and clinically relevant 
predictors of these two adverse cardio-
vascular events in such persons is low. 
We sought to determine the incidence 
rate and develop prediction models for 
the composite outcome of heart failure 
and stroke among this at-risk population. 

METHODS. This was a prospective cohort 
study involving persons with hyperten-
sion and T2D aged 18 years and above 
across five public hospitals. Participants 
were followed up every two months for 
18 months during which they were clini-
cally assessed for first-ever heart failure 
or stroke. We examined the predictive ef-
fect of 27 factors on the composite out-
come using the Least Absolute Shrinkage 
and Selection Operator (LASSO) and the 
backward-stepwise regression methods 
for Cox proportional hazards. The models 
were evaluated using Harrell’s concor-
dance index (c-index).

RESULTS. A total of 3214 participants 
[mean age (standard deviation): 57.4 

(±12.7) years; females (76.9%)] were 
included in the analysis. At the end of 
follow-up, 15 incident heart failures 
and 54 incident strokes occurred, re-
sulting in an overall incidence rate of 
14.49 (95% CI: 11.44–18.34) per 1000 
person-years. From the LASSO model, 
male gender, being unemployed, past 
smoker, duration of hypertension/T2D, 
triglycerides at enrolment, previous dia-
gnosis with high cholesterol, previous 
diagnosis with a heart attack, haemog-
lobin A1c (HbA1c), and body mass index 
(BMI) were predictive of the composite 
outcome (c-index: 0.79). The backward-
stepwise model selected age (HR= 
1.03, 95% CI: 1.01–1.05), male gen-
der (HR=2.11, 95% CI: 1.26–3.54), BMI 
(HR=1.37, 95% CI: 1.01–1.85), previous 
diagnosis with a heart attack (HR=2.36, 
95% CI: 1.29–4.32), and triglycerides 
at enrolment (HR=1.75, 95% CI: 1.49–
2.06) as the predictors (c-index: 0.74). 

CONCLUSION. Among Ghanaians with hy-
pertension and T2D, the incidence of he-
art failure and stroke is moderately high. 
The identified predictors could inform a 
more focused health education and coun-
selling plan, and enhanced monitoring of 
lipid profiles of at-risk persons. 

KEYWORDS. heart failure, stroke, hyper-
tension, type 2 diabetes, prediction model

INTRODUCTION. Heart failure and stro-
ke are among the major cardiovascular 
events (MACE) of medical and public 
health concern worldwide. Evidence 
shows that hypertension and diabetes 
mellitus are among the leading under-
lying risk factors of these adverse car-
diovascular outcomes [1–3]. In the global 
south, the burden of hypertension and 
diabetes is on the ascendency, and this 
has dire implications on the incidence 
of heart failure and stroke [4]. Moreover, 
these adverse outcomes negatively 
impact quality of life and significantly 
contribute to disability, hospitalisations, 
and mortality [5–7]. However, the estima-
tion of the incidence rate and identifi-
cation of clinically relevant predictors of 
these two adverse cardiovascular outco-
mes are challenged by the inadequacy 
of robust prospective studies in resour-
ce-poor settings. 
Worldwide, the incidence of heart fai-
lure has stabilized and is reportedly 
declining in high-income countries [8–11]. 
However, its prevalence is rising as a re-
sult of a demographic transition and an 
increase in ageing populations [9, 12]. As 
reported in a global study, heart failure 
occurs in over 64 million people glo-
bally (8.52 per 1000 population) [10, 11]. 
In 2020, heart failure accounted for 9.9 
million years lost due to disability [10]. 
The global population-based incidence 

of strokes on the other hand has mode-
rately declined over the past two deca-
des according to the Global and Regio-
nal Burden of Disease (GBD) report [13]. 
Despite this downward trend, the annu-
al absolute cases, the mortality counts 
and the disability-adjusted life years 
(DALYs) have increased significantly [3, 

13]. Within the African context, however, 
relatively few studies have assessed the 
incidence rate of heart failure and stro-
ke. Akinyemi et al. [14] in 2019 reported 
that the magnitude of haemorrhagic 
stroke ranges from 15% in Kenya to as 
high as 41% in Ethiopia. A review by 
Owolabi and colleagues [15] in 2018 also 
found that stroke incidence ranged from 
25 per 100,000 person-years (py) in Ni-
geria to 250 per 100,000 py in Egypt. 
Most of these studies however did not 
assess sub-groups such as persons with 
hypertension and diabetes who are at a 
greater risk of developing these adver-
se outcomes. As a result, the estimates 
from these studies are not truly repre-
sentative of, nor generalizable to per-
sons with hypertension and/or diabetes. 
In Ghana, only a few published studies 
have assessed incident heart failure or 
stroke as an adverse outcome among 
persons with hypertension and diabetes 
in Ghana [16–18]. Efforts to mitigate these 
adverse outcomes have also not seen 
much progress [19]. Without substantial 
empirical evidence, the dynamics of the-
se adverse outcomes and their possible 
predictors remain to be adequately un-
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derstood, and will further make current 
interventions only achieve suboptimal 
results. Although Sarfo and colleagues 

[16] in 2018 found that the incidence of 
stroke among Ghanaians with hyperten-
sion and diabetes was 14.2 per 1000 
py, no further studies have examined 
stroke and heart failure as composite 
outcomes. The aim of this study, there-
fore, was to estimate the incidence rate, 
and develop predictive models for the 
composite outcome of heart failure and 
stroke among persons with hypertensi-
on and T2D in Ghana. This study contri-
butes important scientific evidence that 
is relevant to clinical practice and public 
health action.

METHODS
Study design and settings
The present study was based on data 
from the Ghana Affordability and Access 
Program (GAAP). A prospective cohort 
design was employed to collect data 
on baseline characteristics, biochemi-
cal profile, cardiovascular, cerebrova-
scular, and renal outcomes every two 
(2) months for eighteen (18) months. 
The study was conducted in five pub-
lic health facilities that provide hyper-
tension and diabetes services including 
diagnosis and management in Ghana. 
The facilities were located in the central 
forest, northern savanna, mixed zone, 
and coastal savanna ecological zones 
of Ghana. The administrative regions 
and their corresponding study facilities 

are as follows: Northern Region (Tamale 
Teaching Hospital (TTH) and Kings Medi-
cal Centre (KMC); Ashanti Region (Komfo 
Anokye Teaching Hospital and Agogo 
Presbyterian District Hospital); and Eas-
tern Region (Atua Government Hospital).

Study population, recruitment and 
follow-up
This study involved persons aged 18 
years or older with old or newly dia-
gnosed hypertension and/or type 2 dia-
betes, and presenting for routine care 
and management at the facilities. After 
obtaining written informed consent, 
study participants were recruited and 
followed up. Those that were unstable 
or symptomatic with a hypertensive or 
diabetic emergency requiring hospitali-
zation were excluded. During clinic re-
gistration or attendance of persons with 
a diagnosis of diabetes or hypertension, 
trained research assistants approached 
them to participate in the study. Partici-
pants were then recruited into the study 
by following a standardized methodo-
logy established for the study. Privacy 
and confidentiality were ensured during 
the entire recruitment process. Patient 
enrolment began in July 2014. By May 
2015, a total of 3300 participants were 
recruited. The study was completed on 
June 30, 2017. 

Data collection 
Data on demographic, lifestyle and be-
havioural characteristics were collected 

through face-to-face interviews using 
a structured questionnaire. Anthro-
pometric measures of height, weight, 
and waist circumference were taken by 
nurses at the study sites at enrolment. 
Detailed medical history was also ex-
tracted from the medical records of all 
study participants. Samples of venous 
blood were taken by trained phleboto-
mists at all study sites for biochemical 
analysis. Specific data on cardiovascu-
lar outcomes, blood pressure control, 
blood sugar control, and biochemical 
profile were collected at two intervals 
for a total follow-up time of 18 months. 
For persons that were lost to follow-up, 
research assistants followed up to in-
quire about the cause. 

Data quality assurance and 
quality control
To ensure that data were of high quality, 
research assistants were specially trai-
ned before the commencement of the 
study. Standardization and uniformity 
across all study sites were ensured by 
contracting an International Organizati-
on for Standardization (ISO)-certified and 
quality-assured laboratory to undertake 
all biochemical panels and analyses.

Variables
The main outcomes (primary endpoints) 
in this study were incident heart failu-
re or stroke as defined according to the 
International Classification of Diseases 
(ICD-10). For this composite outcome, 

the survival time of whichever event 
occurred first was used for the analysis. 
Participants who did not have any of 
the outcomes were right-censored. The 
predictor variables for this study inclu-
ded sociodemographic characteristics, 
medical history, biochemical profile, an-
thropometric measurements, and life-
style factors.

Statistical analysis 
The data were cleaned and exported to R 
Studio for statistical analysis. Missing ba-
seline data were handled with multiple 
imputations using chained random forests. 
Descriptive statistics were performed for 
all variables. Kaplan-Meier non-parametric 
survival curves were used to illustrate the 
survival probability. Log-rank tests were 
used to test the categorical differences in 
survival function at 5% significance level.
Prediction analysis for the identification 
of background and clinical predictors was 
conducted using the Least Absolute Shrin-
kage and Selection Operator (LASSO) met-
hod for Cox proportional hazards regres-
sion. A 10-fold cross-validation framework 
was employed in building the model and 
the tuning parameters used were α=1 and 
an appropriate choice of lambda (λ) from 
the cross-validation plot. A backward-step-
wise elimination method was also used to 
identify the predictors. Results from the 
stepwise model are presented in a forest 
plot. Predictive accuracies of the models 
were evaluated using Harrell’s concordan-
ce index (c-index) [20]. 
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Ethical considerations
Ethical review and approval for this re-
search project were obtained from the 
Committee on Human Research, Publi-
cations, and Ethics (CHRPE) of the Kwa-
me Nkrumah University of Science and 
Technology (CHRPE/AP/298/14) and the 
Ghana Health Service Ethical Review 
Committee (GHS-ERC: 12/07/14).

RESULTS
Sociodemographic characteristics of 
study participants
Table 1 presents the baseline socio-
demographic characteristics of study 
participants. There were 3214 parti-

cipants overall (mean age (±standard 
deviation) was 57(±12.7) years). More 
than half, 1809 (56.3%), of participants 
were below 60 years, and the majority 
2473 (76.9%) were females. More than 
a third of participants, 1201 (37.4%), 
had no formal education whereas only 
569 (17.7%) had had secondary school 
education. In the preceding 12 months, 
most participants 1372 (42.7%), were 
self-employed or engaged in their own 
business whereas 338 (10.5%) were in-
volved in government or private compa-
ny work, 846 (26.3%), were unemploy-
ed and 242 (7.5%) were retirees. There 
were also more urban dwellers 1402 

(43.6%) than those residents in rural 
and peri-urban areas. 

Incidence rate and survival of the com-
posite outcome of heart failure or stroke
For the composite outcome of heart fai-
lure or stroke, the overall incidence rate 
was 14.49 per 1000 py. Higher incidence 
rates were observed among males and 
participants aged 60 years and above. 
The overall survival probability for the 
composite outcome of heart failure or 
stroke was 0.979. 

Background and clinical predictors 
of the composite outcome of heart 
failure or stroke 
Table 3 presents the background and 
clinical predictors selected via the 
LASSO model. Ten (10) predictors were 
selected of which three (3) were back-
ground characteristics. Male gender 
(β=0.3542) and being unemployed 
(β=0.1394) were associated with a 
greater predicted risk of the compo-
site outcome. Also, being a past smo-
ker emerged as a strong predictor of 
having either of the two outcomes 
(β=0.2764). Except for T2D which was 
associated with a lower predicted risk 
(β = -0.1338), the remainder of the se-
lected clinical predictors were associ-
ated with a higher predicted risk (β>0) 
of the composite outcome. These pre-
dictors include BMI (β=0.0452) and 
having ever been diagnosed with high 
cholesterol (β=0.0428) or heart attack 

(β=0.2456). For each one-year increa-
se in the disease status of participants 
and one unit increase in HbA1c at en-
rolment, slightly high predicted risks 
of the composite outcome were ob-
served (β¬=0.0162) and (β=0.0214) 
respectively. For the LASSO model, 
the corresponding c-index was 0.79 
indicating good model performance in 
predicting individual risk of the com-
posite outcome.
Similar predictors, although fewer, were 
identified using the backward-stepwise 
method (Figure 2). The predictors which 
were the most predictive of the compo-
site outcome were age (HR= 1.03, 95% 
CI: 1.01–1.05), gender (male) (HR=2.11, 
95% CI: 1.26–3.54), BMI (HR=1.37, 95% 
CI: 1.01–1.85), previous diagnosis with 
a heart attack (HR=2.36, 95% CI: 1.29–
4.32), and triglyceride (mmol/L) at en-
rolment (HR=1.75, 95% CI: 1.49–2.06). 
The c-index of this model was 0.74.
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Table 1: Sociodemographic characteristics of study participants 

Variable No stroke/Heart 
failure (n=3145) 

Stroke/heart 
failure (n=69) 

Total study 
sample (n=3214) 

Mean age (SD) 
years 

  57.4 (±12.7) 

Age category    
Below 60 years 1778 (57) 31 (45) 1809 (56.3) 
60 years and above 1367 (43) 38 (55) 1405 (43.7) 
Gender    
Female 2428 (77) 45 (65) 2473 (76.9) 
Male 717 (23)  24 (35) 741 (23.1) 
Highest level of 
education 

   

No formal education 1177 (37) 24 (35) 1201 (37.4) 
Basic school 1060 (34) 23 (33) 1083 (33.7) 
Secondary school 554 (18) 15 (22) 569 (17.7) 
Tertiary 354 (11) 7 (10) 361 (11.2) 
Work status (past 
12 months) 

   
Government/Private 331 (11) 7 (10) 338 (10.5) 
Self-employed 1353 (43) 19 (28) 1372 (42.7) 
Farmer 407 (13) 9 (13) 416 (13.0) 
Retired 238 (7) 4 (6) 242 (7.5) 
Unemployed 816 (26) 30 (43) 846 (26.3) 
Settlement    
Rural 1066 (33) 19 (28) 1085 (33.8) 
Peri-urban 708 (23) 19 (28) 727 (22.6) 
Urban 1371 (44) 31 (44) 1402 (43.6) 

 
 
 
 
 
Incidence rate of the composite outcome of heart failure or stroke 
For the composite outcome of heart failure or stroke, the overall incidence rate was 14.49 
per 1000 py with an overall survival probability of 0.979. Log-rank tests indicated unequal 
survivor functions among males and females (χ2=5.50, p=0.019). As shown in the table, 
the incidence rate was higher among males (22.05 per 1000 py) than females (12.27 per 
1000 py). Evidence against the null (equal survivor functions) across age categories was 
however not strong at a 5% significance level (χ2=3.72, p=0.054). Higher incidence rates 
were observed among males and participants aged 60 years and above. 
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Table 2:  Incidence rate of the composite outcome by age category, gender, and 
disease status 

Variable 
Heart failure/Stroke  

IR (95% CI) 
per 1000 PY 

Log-rank test: χ2 (p-
value) 

Overall 14.49 (11.44–18.34)  
Age category   
Below 60 years 11.55 (8.12–16.42)  
60 years and above 18.34 (13.35–25.21) 3.72 (0.054) 
Gender   
Male 22.05 (14.78–32.89)  
Female 12.27 (9.16–16.44) 5.50 (0.019) * 
Disease status   
Hypertension 14.17 (10.31–19.47)  
T2D 7.99 (3.33–19.20)  
Hypertension and 
T2D 17.90 (12.19–26.29) 3.00 (0.223) 

IR: Incidence rate; CI: Confidence interval; PY: Person-years; * Significant categorical difference in survivor function at α=0.05 

 
 
Background and clinical predictors of the composite outcome of heart failure or 
stroke  
Table 3 presents the background and clinical predictors selected via the LASSO model. 
Ten (10) predictors were selected of which three (3) were background characteristics. 
Male gender (β=0.3542) and being unemployed (β=0.1394) were associated with a 
greater predicted risk of the composite outcome. Also, being a past smoker emerged as 
a strong predictor of having either of the two outcomes (β=0.2764). With the exception of 
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DISCUSSION. We estimated the inci-
dence rate of the composite outcome 
of heart failure or stroke and examined 
their possible predictors. To the best 

of our knowledge, this is the first study 
in Ghana to provide evidence of the 
composite occurrence of these adverse 
outcomes among persons with hyper-

tension and diabetes. In this analysis, 
the overall incidence rate was 14.49 
(95% CI: 11.44–18.34) per 1000 py. 
The estimate is however lower than 
the 20.41 per 1000 py reported among 
persons with HIV in Ghana [17]. This dis-
parity could be due to the evidence of 
direct infection of cardiac myocytes 
in persons with HIV. Additionally, re-
duction of CD4 T-cells among persons 
with HIV has been associated with in-
creased risk of atherosclerotic cardiac 
events, and this may have contributed 
to the relatively high incidence rate in 
that study [17, 21]. We find that heart fai-
lure and stroke are fast becoming cruci-
al contributors to morbidity among per-
sons with hypertension and diabetes, 
with stroke in particular at the forefront.
In this study, males had higher predic-
ted risk of the composite outcome of 

heart failure or stroke. Evidence across 
the literature however shows conflic-
ting findings. Ntiyani et al. [22] for instan-
ce reported that stroke risk is higher 
among females than males. However, it 
can be argued that among males, hig-
her uptake of unhealthy lifestyles and 
behaviours such as smoking, excessive 
alcohol intake, medication non-adher-
ence, and poor health-seeking practi-
ces could predispose them to incident 
heart failure or stroke. A counterargu-
ment for the previously observed hig-
her risk among females is that they 
are more likely to present with multi-
morbidities such as hypercholestero-
laemia, diabetes, overweight, obesity, 
and hypertension according to Jenča 
et al. (2021), and these may predispose 
them to the development of heart fai-
lure or stroke.

#04.2 Ghana
Prediction models for the composite outcome of 
heart failure and stroke among hypertension and 
type 2 diabetes patients in Ghana 
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T2D which was associated with a lower predicted risk (β = -0.1338), the remainder of the 
selected clinical predictors were associated with a higher predicted risk (β>0) of the 
composite outcome. These predictors include BMI (β=0.0452) and having ever been 
diagnosed with high cholesterol (β=0.0428) or heart attack (β=0.2456). For each one-
year increase in the disease status of participants and one unit increase in HbA1c at 
enrolment, slightly high predicted risks of the composite outcome were observed (β-
=0.0162) and (β=0.0214) respectively. After assessing the LASSO model, the 
corresponding c-index was 0.79 indicating good model performance in predicting 
individual risk of the composite outcome. 
Similar predictors, although fewer, were identified using the backward-stepwise method 
(Figure 2). The predictors which were the most predictive of the composite outcome were 
age (HR= 1.03, 95% CI: 1.01–1.05), gender (male) (HR=2.11, 95% CI: 1.26–3.54), BMI 
(HR=1.37, 95% CI: 1.01–1.85), previous diagnosis with a heart attack (HR=2.36, 95% CI: 
1.29–4.32), and triglyceride (mmol/L) at enrolment (HR=1.75, 95% CI: 1.49–2.06). The c-
index of this model was 0.74. 
 
 
 
 
Table 3: Background and clinical predictors of the composite outcome  
 LASSO coefficients 
Background predictors  
Gender (Male) 0.3542 
Work status (Unemployed) 0.1394 
Past smoker 0.2764 
  
Clinical predictors  
Disease status (T2D only) -0.1338 
Duration of HPT/T2D/BOTH 0.0162 
Triglycerides  0.5860 
Ever diagnosed with high cholesterol 0.0428 
Ever diagnosed with a heart attack 0.2456 
HbA1c at enrolment         0.0214 
BMI 0.0452 
C-index: 0.79  
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Being unemployed was also found to 
be highly predictive of incident heart 
failure or stroke in the LASSO model. 
This finding is in congruity with updated 
evidence by the American Heart Asso-
ciation [24] and the results of a systematic 
review in Morocco [25]. The finding also 
has implications for the Universal Health 
Coverage target to ensure financial risk 
protection for the poor and vulnerable, 
which includes the unemployed.  Simi-
larly, being a past smoker was found to 
be predictive of the composite outcome. 
This is consistent with previous studies 
in Botswana and Ethiopia [22, 26]. 
Regarding the clinical predictors, the 
duration of hypertension and/or diabe-
tes was found to be associated with a 
slightly high predicted risk of the com-
posite outcome. The finding corrobo-
rates prior evidence from elsewhere [22, 

27, 28]. The study by Mefford et al. (2020) 
among both black and white adults also 
found a similar association. Furthermore, 
prolonged uncontrolled hypertension is 
likely to lead to right ventricular hyper-
trophy and this has been associated with 
incident heart failure [30]. The same con-
dition also increases the risk of stroke; 
especially haemorrhagic stroke [13, 15].
In addition, previous diagnosis with high 
cholesterol and having high triglyceri-
des at baseline were found to be asso-
ciated with a greater risk of developing 
the composite outcome. The relationship 
between these risk factors and heart fai-
lure or stroke has been observed in seve-

ral studies [14, 16, 24, 31–33]. High cholesterol 
may be a consequence of poor dietary 
habits, a sedentary lifestyle, and exces-
sive alcohol consumption. The present 
finding, therefore, highlights the need to 
tailor primary prevention strategies to-
wards reducing specific lifestyle beha-
viours that contribute to high LDL cho-
lesterol and triglycerides among people 
with hypertension and/or diabetes. The-
se predictors also go along with obesi-
ty—another predictor that was found 
to be associated with a high predicted 
risk of the composite outcome of heart 
failure or stroke. These findings are in 
keeping with what has been reported in 
other studies [15, 22, 27, 31]. A previous study 
from Ghana showed that only 16.8%. of 
adults with diabetes were on statins for 
risk reduction against MACE [34].
Moreover, prior diagnosis of heart at-
tack was found to be highly predictive 
of the composite outcome. To the best 
of our knowledge however, this study is 
the first to specify the predictive impact 
of previous heart attack on the compo-
site outcome of heart failure and stroke 
among persons with hypertension and 
diabetes in Ghana. This association has 
been reported in other studies elsewhe-
re that examined heart failure and stro-
ke as separate events [23, 35, 36]. In a very 
large prospective study of over 1.4 mil-
lion individuals in Denmark, for instan-
ce, Sundbøll and colleagues confirmed 
heart attack as a risk factor for stroke, 
especially within the first year [37]. Given 

that coronary artery disease and ische-
mic stroke share common vascular risk 
factors, it is not surprising that previous 
heart attack was associated with inci-
dent stroke and heart failure. This fin-
ding particularly highlights the low rates 
of utilization of secondary prevention 
medications such as aspirin and statins 
in the public sector in many LMICs such 
as Ghana [34]. Our finding therefore has 
practical implications for intensive mo-
nitoring and management of persons 
with hypertension and diabetes who 
have a history of a heart attack.
Furthermore, the analysis showed that 
higher levels of glycated haemoglobin 
(HbA1c) at enrolment were associated 
with the composite outcome. Consis-
tent with the present findings, previous 
studies have also concluded that pro-
longed hyperglycaemia is an important 
risk factor for heart failure or stroke [35, 38, 

39]. Hyperglycaemia is thought to incite 
anaerobic metabolism, lactic acidosis, 
and production of free radicals, and thus 
directly affects vascular structure and 
function, which could lead to ischemic 
stroke [40, 41]. 
Some strengths and limitations that 
should however guide interpretations of 
the study findings are presented below. 
First, the study design was robust and 
therefore gives credence to the quality 
of data used for the analysis. Second, 
the assessment of exposures before out-
comes also reduced temporal bias since 
it clearly defined temporality. The rela-

tively large sample size used provided 
substantial statistical power for the ana-
lysis. Moreover, the use of LASSO was ef-
ficient as it can deal with overfitting and 
multicollinearity compared with other 
methods. Regarding study limitations, 
not all possible variables were measu-
red at baseline. Therefore, other import-
ant predictors may have been missed. 
Future studies could investigate other 
variables including genetic biomarkers. 
Additionally, the LASSO regression was 
unable to include or exclude categorical 
variables in the output as whole entities 
but rather selected only informative le-
vels within the variable due to the use 
of one-hot encoding. Nonetheless, our 
study makes significant contribution to 
rapidly growing literature on stroke and 
heart failure incidence and prediction 
among risk groups.

CONCLUSION. The incidence rate of 
the composite outcome of heart failure 
and stroke is quite high among persons 
with hypertension and diabetes. Howe-
ver, males, past smokers, and unemp-
loyed people have significantly higher 
predicted risk of developing the ad-
verse outcomes. In addition, previous 
diagnosis of a heart attack, high levels 
of triglycerides, and having both hyper-
tension and T2D were highly predictive 
of heart failure or stroke incidence. The 
two models presented have apprecia-
ble discriminatory ability (c-index 0.79 
and 0.74) although further validation 
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is needed. The identified predictors 
could be informative for a more focused 
health education and counselling plan, 

and the monitoring of lipid profiles for 
at-risk persons including persons with a 
history of a heart attack.――
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CHALLENGES IN MENSTRUAL HEALTH 
AND HYGIENE IN INDIA – SYNERGIS-
TICALLY FINDING A WAY FORWARD 
THROUGH A COMMUNITY-BASED AP-
PROACH. Menstruation has affected so-
cieties since the existence of mankind. It 
connects social interactions and health 
issues and has received increasing atten-
tion, especially  in social media in the past 
few years. These public discussions often 
address topics such as the invisibility of 
menstruation in public as well as the ac-
cess to menstrual hygiene products. 

The topic has also been increasingly 
shed light on by researchers of various 
disciplines. A special focus is given on 
interlinkages between the handling of 
menstruation in society and the context 
of gender inequalities
In India, the government underlines chal-
lenges like e.g., a lacking supply of sani-
tary pads, as well as insufficient sanitary 
infrastructures. Within that, the handling 
of menstruation is linked with hygiene 
and reproductive health issues (cf. Das 
et al. 2015). To address these challen-
ges, the Indian government published 
the Menstrual Hygiene Management 
National Guidelines in 2015 which high-
light the normality of menstruation by 
referring to it as a biological and natural 
process. Apart from addressing the chal-
lenges to the sanitary infrastructure, the 
guidelines also link menstruation to stig-
ma which affect the handling of menst-
rual health and hygiene management 
significantly (cf. Ministry of Drinking Wa-
ter and Sanitation Government of India 
2015, Ministry of Health and Family Wel-
fare Government of India n.d.). Recent 
studies about the handling of menstru-
ation in India demonstrate the linkage of 
gender related school absenteeism and 
the social stigma of menstruation (cf. van 
Eijk et al. 2015, Ganguli 2021). 

To address circumstances of the hand-
ling of menstruation in rural areas, the 
Ministry of Health and Family Welfa-
re, Government of India, launched the 
operational guidelines Menstrual Hygi-
ene Scheme (MHS) in 2011 to promote 
menstrual hygiene among menstrua-
ting adolescents (between 10–19 ye-
ars). MHS is linking low awareness and 
a lack of access to sanitary products to 
the neglect of menstrual hygiene. Myths 
and taboos surrounding menstruation 
are also understood as limiting mens-
truating adolescents from  socializing 
and their access to schools, adding to 
the existing gender discrimination. The-
refore schemes such as the MHS build 
on and strengthen interventions for 
adolescent girls by creating a forum for 
discussion on adolescent related issues 
such as early marriage, gender issues, 
nutrition, contraceptives, self-esteem, 
and negotiation skills, making available 
information and products related to im-
proving menstrual hygiene (cf. National 
Rural Health Mission 2016). 
Promoting adolescent health is an im-
portant part of reproductive and child 
health. To address challenges to ado-
lescent health, the Adolescent Repro-
ductive and Sexual Health (ARSH) and 
Adolescence Education Program (AEP) 
are core components of national health 
programs in India. Both these programs 
include a range of interventions for 
adolescent girls and boys who are in 
school and out of school. 

IMPORTANCE OF VALUING LOCAL KNOW-
LEDGE AND EMPOWERING COMMUNI-
TIES. Within approaches on the hand-
ling of menstruation, cultural and social 
norms as well as values related to sub-
jects like gender, purity and cleanliness 
have a significant impact on menstrual 
experiences among adolescents (Gold-
Watts and Hovdenak 2020: 8, 9). The 
importance of the cultural and social 
context becomes also clear by the criti-
que of Indian activists and scholars who 
emphasize not to stigmatize local know-
ledge by simply applying concepts of 
hygiene and purity of the Global North. 
This may result in a “double victimiza-
tion of women and girls, subjected not 
only to their own bodies, but also to 
the ignorance of their own families and 
communities” (2021: 198). Within this 
approach it is important to be aware of 
certain power relations regarding hierar-
chies of knowledge. As a consequence, 
valuing local knowledge and practices 
is necessary to better understand social 
and cultural dimensions of menstrual 
handling strategies (ebd., Bobel 2019: 
27, McCarthy and Lahiri-Dutt 2020: 19, 
Lahiri-Dutt 2016: 10). It is important to 
take a look behind superficial challen-
ges like a lack of supply of menstrual 
products. This more holistic approach 
might include the creation of a space for 
menstruators to share experiences, in-
cluding the influence of social media as 
a source of information as well as raising 
awareness about menstruation among 
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non-menstruators (Rawat et al. 2021: 3). 
The experiences and challenges around 
the handling of menstruation differ wit-
hin local contexts in India. 
For the reasons stated above, communi-
ty-based approaches play a crucial role 
in applying national guidelines accor-
ding to local circumstances as well as to 
adapt and develop new approaches ac-
cording to the changing needs of mens-
truating adolescents. 
The Community Health Initiative (CHI) 
in Nagaland, India for example, focuses 
on menstruating adolescents and wo-
men in Dimapur in the course of their 
project “Menstrual Initiative Nagaland”. 
CHI’s objective is to raise awareness ab-
out menstrual hygiene and the access to 
menstrual products within schools. The 
organization installed vending machines 
for sanitary napkins in schools, which 
work without electricity. Additionally it 
provided schools with incinerators to 
answer the disposal challenges of mens-
trual products in schools. Moreover, they 
conduct awareness and educational pro-
grammes in schools about menstrual hy-
giene. Since CHI focuses on livelihood as 
well, italso offer trainings to imprisoned 
women to sew their own cloth pads of old 
garments. 
Another best practice of a community-
based menstrual hygiene program was 
Pavna's unique model initiated by the 
Raigarh district in Chhattisgarh in 2021. 
The model functions on three principles: 
Access, Awareness, and Acceptance to 

bring a turnaround in behavior and usa-
ge patterns. The multiple government 
schemes ensured the channelization of 
resources for the program's functioning.  
The Pavna initiative encourages women 
from within the community to be agents 
of change. Therefore two women Self 
Help Groups (SHGs) were trained on 
sanitary production and entrepreneur-
ship for an easy, cost-effective supply 
of sanitary pads in the community. Lo-
cal volunteers also promoted menstrual 
hygiene through slogan writing, local 
folk songs, radio messaging, and street 
plays. In addition, school teachers, 
ASHA, and Anganwadi workers are also 
active participants in the initiative. Si-
milarly, in fighting the taboo around 
menstruation, community leaders' and 
representatives' efforts were consistent 
during community meetings and one-
to-one talks with elders to break myths 
and misconceptions surrounding the 
issue. Thus, for example, the initiative 
increased women's use of sanitary pads 
in the Raigarh district from 40 percent 
to 75 percent in just around one year, 
according to a study by the district's 
Women and Child Development depart-
ment (cf. Singh et al. 2022).

CONCLUSION. Ultimately, menstruation 
is deeply intertwined with social and cul-
tural norms and values. That's why chal-
lenges adolescents have to face during 
their menstruation have to be considered  
in a cultural and social context as well. 

This emphasizes the necessity of local 
community-based approaches on one 
hand to recognize possible needs of ado-
lescents in the context of social and cul-
tural norms and values and on the other 
hand to apply approaches within local 
circumstances. To understand menstrual 
experiences in a deeper and more com-
prehensive sense and to avoid a double-
victimization of menstruators, a holistic 
approach is necessary. This  strategy 
includes factors like local concepts of 
body and hygiene and puts cultural back-
grounds like religion into consideration.  

ONGOING RESEARCH: MENSTRUAL EX-
PERIENCES AND PRACTICES OF ADO-
LESCENTS IN DIMAPUR, NAGALAND, 
INDIA. In Nagaland, India, only a rare 
number of studies and data addressing  

menstruation can be found. To contribu-
te to the scientific data gap and to get to 
know possible challenges adolescents 
have to face during their menstruation 
in Nagaland, the authors conducted 
a qualitative research in the period 
October to December 2022. To avoid 
stigmatizing local knowledge the re-
search is based on the approach of the 
grounded theory. The experiences of 
menstruating adolescents are put into 
center. The research seeks to gain an in-
sight and deeper understanding of how 
adolescents handle their menstruation 
in their everyday life and which factors 
influence their menstrual handling and 
experiences significantly. In that matter 
education, circumstances in school, as 
well as structures of their daily life play 
a major role.
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The research project is taking place in 
both urban and rural areas of Dimapur 
in cooperation with the Community 
Health Initiative (CHI). In this interest, 
CHI and the Akkon University for Ap-
plied Human Sciences in Berlin co-ini-
tiated a research cooperation as part of 
the ASA (Arbeits- und Studienaufenthal-
te)-programme 2022. ASA is offered by 
Engagement Global and funded by the 
German Federal Ministry of Economic 
Cooperation and Development (BMZ). 
This collaborative research project is 
interested in gaining scientific data on 
individual experiences and practices as 
well as the social perceptions of mens-

truation in Nagaland. The different met-
hods, such as group discussions and in-
depth interviews with adolescents, as 
well as expert interviews, allow to get 
a profound insight into individual expe-
riences and potential needs of adole-
scent girls.
Due to the short duration of three 
months and the focus only in the dis-
trict of Dimapur, the research simply 
provides a starting point and can func-
tion as a basis for further research and 
action  in the whole state of Nagaland. 
The data has been collected and is now 
in the analysis phase. The findings will 
be ready by spring 2023.――
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With 17,500 islands, Indonesia is the 
largest archipelago in the world. Admi-
nistratively, Indonesia consists of 34 
provinces, including the special capital 
region of Jakarta. Provinces consist of 
districts and communes, which are divi-
ded into sub-districts, which in turn are 
divided into administrative villages. With 
more than 700 different groups, the In-
donesian population is ethnically, cultu-
rally and linguistically very diverse (cf. 
WHO 2017). Indonesia is the fourth most 
populous country with nearly 273.5 mil-
lion people in 2020, which is forecast to 
reach 295 million in 2030 (cf. UN 2021). 
The population of Indonesia has been 
subject to demographic change for seve-
ral years. Annual population growth has 
declined from 1.8% in 1990 to 1.2% in 
2015. The proportion of elderly popula-
tion is increasing (5.1% of the popula-
tion is 65 years or older) (cf. The World 
Bank 2020). Urbanization in Indonesia is 
among the fastest in Asia: between 2010 
and 2015, the urban population grew at 
an average rate of 2.7% per year, with 
more than half of the population living 
in cities in 2015 (ebd. 2020). In 2018, 
there were around 4.3 doctors for every 
10,000 inhabitants (cf. UN 2021).
The Universal Health Coverage Index 
increased from 30.0 in 2000 to 57.0 in 
2017 (cf. UN 2021). On January 1, 2014, 
Indonesia began sweeping health in-
surance reforms as part of its efforts 

to achieve Universal Health Coverage 
(UHC). Health insurance should gradual-
ly cover 257.5 million people by 2019 
(cf. WHO 2019). Although around one in 
ten Indonesians lives below the poverty 
line, 175 million people, almost a third 
of the population, have health insurance 
(cf. GIZ 2017). Net disbursements of to-
tal ODA received for medical research in 
2018 were $55.2 million in the health-
care sector (cf. GIZ 2017)(cf. BMZ 2021).
Indicators of general health in Indonesia 
have improved significantly, with life ex-
pectancy at birth increasing from 66.3 
years in 2000 to 69.1 years in 2015 (cf. 
UN 2021). Another achievement is lower 
infant and child mortality. The rate fell 
from 187,172.0 in 2000 to 102,086.0 in 
2018. The under-five mortality rate fell 
from 52.4 deaths per 1,000 live births in 
2000 to 25.0 deaths per 1,000 live births 
in 2018 (cf. UN 2021). Less progress has 
been made in improving maternal mor-
tality and malnutrition. The rate fell from 
272.0 per 100,000 live births in 2000 to 
177.0 per 100,000 live births in 2017 (cf. 
UN 2021). Currently, maternal, newborn 
and child health are among the top health 
priorities in Indonesia. To this end, Indo-
nesia has made a variety of national and 
global commitments, such as expanding 
universal coverage of maternal health ser-
vices and strengthening childhood immu-
nization programs, as well as the SDG´s 
in Maternal, Newborn and Child Health 

of the Millenniums -Advancing the de-
velopment goals of the United Nations 
(cf. Davis 2015). 
Patterns in disease epidemiology in In-
donesia indicate an increasingly complex 
health situation. While communicable 
diseases remain a significant problem, 
noncommunicable diseases are beco-
ming more prevalent. Nevertheless, the 
proportion of the target population with 
access to a second-dose vaccine contai-
ning measles (MCV2) rose from 21.0% in 
2003 to 67.0% in 2018 (cf. UN 2021). In 
2015, four of the top 10 causes of pre-
mature death were noncommunicable 
diseases, five were communicable, ma-
ternal, neonatal and diet-related disea-
ses, and one was injuries (cf. UN 2021). 
Tropical diseases also pose a major chal-
lenge, particularly among the poorer 
population. The most widespread neglec-
ted tropical diseases include lymphatic 
filariasis and bacterial infections such as 
yaws and leptospirosis (cf. Cbm o.J.). The 
number of people requiring interventions 
against neglected tropical diseases was 
100,847,287.0 in 2018 (cf. UN 2021).
Inequalities between geographic areas 
and income levels are significant and 
pose a major challenge to health sys-
tems. Demographic and epidemiologi-
cal changes have impacted the burden 
of disease: disability-adjusted life years 
(DALYs) due to cerebrovascular disea-
se, cardiovascular disease, diabetes 
and lung cancer are increased by 80% 
or more between 1990 and 2010. The 

central government had committed to 
introducing Universal Health Coverage 
(UHC) by 2019, as projected in the Jami-
nan Kesehatan Nasional (JKN) or Natio-
nal Health Insurance Program Road Map, 
2012–2019 (cf. Dartanto 2017). The cur-
rent COVID situation is that 56% of the 
population is fully vaccinated and 15% 
partially vaccinated. A total of 5.96 mil-
lion cases have been recorded, of which 
154,000 were fatal (Cf. Dartanto 2017). 
Thematically, climate change, air pollu-
tion, food security, water management 
or even antibiotic resistance can serve 
as examples to show the connections 
between humans and nature and their 
influence on health. 
For Indonesia, in concrete figures, in 2016 
the death rate attributable to air pollu-
tion was 51.0 deaths per 1,000 people. 
The mortality rate, which is partly due to 
unclean water, was 7.1 deaths per 1000 
inhabitants in 2016 (cf. O.V. 2016). Other 
impacts of climate change include increa-
sed risk of water-borne and vector-borne 
diseases, rising sea levels and resulting 
flooding. Due to increased temperatures, 
drought cycles are also a challenge for 
food production and thus for the food se-
curity of the population (cf. O.V. 2016).
This is linked to the interaction of the 
structures of the health system such as 
universities, hospitals and professionals, 
their function, how they relate to each ot-
her and how this develops over time, i.e. 
which process they go through. Medical 
care is a crucial point here. The example 
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of mortality rates from climate-related 
causes affecting the entire population 
makes it clear how important it is to crea-
te a health system in which all citizens are 
covered. The world's largest contributory 
statutory health insurance system was in-
troduced in 2014 as a result of an initia-
tive by the Indonesian government with 
the support of the GIZ. Around 90 million 
Indonesians living on the poverty line and 
a total of around two thirds of the popula-
tion are protected as a result. The health 
system structures in rural areas that have 
been hit even harder by climate disasters 
were also expanded as part of this initia-
tive (cf. GIZ 2017).  
In the case of the chosen example of 
climate change, this is a long-term pro-
blem and accordingly cannot be solved 
with short-term strategies, but perma-
nent initiatives of the same kind that 
change the structure are required here. 
Both the MDGs and the SDGs can be 
classified in the connection between 
economic performance, ecology, po-
litics and, of course, social issues. The 
impact of environmental influences on 
population health is a good example of 
this. The ecological factors influence the 
social area through damage to health, 
which must be counteracted by political 
and economic measures. Thus, through 
this one problem, all areas are involved 
and in interaction with each other.
In order to be able to guarantee the best 
possible population health, politicians 
must look at the health sector from their 

point of view and include the view of 
the population as perceived space in 
concepts. Also, the field of health has to 
be related to others, for example when 
it comes to financing, it is not insignifi-
cant for health to enable good educa-
tion in order to be able to train health 
professionals. 
Health-influencing factors are often so 
far-reaching that they are developed 
from local approaches through regio-
nal, national and international to global 
discussions. Climate change is being 
tackled at all levels to protect people's 
health. Nationally, Indonesia combats 
existing damage, while globally SDG´s 
prevent further harm. 
The example of global warming shows 
that in order to reduce or prevent harm-
ful consequences and to counteract 
the current development, this problem 
cannot only be tackled unilaterally. This 
requires cooperation within the areas of 
a country, as well as cooperation of this 
country globally with other countries. 
Based on this consideration, the state 
of public health can be traced back to 
a large extent to climate catastrophes 
and other climate change impacts listed 
above. Floods in particular have been 
devastating since Indonesia consists of 
a large number of islands.
Adaption is an important aspect of clima-
te change. The World Health Organisation 
(WHO) established an adaption policy for 
climate change that was adopted by the 
Government of Indonesia (GOI) and com-

prises the following points: Health de-
velopment, evidence and information, 
delivers and partnership, strengthened 
health systems. The National Program of 
Adaptation an Mitigation aims to build 
environmental health capacity building, 
infectious disease surveillance, health 
action in emergencies, safe drinking wa-
ter, integrated vector management and 
healthy public policy.

CONCLUSION AND RECOMMENDATION.
Despite the fact that climate change is a 

worldwide concern, Indonesia as an ar-
chipelagic country has special challenges. 
These include the vulnerability of resi-
dents of tiny islands and coastal regions 
to sea level rise; the spread of serious 
mosquito-borne illnesses, including ma-
laria and dengue fever, into regions where 
immunity is low; and the rise in water-bor-
ne illnesses and malnutrition. Although 
existing efforts and coping measures, it 
is still essential to develop effective multi 
sectoral public health strategies for Indo-
nesia`s climate change. ――
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BACKGROUND & OBJECTIVE. Tobacco 
usage is a leading cause of morbidity 
and mortality worldwide. This study aims 
to analyze health awareness and attitu-
des towards smoking among university 
students in Indonesia and Germany and 
their association with smoking behavior.

METHODS. This is a cross-sectional ana-
lysis of data collected using pretested 
structured questionnaire from the univer-
sity students in Germany and Indonesia.

RESULTS. Most students (87%) are awa-
re of major health risk related to smoking 
with insignificant difference between 
German and Indonesian contexts. The 
majority (95%) of respondents presen-
ted an attitude against smoking with an 
insignificant difference between both 
contexts. Only 13% of students were 
current smokers with a significant diffe-
rence between the two contexts. Eighty-
three percent (83%) reported presence 
of someone in the surroundings such as 
family members, friend or colleague who 
smokes with higher rate in Germany. In 
regression analysis there was a positive 
association between male sex and smo-
king behavior (OR, 1.8; 95%CI, 1–3.1). 
High academic level had a negative asso-

ciation with smoking behavior in bivaria-
ble analysis (OR, 0.3; 95%CI, 0.2–0.6). On 
bivariable analysis there was a negative 
association between good knowledge 
and smoking behavior (OR, 0.6; 95 0.33–
1). Students with attitude proponent for 
smoking had positive association with 
smoking behavior in multiple regression 
model (OR, 4; 95%CI, 1.7–9.1). Presence 
of someone in the surrounding environ-
ment who smokes such as family mem-
bers and friends was positively associated 
with smoking behavior (OR, 4.4; 95_%CI, 
1.34–14.56). There was no significant as-
sociation between different kinds of ad-
vertisements and smoking behavior. Recei-
ving any kind of promotions was strongly 
associated with smoking behavior (OR, 2.3; 
95%CI, 1.1–4.5). The effect of different 
factors on smoking behavior was the same 
in both German and Indonesian contexts.

CONCLUSION. There are several factors 
determining smoking behavior among 
university students including social fac-
tors and awareness level about poten-
tial health risks. Successful smoking 
prevention programs should consider 
the social environment's influence on 
the start and maintenance of smoking 
behavior, including the effect of pa-

rents, peers, and friends. Effective anti-
smoking campaigns should intentional-
ly target people's beliefs and attitudes 
and aim to persuade people and change 
their behavior, rather than simply deli-
vering information. Anti-smoking poli-
cies should take into account the effect 
of tobacco advertisements and promo-
tional activities.

KEYWORDS. Tobacco; Smoking; Germany; 
Indonesia; Awareness; Attitude

INTRODUCTION. Tobacco usage is a lea-
ding cause of chronic diseases such as 
cardiovascular disease and lung cancer 
and the single most preventable cause of 
death and disease[1]. According to Global 
Burden of Disease Study, there were 1.14 
billion current smokers worldwide, who 
used 7.41 trillion cigarette-equivalents of 
tobacco. Smoking tobacco usage was also 
the greatest cause of mortality among 
males, accounting for 7.69 million deaths 
and 200 million disability-adjusted life-ye-
ars globally.  Current smokers accounted 
for 6.68 million (86.9%) of the 7.69 mil-
lion deaths caused by tobacco use. China, 
India, Indonesia, the United States, Russia, 
Bangladesh, Japan, Turkey, Vietnam, and 
the Philippines were the ten nations with 
the most tobacco smokers in 2019 [2]. 
In comparison to other Western and 
Northern European countries, Germany 
has a very high tobacco usage rate. Current 
tobacco use was found to be 28.3 percent 
in the entire survey population and 11.9 

percent among those under the age of 
18 [3]. However, this figure is much better 
than the conditions in 1998, where the 
total prevalence of smoking was 30.2%. 
According to statistics from the Socio-Eco-
nomic Panel (SOEP), a behavioral change 
among younger people, drove the decline 
in smoking prevalence and average ciga-
rette use [4]. Some studies showed that 
school programs emphasizing the de-
velopment of abilities to recognize and 
resist negative influences, extensive use 
of media and technological equipment, 
and health warnings have all proven to be 
beneficial in lowering tobacco use [5]. 
In Indonesia, smokers account for 40.3 
percent of the population which place 
Indonesia is one of the countries with 
the highest prevalence of smokers in the 
world [6]. Prevalence of male and female 
smokers based on age group is 15–24 
(51.7%: 0.1%), 25–44 (73.3%: 1.7%), 
45–64 (72.4%: 5.8%) and 65+ (61.2%: 
6.7%). According to the national statis-
tics IN 2011, 89.3 percent of teenagers in 
Indonesia saw cigarette advertisements 
on billboards, 76.6 percent in magazines 
or newspapers, and 7.7% received free 
cigarettes. In stores where cigarettes are 
sold, 8 out of 10 adults thought cigaret-
te advertisements [7]. The anti-smoking 
advertisement, on the other hand, had a 
far lower rating. Only 4 out of 10 adults 
perceived anti-tobacco advertising with 
television or radio. When contrasted pro-
smoking material, this indicates that we 
have a large number of people who have 
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been exposed to cigarette advertising. 
The most recent anti-smoking campaign 
in Indonesia has been broadcasted on 
television since June 2014 [8]. 
The role of the media in promoting and 
reducing tobacco Use is significant. Anti-
tobacco media campaigns are effective 
in reduceing smoking among youth and 
adults according to a report released in 
June 2008 by the National Cancer Ins-
titute (NCI), and particularly advertise-
ments that evoke strong emotions have 
the most impact on viewers, and youth 
also react positively to anti-tobacco ad-
vertisements [9]. Based on a study publis-
hed in June 2006, an increased exposure 
to state sponsored anti-tobacco media 
campaigns increase smoking cessation 
rates, even after controlling for other fac-
tors that may affect smoking cessation. 
Researchers found in particular that the 
quit rate among adult smokers increased 
by about ten percent in communities ex-
posed to higher levels of states anti-to-
bacco advertising [10]. 
Knowledge and attitude towards smoking 
is well established in the literature. Accor-
ding to a cross/sectional study conducted 
in Bangalore, India, knowledge of the risks 
of smoking was high among the study po-
pulation, and the vast majority of partici-
pants had negative attitude towards smo-
king [11]. Regarding the effect of knowledge 
and attitude on smoking behavior, a study 
conducted in USA found that knowledge 
and attitude are associated with smoking 
behavior. The study noted that the majo-

rity of smokers have low levels of health 
knowledge, suggesting that if health lite-
racy were raised nationally, smoking rates 
would decrease [12]. Comparatively to re-
spondents with higher attitude scores, the 
researchers found also, those with lower 
attitude scores were more likely to smoke 
cigarettes. This suggests that attitude has 
a big impact on quitting smoking [12, 13]. 
Several studies found that age, sex, and 
social factors were predictors of smoking 
behavior. The mother's educational level, 
the family's income, the presence of a 
smoker in the household, and the male 
gender are all significant risk factors for 
students' smoking behavior [14–18]. 
Young people develop nicotine depen-
dence faster than adults do; therefore, it is 
crucial to start awareness interventions on 
young adults before they start smoking [19, 

20]. This study is part of a joint project bet-
ween Akkon University for Applied Human 
Sciences (Akkon) and Universitas Muham-
madiyah Kalimantan Timur (UMKT), Indone-
sia aims to analyze health awareness and 
attitudes toward smoking among university 
students in Germany and Indonesia and 
their association with smoking behavior.

METHODS. 
Study design, setting and sampling
This is a cross-sectional study. It was 
conducted in two universities in both 
East Kalimantan, Indonesia, and Berlin, 
Germany.  After cluster sampling, 682 
students were selected and intervie-
wed through pretested questionnaire. 

The main outcome was smoking status 
according to international definition [21].

Statistical analysis
Data were imported from an Excel spread-
sheet and then analyzed using STATA 
17.0 version. 

RESULTS.
Sociodemographic characteristics 
The socio-demographic characteristics of 
the study population are shown in Table 1.
The age of the respondents ranged bet-
ween 17 to 55 years with a mean age 
of 21 years (sd=4.8). Most respondents 
were below age of 20 (56.6%). There 
was female sex predominance among 

participants (73.6%). There was a signi-
ficant difference in mean age between 
Germany and Indonesia with mean of 
31& 20 years respectively (p<0.001). 
Female sex predominance was higher 

among Indonesian students with 79% 
of participants were female in compari-
son to only 35% among German. 

Knowledge, attitude and smoking 
behavior characteristics
Knowledge, attitude and smoking behavi-
or characteristics of participants are sum-
marized in table 2.
Eighty-seven percent (87%) of students 
had good knowledge score on smoking 

risks with insignificant 
difference between Ger-
man and Indonesian stu-
dents. The vast majority 
of respondents presen-

#06.2 Indonesia
Smoking behavior among university students in 
Germany and Indonesia: a comparative study

awareness and attitudes towards smoking 
among university students in Indonesia and 
Germany and their association with smoking 
behavior. That could help health authorities and 
policymakers towards establishing effective 
campaigns directed to improve awareness and 
attitude against smoking. 

Methods 
Study design, setting and sampling 

This is a cross-sectional study. It was conducted 
in two universities in both East Kalimantan, 
Indonesia, and Berlin, Germany.  After cluster 
sampling, 682 students were selected and 
interviewed through pretested questionnaire. 
The main outcome was smoking status according 
to international definition[21]. 

Statistical analysis 

Data were imported from an excel spreadsheet 
and then analyzed using STATA 17.0 version.  

Results 
Sociodemographic characteristics  
The socio-demographic characteristics of the 
study population are shown in Table 1. 

The age of the respondents ranged between 17 
to 55 years with a mean age of 21 years (sd=4.8). 
Most respondents were below age of 20 (56.6%). 
There was female sex predominance among 
participants (73.6%). There was a significant 
difference in mean age between Germany and 
Indonesia with mean of 31& 20 years 
respectively (p<0.001). Female sex 
predominance was higher among Indonesian 
students with 79% of participants were female in 
comparison to only 35% among German.  

 
Knowledge, attitude and smoking 
behavior characteristics 

Knowledge, attitude and smoking behavior 
characteristics of participants are summarized in 
table 2. 

Eighty-seven percent (87%) of students had good 
knowledge score on smoking risks with 
insignificant difference between German and 
Indonesian students. The vast majority of 
respondents presented attitude against smoking 
(95%) with an insignificant difference between 
German and Indonesian contexts. Only 13% of 
students were current smokers with a significant 
difference between German and Indonesian 
students. One in four German students (26%) 
smokes compared to only 11% of Indonesian 
students. 

Table 1.  Sociodemo-
graphic characte-
ristics of the stude 
population (n=682): 
DE vs ID

Table 2.  Knowledge, attitude and smoking behavior 
among study participants

 

Smoking practices, habits, reasons 
and other smoking characteristics 

Smoking practices, habits, reasons and other 
smoking characteristics are presented in table 
3.The majority of respondents reported 
presence of someone in the surroundings who 
smokes (84%), with borderline significant 
difference between German and Indonesian 
students; higher among German (p=0.07). 
Smoking friends were the main ones (77%) 
followed by parents and siblings (45% & 42% 
respectively). Smoking parents, siblings and 
friends were higher among Indonesian students 
(p, 0.002; <0.001; 0.007 respectively) while 
smoking colleagues and university members 
were higher among German students (p<0.001). 

Forty percent (40%) smoke only during stress 
with an insignificant difference between German 
and Indonesian students. Around 40% of 
students smoke on a daily basis with significant 
difference between students of Germany and 
Indonesia where the number is higher among 
German (72%, p<0.001). Cigarettes was the most 
common type among participants (53%) with 
significantly higher percentage among German 
students (77%, p=0.01). According to 
respondents, the main reason for non-smoking 
was health aspect (82%) with significantly higher 
percentage among German (p=0.04). other 
reasons were cost (45%), environment (35%), 

taste (17%) and lack of benefit (46%). Habitual 
smoking was the main reason of smoking 
(49.4%). Other reasons were addiction (31%), 
social environment (37%), stress (43.7%), 
popularity (1%) and socialization (33.3%). 
Habitual smoking, addiction and stress were 
significantly higher among German (p<0.001, 
p<0.001& p=0.02 respectively), while social 
environment was higher among Indonesian 
(p=0.009). 
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ted attitude against smoking (95%) with 
an insignificant difference between Ger-
man and Indonesian contexts. Only 13% 
of students were current smokers with a 
significant difference between German 
and Indonesian students. One in four Ger-
man students (26%) smokes compared to 
only 11% of Indonesian students.

Smoking practices, habits, reasons and 
other smoking characteristics
Smoking practices, habits, reasons and 
other smoking characteristics are presen-
ted in table 3. The majority of respon-
dents reported presence of someone in 
the surroundings who smokes (84%), 
with borderline significant difference bet-
ween German and Indonesian students; 
higher among German (p=0.07). Smoking 
friends were the main ones (77%) follo-
wed by parents and siblings (45% & 42% 
respectively). Smoking parents, siblings 
and friends were higher among Indone-
sian students (p, 0.002; <0.001; 0.007 re-
spectively) while smoking colleagues and 
university members were higher among 
German students (p<0.001).
Forty percent (40%) smoke only during 
stress with an insignificant difference 
between German and Indonesian stu-
dents. Around 40% of students smoke 
on a daily basis with significant diffe-
rence between students of Germany 
and Indonesia where the number is 
higher among German (72%, p<0.001). 
Cigarettes was the most common type 
among participants (53%) with signi-

ficantly higher percentage among Ger-
man students (77%, p=0.01). According 
to respondents, the main reason for 
non-smoking was health aspect (82%) 
with significantly higher percentage 

among German (p=0.04). other reasons 
were cost (45%), environment (35%), 
taste (17%) and lack of benefit (46%). 
Habitual smoking was the main reason 
of smoking (49.4%). Other reasons were 
addiction (31%), social environment 
(37%), stress (43.7%), popularity (1%) 
and socialization (33.3%). Habitual 
smoking, addiction and stress were signi-
ficantly higher among German (p<0.001, 
p<0.001& p=0.02 respectively), while 
social environment was higher among 
Indonesian (p=0.009).

Smoking advertisements (ads) and 
promotion
Smoking advertisements and promotion 
is presented in table 4. Almost two third 
of respondents (66%) reported expo-
sure to advertisements within 30 days 
prior to the survey. Higher percentage 
observed among Indonesian students 
(p<0.001). 

FACTORS ASSOCIATED WITH SMOKING 
BEHAVIOR
Bivariable analysis 
Table 5 shows the bivariable associations 
between several independent factors 
and smoking behavior. Students with age 
above 20 years had higher odd of being 
smokers with borderline significance 
(OR, 1.5; 95%CI, 0.99–2.41; p=0.05). 
There was a strong positive statisti-
cally significant association between 
male sex and smoking behavior (OR, 
3.68; 95%CI, 2.3–5.9; p<0.001). High 
academic level had a strong negative 
association with smoking behavior (OR, 
0.3; 95%CI, 0.2–0.6, p<0.001). Being 
from Germany was positively asso-
ciated with smoking behavior (OR, 2.7; 
95%CI, 1.5–4.6; p<0.001). Although 
the close to borderline statistical signi-
ficance there was negative association 
between good knowledge and smoking 
behavior (OR, 0.59; 95% CI, 0.33–1; 
p=0.07). Students with attitude propo-
nent for smoking had statistically signi-
ficant strong positive association with 
smoking behavior (OR, 9.5; 95%CI, 
4.53–19.85; p<0.001). Presence of so-
meone in the surrounding environment 
who smokes such as family member 
and friends was strongly positively as-
sociated with smoking behavior (OR, 
4.75; 95%CI, 1.69–13.35; p=0.001). 
Specifying the surroundings into dif-
ferent social categories showed that 
only smoking colleague and universi-
ty member have positive statistically 

 

Smoking practices, habits, reasons 
and other smoking characteristics 

Smoking practices, habits, reasons and other 
smoking characteristics are presented in table 
3.The majority of respondents reported 
presence of someone in the surroundings who 
smokes (84%), with borderline significant 
difference between German and Indonesian 
students; higher among German (p=0.07). 
Smoking friends were the main ones (77%) 
followed by parents and siblings (45% & 42% 
respectively). Smoking parents, siblings and 
friends were higher among Indonesian students 
(p, 0.002; <0.001; 0.007 respectively) while 
smoking colleagues and university members 
were higher among German students (p<0.001). 

Forty percent (40%) smoke only during stress 
with an insignificant difference between German 
and Indonesian students. Around 40% of 
students smoke on a daily basis with significant 
difference between students of Germany and 
Indonesia where the number is higher among 
German (72%, p<0.001). Cigarettes was the most 
common type among participants (53%) with 
significantly higher percentage among German 
students (77%, p=0.01). According to 
respondents, the main reason for non-smoking 
was health aspect (82%) with significantly higher 
percentage among German (p=0.04). other 
reasons were cost (45%), environment (35%), 

taste (17%) and lack of benefit (46%). Habitual 
smoking was the main reason of smoking 
(49.4%). Other reasons were addiction (31%), 
social environment (37%), stress (43.7%), 
popularity (1%) and socialization (33.3%). 
Habitual smoking, addiction and stress were 
significantly higher among German (p<0.001, 
p<0.001& p=0.02 respectively), while social 
environment was higher among Indonesian 
(p=0.009). 

 

 
Table 3.  Smoking practicies, habits, reasons and 
cessation

Smoking advertisements (ads) and 
promotion 

Smoking advertisements and promotion is 
presented in table 4. Almost two third of 
respondents (66%) reported exposure to 
advertisements within 30 days prior to the 
survey. Higher percentage observed among 
Indonesian students (p<0.001).  

 

Factors associated with smoking 
behavior 

Bivariable analysis  

Table 5 shows the bivariable associations 
between several independent factors and 
smoking behavior. Students with age above 20 
years had higher odd of being smokers with 
borderline significance (OR, 1.5; 95%CI, 0.99-
2.41; p=0.05). There was a strong positive 
statistically significant association between male 
sex and smoking behavior (OR, 3.68; 95%CI, 2.3-
5.9; p<0.001). High academic level had a strong 
negative association with smoking behavior (OR, 
0.3; 95%CI, 0.2 - 0.6, p<0.001). Being from 
Germany was positively associated with smoking 
behavior (OR, 2.7; 95%CI, 1.5 - 4.6; p<0.001). 
Although the close to borderline statistical 
significance there was negative association 
between good knowledge and smoking behavior 
(OR, 0.59; 95% CI, 0.33-1; p=0.07). Students with 
attitude proponent for smoking had statistically 
significant strong positive association with 
smoking behavior (OR, 9.5; 95%CI, 4.53-19.85; 

p<0.001). Presence of someone in the 
surrounding environment who smokes such as 
family member and friends was strongly 
positively associated with smoking behavior (OR, 
4.75; 95%CI, 1.69-13.35; p=0.001). Specifying the 
surroundings into different social categories 
showed that only smoking colleague and 
university member have positive statistically 
significant association with smoking behavior 
(OR, 3; 95%CI, 1.87- 4.98; p<0.001) and (OR,2; 
95%CI, 0.99- 4.6; p=0.04) respectively. Receiving 
any kind of promotions was strongly associated 
with smoking behavior (OR, 4.6; 95%CI, 2.6 – 8; 
p<0.001).  

Table 4. Exposure to tobacco advertising and promotion
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significant association with smoking 
behavior (OR, 3; 95%CI, 1.87–4.98; 
p<0.001) and (OR,2; 95%CI, 0.99–4.6; 
p=0.04) respectively. Receiving any 
kind of promotions was strongly asso-
ciated with smoking behavior (OR, 4.6; 
95%CI, 2.6 – 8; p<0.001). 

Multivariate analysis
Multivariable analysis has been perfor-
med only for those with enough or bord-
erline evidence of association with the 
outcome variable, smoking behavior such 
as sex, academic level, attitude and pro-
motion. Crude and adjusted odd ratios are 
presented in table 6. 
Results of the logistic regression model 
showed that male sex, proponent attitude, 
social environment, and receiving promo-
tion remained a significant predictors and 
risk factors for smoking behavior (ORs, 
1.8, 4, 4.4, and 2.3 respectively). Although 
the knowledge lost its significant effect, 

the attitude was strong factor that can in-
fluence the smoking behavior.
The effect of different factors on smo-
king behavior was the same in both po-
pulations. 

DISCUSSION. Tobacco use is a major 
health concern worldwide [1]. Young peo-

ple, such as university students, require 
fewer smokes than adults do in order to 
become nicotine dependent, and when 
they start smoking, it will be exceedingly 
tough for them to stop, and they will keep 
smoking far into adulthood. Therefore, it 
is essential to begin education and awa-
reness campaigns for young adults befo-
re they start smoking [19, 20]. A few studies 
have explored students' knowledge and 
attitudes toward smoking in the context 
of Indonesia and Germany. This study 
examines health knowledge, smoking 
attitudes, and smoking behavior among 
university students in Indonesia and Ger-
many in order to predict the need and 
effectiveness of anti-smoking programs.
In the present study, most students were 
able to correctly identify the risks of smo-
king (87%). This is comparable with a 
study on knowledge, attitude and practice 
of cigarette smoking among students in 
Indonesia, the majority of students, were 
aware that smoking cigarettes has nega-
tive health effects [13]. Likewise another 
study in India found that 94% of respon-
dents believed that smoking is definitely 
harmful to our health [11]. According to the 
current study 95% of respondents pre-
sented attitude against smoking, which 
agree with similar findings of a study in 
India [11]. The prevalence of smoking was 
13%, which is relatively low in compare 
to similar studies on the prevalence of 
smoking among university students in 
Yemen and Malaysia where almost 30% 
of students were smokers [14, 22]. This could 

also be explained by the underestima-
ted prevalence given the possibility that 
some students concealed their smoking 
status. A study conducted in Korea on the 
reliability of self-reported smoking beha-
vior and found that many students hide 
their smoking behavior resulting in unde-
restimated prevalence [23]. 
Our study indicates that male sex was po-
sitively associated with smoking behavior. 
The same findings were reported by other 
studies where male gender was significant 
risk factor for smoking [14–17]. Based on the 
present study, good knowledge showed 
a weak protective effect against being 
smoker while the effect of attitude was 
a strong. This agrees with a study on the 
effect of knowledge and attitude on smo-
king behavior in India where found similar 
findings and emphasized the importance 
of focusing on attitudes and belief rather 
than merely knowledge [13]. A good know-
ledge did not essentially translate into an 
appropriate behavior which is similar to 
other research' findings in the literature on 
effect of knowledge on practice [24].
This study found that presence of so-
meone in the social environment such 
as family member or friends who smo-
kes was risk factor of smoking behavi-
or. This agrees with similar findings of 
two studies on determinants and risk 
factors of smoking behavior among 
university students in Turkey where 
having at least one immediate family 
member who smokes was risk factor for 
smoking [15, 16].

 

Multivariate analysis 
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for those with enough or borderline evidence of 
association with the outcome variable, smoking 
behavior such as sex, academic level, attitude 
and promotion. Crude and adjusted odd ratios 
are presented in table 6.  

Results of the logistic regression model showed 
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remained a significant predictors and risk factors 
for smoking behavior (ORs, 1.8, 4, 4.4, and 2.3 

respectively). Although the knowledge lost its 
significant effect, the attitude was strong factor 
that can influence the smoking behavior. 

The effect of different factors on smoking 
behavior was the same in both populations.  

 

Discussion 
Tobacco use is a major health concern 
worldwide [1]. Young people, such as university 
students, require fewer smokes than adults do in 
order to become nicotine dependent, and when 
they start smoking, it will be exceedingly tough 
for them to stop, and they will keep smoking far 
into adulthood. Therefore, it is essential to begin 
education and awareness campaigns for young 
adults before they start smoking [19, 20]. A few 
studies have explored students' knowledge and 
attitudes toward smoking in the context of 
Indonesia and Germany. This study examines 
health knowledge, smoking attitudes, and 
smoking behavior among university students in 
Indonesia and Germany in order to predict the 
need and effectiveness of anti-smoking 
programs. 

In the present study, most students were able to 
correctly identify the risks of smoking (87%). This 
is comparable with a study on Knowledge, 
attitude and practice of cigarette smoking 

Table 5. Bicariable associations between smoking 
behavior and other variables

Table 6. Multivariate analysis of associations between 
smoking behavior and other characteristics
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order to become nicotine dependent, and when 
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for them to stop, and they will keep smoking far 
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education and awareness campaigns for young 
adults before they start smoking [19, 20]. A few 
studies have explored students' knowledge and 
attitudes toward smoking in the context of 
Indonesia and Germany. This study examines 
health knowledge, smoking attitudes, and 
smoking behavior among university students in 
Indonesia and Germany in order to predict the 
need and effectiveness of anti-smoking 
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The present study found that receiving at 
least one kind of smoking promotions was 
significant risk factor for smoking. A simi-
lar findings by Chief Economic Advisor of 
the Department of Health of the Govern-
ment of Great Britain which observed that 
limits on tobacco advertising tend to re-
duce tobacco usage beyond what would 
have happened in the absence of such a 
ban, and that advertising tends to encou-
rage use of tobacco products [25]. 

CONCLUSION. There are several factors 
determining smoking behavior among 
university students including social fac-

tors and awareness level about poten-
tial health risks. Successful smoking 
prevention programs should consider 
the social environment's influence on 
the start and maintenance of smoking 
behavior, including the effect of pa-
rents, peers, and friends. Effective anti-
smoking campaigns should intentional-
ly target people's beliefs and attitudes 
and aim to persuade people and change 
their behavior, rather than simply deli-
vering information. Anti-smoking poli-
cies should take into account the effect 
of tobacco advertisements and promo-
tional activities. ――
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Avian influenza (derived from the Latin 
word “avis” for bird) is a viral disease 
that is considered the worst outbreak 
ever known in animals. A distinction is 
made between low-pathogenic (cau-
sing mild disease, LPAI) and highly pa-
thogenic (causing severe disease, HPAI) 
viruses. The majority of poultry die once 
they become infected with the highly 
pathogenic virus. The virus usually 
spreads through infected feces, mea-
ning that wild birds, especially water-
fowl, already carry the virus, mostly in 
their gastrointestinal tract or respiratory 
system. However, since only LPAI viruses 
are present there, these birds usually do 
not get sick themselves, or only in a very 
mild form. However, since the viruses 
can survive for several weeks, protected 
by organic material (especially feces), 
they spread through the ingestion of fe-
ces by other birds (cf. Abrell n.d.).
The influenza A viruses are named af-
ter their structure and are divided into 
subtypes that differ in their surface 
proteins. There are 16 different H sub-
types (hemagglutinin proteins) and nine 
different N subtypes (neuraminidase 
proteins). While all subtypes can occur 
in wild birds, subtypes H5 and H7 cause 
avian influenza, which primarily affects 
domestic poultry, and subtypes H1, H2, 
and H3 are the causative agents of hu-
man influenza (cf. Abrell n.d.). 
Since the incubation period is longer 
than for "normal" human influenza (2–4 

days), symptoms in humans may only 
occur after 14 days. Initially, the sym-
ptoms resemble those of the flu, with 
patients experiencing high fever, cough, 
sore throat, and difficulty breathing. In 
the further course of the disease, pneu-
monia, gastrointestinal problems, or 
elevated liver values often occur. In ad-
dition, a severe reduction in leukocytes 
weakens the immune system, the oxy-
gen transport capacity of the blood is 
reduced by a significant reduction in er-
ythrocytes, and spontaneous bleeding 
occurs repeatedly due to the strong 
reduction in platelets. As a result, many 
patients die from fatal lung or multi-
organ failure.
Since the virus occurs mainly in Asia, the 
Foreign Office warns travelers against it. 
They are advised to stay away from poul-
try markets and to avoid any contact with 
dead birds. In addition, only well-cooked 
meat should be eaten, as the virus is no 
longer infectious at temperatures above 
70°C (cf. Foreign Office 2022).

SITUATION IN SOUTHEAST ASIA. Accor-
ding to the WHO, over 2,300 cases of 
human avian influenza have been repor-
ted worldwide since 2003, with most 
cases occurring in Asia and Egypt. So far, 
about 850 people have been infected 
with A(H5N1), of whom more than half 
have died, with 450 deaths reported. 
In March 2013, the WHO first reported 
the emergence of a new avian influen-

za virus, A(H7N9), in China. Although 
this variant is considered LPAI for birds, 
more than 1,500 people in China have 
been infected with A(H7N9) since then, 
of whom at least 600 have died (as of 
2021). It has also been found that indi-
vidual cases have been imported from 
China to Hong Kong, Macao, Taiwan, 
Canada, and Malaysia. Infections occur 
in waves, usually in the winter months. 
Since the majority of human cases can 
be attributed to visits to poultry mar-
kets, these have been closed in China 
since 2017 (cf. RKI 2018).

With 168 deaths since 2003, Indonesia 
leads the list of A(H5N1) fatalities, follo-
wed by Egypt and Vietnam. China ranks 
fifth with 31 deaths (as of 2020) (cf. 
Radtke 2022). Although in June 2021 
the first A(H10N3) infection in a human 
was detected in China, currently no new 
infections of any variant in humans are 
known in China, Vietnam, Thailand or In-
donesia (as of February 2023). However, 
in China, a new infection of the A(H5N1) 
variant was detected in 200 birds. Addi-
tionally, there was another case of this 
variant in Japan (cf. WHO 2023). ――
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ABSTRACT. BACKGROUND. Transgen-
ders often results in an insidious and 
permanent conflict within the person, 
a persistent feeling of discomfort with 
their assigned sex and of not fitting 
their biological and social role along 
with a constant desire to reassign to the 
gender and they are exposed to higher 
levels of discrimination, due to their re-
jection of the gender binary, which may 
be related to the development of psy-
chopathologies.

AIMS. The present study aimed to investi-
gate the role of self-efficacy and dysfunc-
tional attitudes on psychological well-
being of individuals with transgender.

METHOD. The method of present study 
was descriptive and correlational. The 
statistical population of the study inclu-
ded all individuals with sexual dissatis-
faction in Mashhad in 2021. They were 
selected based on a convenience (volun-
tary) sampling method. For this purpose, 
the link of the online questionnaire was 
distributed in Telegram and WhatsApp 
cyberspace groups related to these in-
dividuals and 200 questionnaires were 
entered into the analysis. The instru-
ments used in the study included Ryff 
Psychological Well-Being Scale (1989), 
the Scherer Self-Efficacy Scale (1891), 
and the Weissman and Beck (1978) Dys-

functional Attitudes Scale. For data ana-
lysis, Pearson correlation and simulta-
neous regression analysis were analyzed 
in SPSS-26 software.

RESULTS. The results of multiple re-
gression showed that self-efficacy and 
dysfunctional attitudes could predict 
the psychological well-being of trans-
genders . The results of coefficient of 
explanation showed that self-efficacy 
and dysfunctional attitudes in trans-
genders could explain 46% of the 
changes in psychological well-being of 
the individuals. Regression coefficients 
also showed that self-efficacy had the 
greatest effect on predicting psycholo-
gical well-being.

DISCUSSION. Thus, it can be stated that 
self-efficacy and dysfunctional attitudes 
have an effect on the psychological well-
being of transgenders and these variables 
can be considered to prevent mental disor-
ders and increase the efficiency and psy-
chological well-being of these individuals.

KEYWORDS. Self-efficacy, Dysfunctio-
nal Attitudes, Psychological Well-being, 
Transgender

INTRODUCTION. The International Sta-
tistical Classification of Diseases, 10th 
revision (ICD-10) of the World Health 

Organisation (WHO) uses the term trans-
sexualism to describe the persistent ma-
nifestation of personal conflict between 
gender assigned at birth and felt gender. 
In the latest revision of this tool, the ICD-
11, transsexualism was removed from 
the chapter on mental disorders and ad-
ded to the chapter ''Conditions Related 
to Sexual Health,'' and the use of the term 
''gender incongruence'' was proposed. In 
the Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM-5), 
however, transsexuality remains within 
categories of mental disorders with the 
term ''gender dysphoria''. Although the 
WHO ''depathologizes’’ transsexuality, 
some transgender people may suffer di-
scomfort or unease (dysphoria) because 
of this conflict. They may also experience 
symptoms resulting from minority stress 
and, as a result, they may develop asso-
ciated psychopathology or psychiatric 
problems (Modrego Pardo et al., 2021).
Transsexuality often results in an insidi-
ous and permanent conflict within the 
person, a persistent feeling of discomfort 
with their assigned sex and of not fitting 
their biological and social role along with 
a constant desire to reassign to the gen-
der with which they identify psychologi-
cally (Casado-Morente et al., 2021).
Transgender individuals, as a minority 
group, suffer from discrimination that 
negatively affects almost every life do-
main, severely impacting their social, 
medical, and psychological wellbeing. 
To this regard, religious fundamentalism 

(RF) has been described as one of the 
possible cultural features facilitating 
prejudice and negative attitudes toward 
transgender people, as well as internali-
zed transphobia (Kanamori & Xu, 2020). 
Along those lines, the literature descri-
bes further difficulties regarding the so-
cial acceptance of gender diverse indivi-
duals; in fact, gender diverse individuals 
might experience the additional stigma 
of falling outside the societal binary 
norms, leading to challenges such as the 
use of pronouns and titles (Thorne et 
al., 2019). In addition, they are exposed 
to higher levels of discrimination, due 
to their rejection of the gender binary, 
which may be related to the development 
of psychopathologies (Monro, 2019). In 
particular (Romani et al., 2021), described 
that gender-diverse people generally ex-
perience greater levels of depression and 
anxiety compared to B ones, even though 
other studies do not report such differen-
ces (Rimes et al., 2019). The higher preva-
lence of psychopathologies − such as de-
pression and anxiety − seems to be driven 
by the lack of social support or, at the very 
least, by the lower visibility and compre-
hension of gender diverse identification 
(Thorne et al., 2019).
In recent years, transgender activism 
has led to greater recognition of trans-
gender individuals (TSI) by the medical 
profession. Nevertheless, TSI faces di-
scrimination and social stigma in ever-
yday life. Furthermore, barriers to sex 
reassignment treatment and healthcare, 
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in general, are described as an issue by 
many TSI (Pöge et al., 2020). These ex-
periences as part of a gender or sexual 
minority can cause stress and conse-
quently lead to a lower level of life sa-
tisfaction, impair mental health and in-
crease the risk of developing psychiatric 
disorders (Kota et al., 2020).
Under such circumstances, it is necessa-
ry to pay attention to the psychological 
well-being of transgenders. Psychologi-
cal wellbeing is a key indicator of general 
health. Psychological wellbeing is gene-
rally defined as a subjective experience 
of positive affections and life satisfacti-
on. This construct has been also defined 
as positive psychological performance, 
good relations with others, and feeling 
realistic about self (McAneney et al., 
2015). Studies have shown that psycho-
logical wellbeing is a multidimensional 
concept, which is created by the integ-
ration of emotion regulation, personal-
ity traits, identity, and life experiences. 
Individuals who have low psychological 
well-being feelings evaluate life events 
and situations undesired and experien-
ce negative emotions, such as anxiety, 
depression, and anger (Sharifian et al., 
2020). It is useful to identify variables 
related to psychological wellbeing due 
to its positive aspects in Transgenders 
individuals.
Transgender individuals face signifi-
cant challenges when deciding to cope 
with their personal, mental, behavioral, 
emotional, social, and educational pro-

blems and issues. Hence, self-efficacy is 
one of the critical cases that influence 
the psychological well-being of these 
individuals. Self-efficacy indicates the 
extent of a person's confidence in their 
abilities to perform a set of actions or 
a specific task. Self-efficacy also is the 
sense of competency, adequacy, and 
ability to cope with life. Self-efficacy 
beliefs include an important aspect of 
human motivation, behavior, and acti-
vities that can influence a person's life 
(Mizutani et al., 2012). Self-efficacy is 
a concept derived from an extensive 
theory called cognitive-social theory in 
which, personal achievement is influ-
enced by behavior, environmental con-
ditions, and inner characteristics, such 
as thoughts and beliefs (Eden et al., 
2016). Individuals who have clear, defi-
ned, harmonic, and stable self-efficacy 
beliefs have higher psychological well-
being. These individuals have reached 
an obvious perspective and are less in-
fluenced by daily events and relevant 
assessments of these incidents (Hos-
seini Dowlatabadi et al., 2014). On the 
other hand, low self-efficacy is correla-
ted to increased mental pressure, weak 
responses to pain and suffering, and 
low motivation to pursue health-rela-
ted programs; on contrary, high self-ef-
ficacy is correlated with lower mental 
pressure, fewer biological responses 
to mental pressures, higher adaptation 
power, interest in health programs, and 
higher responsibility (Delforooz et al., 

2021). Borg and Barlow (2018) showed 
that self-efficacy with personal manage-
ment and control could increase psy-
chological wellbeing. 
Dysfunctional attitudes can also affect 
the psychological well-being level of 
Transgender individuals. Psychologi-
cal wellbeing originates from cognitive 
and emotional evaluation of individuals 
in life, and what society people consi-
der happiness, peace, prospect, and life 
satisfaction influence their psychologi-
cal wellbeing (Delforooz et al., 2021). 
As a cognitive construct, dysfunctional 
attitudes play a vital role in psycho-
logical wellbeing; these attitudes and 
beliefs that are obtained from experien-
ce towards self and the world make an 
individual ready to interpret specific 
situations extremely negative and dys-
functional (Sharifian et al., 2020). Indi-
viduals who have pessimistic attitudes 
towards life issues always see themsel-
ves in unpleasant incidents and proba-
bly put themselves at risk of diseases 
(Wang et al., 2017). Dysfunctional at-
titudes are activated immediately af-
ter negative events of life and activate 
information processing patterns with 
negative orientation. These are conside-
red, as a negative factor for individuals' 
wellbeing (Babayan, 2017). Researchers 
believe that dysfunctional attitudes 
severely decrease wellbeing by crea-
ting unnecessary emotional disorders 
(Yung, 2017). Sari (2022) indicated that 
dysfunctional attitudes indirectly led 

to worry, unhappiness, and depression. 
These beliefs increase negative self-
judgments, loss of confidence, underes-
timation of abilities and achievements, 
sense of dissatisfaction, depression, 
and anxiety. Perez and Rohan (2021) in 
a study with gender control indicated 
that dysfunctional attitudes considera-
bly predicted new depression intensity. 
Yung (2017) found a positive and sig-
nificant relationship between dysfunc-
tional attitudes and negative wellbeing 
indicators, such as depression and 
anxiety, and found a negative correla-
tion between dysfunctional attitudes 
and positive wellbeing indicators, such 
as life satisfaction. Park et al. (2013) 
found a negative relationship between 
dysfunctional attitudes and quality of 
life. Tehranchi et al. (2018) indicated a 
positive association between dysfunc-
tional attitudes and negative wellbeing 
indicators (depression), and a negative 
relationship between dysfunctional atti-
tudes and positive wellbeing indicators 
(happiness, hope).
As mentioned about specific problems 
and conditions in the life of transgender 
individuals, it is important to investigate 
the factors affecting their psychological 
wellbeing to prevent mental disorders 
and enhance the psychological well-
being and efficiency of these individu-
als. Therefore, the extant study aimed to 
examine the impact of self-efficacy and 
dysfunctional attitudes on the psycho-
logical wellbeing of transgenders. 
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METHOD. The extant study was descrip-
tive with correlational type. The statis-
tical population of the study comprised 
all individuals with sexual dissatisfac-
tion living in Mashhad (2021). The sub-
jects were chosen using a convenience 
sampling method. For this purpose, the 
online questionnaire's link designed 
in the Avval Form website was sent in 
virtual groups of studied individuals; of 
them, 215 members filled out the ques-
tionnaires. After incomplete question-
naires were removed, data of 200 sub-
jects were analyzed. Inclusion criteria 
were as follows: being Transgender, vo-
luntarily participating in the study and 
complete answers given to questions. 
Lack of transgenderism and appropriate 
response were exclusion criteria. In this 
research, questionnaires were designed 
through the online method in the Avval 
Form website then sent to virtual net-
works, Telegram, and WhatsApp groups 
of participants to fill the questionnaires 
out. 

RESEARCH INSTRUMENTS.
Ryff Scales of Psychological Well-Being 
(PWB)
This scale was designed by Ryff to as-
sess psychological wellbeing compo-
nents, and consisted of 84 items and 
PWB areas: self-acceptance, positive 
relations with others, autonomy, envi-
ronmental mastery, purpose in life, and 
personal growth. This questionnaire is 
scored based on the Likert scale from 

strongly disagree (1) to strongly agree 
(2). Of all items, 44 items were directly 
rated, while 40 items were scored in-
directly. Ryff (1989) in a study on ado-
lescents and adult people obtained 
reliability between 0.86 and 0.93 for 
considered factors, which implied sui-
table validity and reliability of the test. 
Bayani et al. (2008) examined this scale 
on a 145-member sample of students, 
and reliability results through retest 
equaled 0.82, 0.71, 0.77, 0.78, 0.77, 
0.70, and 0.78 for the total score, self-
acceptance, positive relations with ot-
hers, autonomy, environmental mastery, 
purpose in life, and personal growth, re-
spectively. Life satisfaction, Oxford hap-
piness, and Rosenberg's Self-Esteem 
scales were used to examine validity; 
the correlation between the PWB scale 
and the mentioned questionnaire equa-
led 0.47, 0.58, and 0.46, respectively. 

Shearer's Self-Efficacy Scale
This questionnaire was constructed by 
Sherer et al. (1981) and included 23 
items of which, 17 items examine gene-
ral self-efficacy and 6 items test self-ef-
ficacy experiences in social situations. 
The 17-item scale was used in the ex-
tant study. Self-efficacy scale measures 
personal beliefs, and a person's ability 
to overcome different situations. This 
questionnaire has been designed ba-
sed on the five-point Likert scale (from 
strongly disagree (1) to strongly agree 
(5)). The higher the score, the higher the 

sense of self-efficacy of a person will 
be; therefore, maximum and minimum 
scores of scale equal 85 and 17, re-
spectively. Sherer et al. (1982) obtained 
Cronbach's alpha coefficient of 0.86 for 
this scale. Asgharnejad and colleagues 
(2006) validated this scale. The transla-
ted version of this scale was filled out 
by 344 students. Exploratory and con-
firmatory factor analyses were used to 
examine validity. The results of explora-
tory factor analysis indicated three fac-
tors and the results of confirmatory fac-
tor analysis were confirmed. Moreover, 
Cronbach's alpha was used to test the 
reliability of the scale and equaled 0.83. 
The extant study obtained Cronbach's 
alpha of 0.85 for this scale.

Dysfunctional Attitude Scale (DAS-26)
This scale was designed by Weissman 
and Beak (1978). DAS consists of 26 
items that are scored at a seven-point 
Likert scale from strongly disagree (1) 
to strongly agree (7). This scale inclu-
des four subscales: perfectionism, need 
for approval, need for satisfying others, 
and vulnerability. Various studies have 
reported mean scores between 119 
and 128 for healthy people; the higher 
the score, the higher the vulnerability. 
Weissman et al. (1978) carried out a pri-
mary study on the development and va-
lidation of DAS. The results showed that 
DAS was constructed to measure the ex-
tensive negative attitude of a depressed 
person towards self, the world, and the 

future. DAS follows a cognitive disorder 
structure. This scale was derived from 
a 40-item version of Form A in 2012 to 
be used in the clinical population and 
determine its psychometric quality. The 
Iranian version of this scale is one the 
most famous instruments in cognitive 
studies, and comprises 26 items measu-
ring four factors: perfectionism, need for 
approval, need for satisfying others, and 
vulnerability. The validity and reliability 
of this test had Cronbach's alpha of 0.85 
with construct validity of 0.47 in normal 
and clinical populations. 
The data collected from descriptive and 
inferential indicators (Pearson correla-
tion coefficient and simultaneous re-
gression) were analyzed through SPSS-
26 software. It is worth noting that the 
general aim of the study was explained, 
and participants were ensured about 
information confidentiality in terms of 
ethical considerations.

RESULTS. In this research, 200 Trans-
gender individuals participated. The 
age average of participants equaled 
22.44 and a standard deviation of 
6.80. Among participants, 25 members 
(12.5%) were female and 168 mem-
bers (84%) were male, and 7 members 
(3.5%) were non-binary; 26 partici-
pants (23%) had an associate degree, 
87 members (43.5%) had diploma, 65 
members (32.5%) had BA degree, and 
2 members (1%) had MA degree. Table 
1 reports the mean value, standard de-
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viation, and correlation coefficient bet-
ween research variables.
The results of the correlation coefficient 
indicated a negative and positive signi-
ficant correlation between psychological 
wellbeing and dysfunctional attitudes 
(-0.29) and self-efficacy (0.63), respecti-
vely. Furthermore, the results showed a 
negative significant correlation (-0.48) 
between dysfunctional attitudes and 
self-efficacy. 
Multiple regression techniques were used 
to examine the role of self-efficacy and 
dysfunctional attitudes in predicting the 
psychological wellbeing of transgender 
individuals. Normality (using skewness 
and kurtosis), collinearity of variables 
(variance inflation factor and tolerance 
index), and errors independence (Durbin-
Watson test) assumptions were examined 

before model testing. Table 2 presents the 
results of presumptions.

It is better to use skewness and kurtosis 
for normality reports due to the large 
sample size. Therefore, skewness and 
kurtosis were used for normality pre-
sumption. Skewness and kurtosis values 
were measured by calculating Z (Skew-
ness and kurtosis index divided by er-
ror). The z values less than 2.5 indicate 
the normal distribution of variables. Ac-
cording to the results of skewness and 
kurtosis, all values were lower than 2.5; 
hence, the variables were normal. The 
tolerance index of all variables equa-
led 0.9, and the inflation index was less 
than ten (VIF<10); moreover, the D-W 
value equaled 1.83, which was less than 
4. Hence, presumptions were not viola-
ted. Therefore, the measured indicators 
indicated that test conditions were ob-
served. Results of multiple regression 
implementations have been reported in 
Table 3. 
According to the results of implemented 
multiple regression, self-efficacy and 
dysfunctional variables could predict 

the psychological wellbeing of Trans-
genders (F=32.72, p<0.05). Moreover, 
the results showed that coefficient of 
determination (R2) equaled 0.46 im-
plying that self-efficacy and dysfunc-
tional attitudes of transgenders could 
predict 46% of variations in their psy-
chological wellbeing. Results of multip-
le regression analysis examined mixed 
effects of predictors on criterion vari-
ables. Therefore, regression coefficient 
results are reported to find which va-
riable can predict psychological well-
being.  
As it is seen, standardized coefficients 
of regression indicated that self-efficacy 
could predict psychological wellbeing 
positively and significantly while per-
formance evaluation could negatively 
and significantly predict psychological 
wellbeing in transgenders. The results 
obtained from standardized coefficients 
of regression indicated that self-efficacy 
had the highest effect (ß=0.52) on psy-
chological wellbeing.

Variable Mean SD 1 2 3 4 5 6 7

1. self-efficacy 69.64 8.77 1

2. perfectionism 30.29 10.53 -0.55** 1

3. need for 
approval 12.35 5.17 -0.49** 0.64**

4. need for satis-
fying others 17.97 5.82 -0.42** 0.80** 0.57** 1

5. vulnerability 17.91 4.91 0.26** 0.06 -0.00 0.15*

6. dysfunctional 
attitudes 75.01 20.17 -0.48** 0.91** 0.78** 0.85** 0.27** 1

7. psychological 
wellbeing 217.86 22.40 0.63** -0.38** -0.28** -0.30** 0.36** -0.29** 1

Table 1. Mean and standard deviation of research variables.
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Self-efficacy 1.88 1.85 0.58 1.72

Perfectionism 1.17 0.28 0.28 2.61

Need for 
approval 0.29 0.70 0.55 1.82

Need for satisfy-
ing others 2.11 1.91 0.43 2.91

Vulnerability-
performance 
evaluation  

1.81 1.32 0.84 1.18

Table 2. Results of skewness and kurtosis, tolerance 
index, and variance inflation factor (VIF).

Source of variations Sum of squares df Mean squares R2 F Sig.

Self-efficacy 45713.34 5 9142.66 0.46 32.72 0.000

Perfectionism 51198.01 194 279.37

Need for approval 99911.35 199

Table 3. Results of regression implementation to predict psychological wellbeing symptoms based on 
self-efficacy and dysfunctional attitudes.

 9392 

#07 Iran
Investigating the role of self-efficacy and dysfunctional attitudes 
on psychological well-being in individuals with transgender

Global health in the network of international research collaborations



DISCUSSION AND CONCLUSION. The ex-
tant study aimed to examine the impact 
of self-efficacy on the psychological 
well-being of transgenders. The results 
of data indicated that these variables 
could predict psychological wellbeing 
in transgenders, and self-efficacy and 
dysfunctional attitudes could explain 
46% of changes in psychological well-
being. Results of regression coefficients 
showed that self-efficacy and dysfunc-
tional attitude of performance evalua-
tion could predict psychological well-
being of transgenders; self-efficacy had 
the highest role in the prediction of psy-
chological wellbeing.
The first result showed the positive im-
pact of self-efficacy on psychological 
wellbeing, which was matched with fin-
dings obtained by Matteucci and Son-
cini (2021), Kennis et al. (2021), Li and 
Feng (2018), Borg and Barlow (2018), 
Eeri et al. (2018), Kolahi et al. (2019), 

and Sevari (2020). The mentioned stu-
dies indicated that's self-efficacy could 
predict psychological wellbeing. Has-
hemi and Ahmadi (2015) carried out a 
study and showed that self-efficacy and 
Masculinity-Feminity gender roles could 
predict psychological hardiness. This 
result can be explained based on Ban-
dura's theory in which, self-efficacy can 
determine how a person copes with life 
tasks and respective stresses. In other 
words, individuals' beliefs about their 
capabilities and eligibilities to apply a 
set of actions to achieve a desired le-
vel of performance encourage them to 
encounter life challenges and acquire 
valuable experiences (Bandura, 1997). 
Self-efficacy affects how to cope with 
problems, emotional health, decision-
making, and dealing with stress (Seg-
gelen & Van Dam, 2016). Self-efficacy 
is a cognitive mediator that influences 
thoughts and feelings. Transgenders 

experience many problems; therefore, 
a high sense of self-efficacy helps them 
to manage negative events and stressful 
situations and protect themselves when 
experiencing such incidents. Such high-
rate self-efficacy leads to higher psycho-
logical well-being among transgender in-
dividuals. Moreover, it can be explained 
that self-efficacy is a personal factor that 
its high level allows the person to enjoy 
the performance, existing conditions, 
and their activities paying attention to 
their good inner senses towards them.
In terms of the impact of dysfunctional 
attitudes on psychological wellbeing, 
research findings are consistent with re-
sults obtained by Sari (2022), Perez and 
Rohan (2021), Park et al. (2013), Tehran-
chi et al. (2018), Zorrahim and Beyrami 
(2015). Perez and Rohan (2021) conduc-
ted a study with gender control and sho-
wed that dysfunctional attitudes could 
considerably predict the next depres-
sion rate, while none of the cognitive 
vulnerabilities to negative events of life 
were significant for depression predic-
tion. In this case, Brouwer et al. (2019) 
indicated that dysfunctional attitudes 
make a person prone to psychological 
disorders. Dysfunctional beliefs in life 
may be created by early experiences in 
the field of risks and pains that come to 
the person and finally lead to chronic 
and unpleasant behavioral patterns. In 
other words, dysfunctional attitudes ref-
lect perceptions of self, others, and life 
events (Zawadzki et al., 2020).

It can be explained that dysfunctional 
attitudes are considered as a vulnerabi-
lity factor under stressful environmental 
conditions and unpleasant events or ne-
gative experiences over life leads to the 
creation of dysfunctional assumptions 
and attitudes in person (Beck, 2011). 
Vulnerable individuals evaluate any 
kind of new information and experien-
ces based on negative beliefs and select 
the information that strengthens and 
confirms these beliefs (Beck, 2011). In 
this case, Rabiei et al. (2009) concluded 
that performance evaluation and social 
proof could explain 16% of the varian-
ce in mental health. It can be explained 
about the impact of performance evalu-
ation vulnerability on the psychological 
wellbeing of transgenders that individu-
als with positive attitudes, hopeful, and 
free of intellectual errors have a creati-
ve and flexible view towards issues, and 
plan to solve these problems. They do 
not hesitate to ask others for help if re-
quired and have complete resources to 
cope with problems (Chen et al., 2019). 
The mentioned factors help a person to 
have higher mental health and psycho-
logical wellbeing and lower dysfunc-
tional attitudes. It is concluded that a 
person's perception of the environment 
influences the behaviors, affections, 
and emotions of the individual. On the 
other hand, positive attitudes towards 
events and situations lead to positive 
emotions, which in turn bring psycho-
logical wellbeing.

Predictor variable Regression 
coefficients (ß)

SD error Standardized 
coefficients of 
regression (ß

t Sig. 

Self-efficacy 1.33 0.17 0.52 7.55 0.000

Perfectionism -0.19 0.21 -0.09 -0.90 0.368

Need for approval 0.39 0.31 0.09 1.26 0.209

Need for satisfying others -0.36 0.34 -0.09 -1.03 0.301

Vulnerability-performance 
evaluation  -1.10 0.26 -0.24 -4.22 0.000

Table 4. Standardized coefficients of regression.
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All studies face some constraints that re-
duce generalization. Because this study 
was conducted on Transgender society, 
findings cannot be generalized to other 
individuals of the society. Moreover, 
research findings were limited to data 
obtained from the self-report scale that 
were gathered through the online met-
hod. The absence of some instruments, 
such as an interview for data collection 
can be mentioned in the assessment of 
these variables. Because results indica-
ted the important role of self-efficacy in 
predicting the psychological wellbeing 
of transgenders, it is recommended to 
consider the self-efficacy of these indi-
viduals in consultation and treatment 
cases. It is also suggested for further stu-
dies to examine and compare the increa-
sed self-efficacy and role of dysfunctio-

nal attitudes in transgenders before and 
after surgery. 
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INTRODUCTION. The purpose of writing 
this research paper encompasses the 
following reasons: First, I will explain 
how teen pregnancy has become a ma-
jor issue in the Philippines. Second, the 
researcher aims to fully understand how 
various texts discuss the causes and 
impact of teenage pregnancy. Third, as 
a social worker and gender advocate 
would like to analyze the intersectiona-
lity of how sociocultural components, 
health and psychological ramifications, 
educational systems, and technological 
advancements affect young teenage 
mothers, based on my experiences dea-
ling with gender-sensitive cases. Finally, 
I will outline the implications of future 
directions on how Filipinos be more 
gender-sensitive in addressing teenage 
pregnancy in the Philippines.

METHODOLOGY. The qualitative met-
hod was used in this study. First is the 
literature review, which involves rese-
arching, reading, analyzing, evaluating, 
and summarizing scholarly literature 
(Paul and Criado, 2020. The articles and 
literature reviewed came from peer-re-
viewed journals, policy reports from 
international organizations, and publis-
hed research. There are 30 literature 
reviews under the topic "teenage preg-
nancy" utilized in this study because 
of their relevance and suitability to the 
discussions. The information gathered 

was analyzed and synthesized. Specifi-
cally, this study utilized a semi-system-
atic or narrative review, which is more 
appropriate for topics that have been 
conceptualized differently and studied 
by various groups of researchers wit-
hin diverse disciplines (Snyder, 2019). 
In addition, the use of a case study to 
analyze how such concepts are applied 
in the actual case encountered by the 
author.

RESULTS AND DISCUSSIONS. 
Teenage pregnancy in the Philippines. 
The problem of teenage pregnancy in 
the Philippines is a phenomenon, and 
this is supported by several studies ex-
plaining how such a problem arises over 
a long period. According to the United 
Nations Population Fund (UNFPA), 16 
million teenage girls between the ages 
of 15 and 19 and 2 million girls under 
the age of 15 become pregnant or give 
birth each year in the Philippines. This is 
aggravated by the problem of teenage 
pregnancy deaths, which is on the rise, 
according to the National Statistics Of-
fice (NSO) in Manila. Records indicated 
that the number increased to 10% in 
2010 from 5% in 2000. (NSO, 2017). 
These girls' development is impacted 
because they are still developing when 
they give birth. Based on the study by 
Pogoy et al. (2014), teenage moms fre-
quently experience developmental risk 

factors, including cervical problems and 
stunted growth, which have a health-
related impact. Other research has de-
termined that teen motherhood invites 
social isolation, stigma, and prejudice 
in society (Cherry & Dillon, 2014; Smit-
Battle, 2013). As a result, less than 2% 
of these girls graduate from college 
by the age of 30, which has an impact 
on their schooling as well (Natividad, 
2014). J. N. Odhiambo (2018) Due to in-
adequate prenatal care, socioeconomic 
obstacles, and excessive weight gain du-
ring pregnancy, the prevalence of death 
in teenage pregnancies and poor birth 
outcomes is rising every year (Xi-Kuan, 
Shi Wu, Flemming Demissie, & Rhoads, 
2007). Alvarez, M. O. C., Salvador, J. T., 
Sauce, B. R. J., and Rosario, A. B. (2016).
The risk of maternal mortality and de-
livery increases with teen pregnancy, 
including severe newborn problems, 
labor obstruction, systemic infections, 
stillbirth, and early birth. Teenage preg-
nancy also places young people at a 
greater disadvantage, including fewer 
job opportunities, lower school attain-
ment, and negative health effects. As a 
result, they are more likely than other 
individuals to drop out of school. Cui-
sia-Cruz, E. S. S., Tabei, K., Smith, C., and 
Seposo, X. (2021). Teenage pregnancies 
have a variety of consequences, inclu-
ding a negative impact on the physical, 
emotional, social, and spiritual health of 
young people. The problem is linked to 
a variety of subsequent negative health 

and psychological effects. Based on the 
study of Marshall and Jones (2012), 
adolescent pregnancy is dangerous and 
lethal, with serious long-term effects 
that range from wider psychosocial 
concerns to health issues for the young 
mother and the child. Teenage mothers 
and their unborn children face medical 
dangers. A study by the World Health 
Organization (2012) revealed that wo-
men under the age of 20 are five times 
more likely than women over the age of 
20 to die during pregnancy or childbirth. 
Pregnancy and childbirth increase the 
risk of morbidity and mortality in both 
children and mothers in this age group 
(NSO, 2009; WHO). This resulted in the 
deaths of more young women who gave 
birth in the country.
Since the phenomenon has become 
more common in recent years, some 
other causes identified for the high rise 
of this number identified three major 
themes: individual reasons (curiosity 
and inadequate sex knowledge, uncon-
trolled emotions, and retaliation), socio-
cultural factors (peer influence, lack of 
parental guidance, culture, and transac-
tional sex), and psychological repercus-
sions (emotional reactions, fear, and low 
self-esteem). Morgan, A., Habito, C. M., 
and Vaughan (2021). Furthermore, low 
levels of education, dysfunctional fa-
milies, and the underuse of medical re-
sources contribute to this, according to 
Acharya, Bhattarai, Poobalan, and Chap-
man (2014). Some of the literature that 
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has been reviewed focuses on some of 
these important variables, which the aut-
hor has classified as micro, mezzo, and 
macro causes: Micro-factors cover peer 
pressure and a lack of parental guidan-
ce, while mezzo-factors involve the use 
of technology and a lack of comprehen-
sive sexuality education in schools, and 
macro-factors cover the cultural system, 
poverty, and the inefficiency of the go-
vernment sector to address the problem.

Peer Pressures. One of the studies ex-
plains that teenage females were more 
likely to participate in early sexual con-
duct than their classmates, who did not 
hang out with such girls. Peers tend to 
have more impact than parents. Howe-
ver, a parent's presence and direction 
are crucial for a teen's development and 
social life. The realities in the Philippine 
context are that many parents are not 
communicating with their children ab-
out topics like sexuality and pregnancy, 
as these are considered taboo in some 
families with a conservative upbrin-
ging. Other factors that contribute to 
teen pregnancy include their families' 
willingness to engage in sexual activi-
ty with their boyfriends, as well as peer 
pressure or pressure from friends. Libo-
on, J., O., F. Manzo, and I. Manzo (2021). 

Lack of parental guidance. The study 
by Deptula, Henry, and Schoeny (2010) 
showed that low rates of teenage ini-
tiation of unprotected sex, pregnancy, 

and intercourse have been linked to 
high parental guidance. On the other 
hand, a strict upbringing can influence 
the desire to rebel, leave the house, and 
engage in sexual activities. A separate 
study confirmed that a combination of 
poor parental oversight and other fac-
tors contributed to this problem. J., O., F. 
Manzo, and I. Manzo (2021). 

Lack of comprehensive sex education 
and misuse of social media platforms. 
A lack of education (Eloundou-Enyegue, 
2004), Moreover, teenage pregnancies 
can occasionally come from adole-
scents who are lured by what they see 
in the media but lack knowledge about 
sex. According to Pogoy et al. (2014), 
having sex knowledge is crucial. Com-
paring adolescents who got thorough 
sex education to those who did not, the 
likelihood of teen pregnancy was much 
lower for the former group (Lindberg & 
Maddow-Zimet, 2012). O'Donnell, My-
int-U, Duran, and Stueve (2010) noted 
that where girls' intervention programs 
were implemented, fewer reports of se-
xual risk behaviors were made. There 
are several explanations; for instance, 
Salvador, Sauce, Alvarez, and Rosario's 
(2016) study hypothesized that teen 
pregnancy is made more common by 
technology and that a lack of adolescent 
sexual and reproductive health educa-
tion may be a factor in teenage preg-
nancy. Filipinos inhabit a society that 
is shaped by constantly evolving social 

trends. There are many different media 
outlets today. Everyone readily adopts 
what is typically the case and what is 
seen. Teenagers' activities, reactions to 
peer pressure, and behaviors are influ-
enced by the usage of cell phones and 
ready access to multimedia. Television, 
radio, and even Internet-based infor-
mation are key forms of communication 
and interaction among Filipino youths. 
They first communicated with each ot-
her over text messaging. Meeting up 
with them soon became routine, and 
eventually, they established intimate 
physical contact. This situation is typical 
of the city's overpopulated, low-wage 
workers. Morgan, A., Habito, C. M., and 
Vaughan (2021) explain that another 
important reason for the rise in teena-
ge pregnancies is thought to be modern 
technology. Occasionally, teenagers get 
hooked on different social networking 
sites such as Facebook, online dating, 
Instagram, etc., utilizing their cell pho-
nes, notebooks, and tablets. Unplan-
ned pregnancies frequently result from 
young people's curiosity and easy ac-
cess to new technology, combined with 
their lack of information about family 
planning and contraception. In a coun-
try where most of its young people are 
using social media platforms like Insta-
gram, Facebook, and TikTok increased 
the possibility of getting an online date 
and early sexual engagement will lead 
young women to be more prone to par-
ticipate in unprotected sexual activities.

Cultural system in the country. According 
to Javier et al. (2010), culture has also 
contributed to the breakdown of mother-
daughter communication and relation-
ships. The same researchers also found 
that teenagers felt uncomfortable talking 
to their parents about sex issues becau-
se they worried that they might already 
be having sex (Javier et al., 2010). J. N. 
Poor mother-daughter communication is 
a known risk factor for early sex and pro-
bable conception, according to studies 
(Aruda, 2010; Dean, 2013). Adolescent 
girls may be influenced by dysfunctional 
parent-child interactions to seek caring 
relationships from their boyfriends. Pres-
sure from such relationships eventually 
results in promiscuity and pregnancy (Ja-
vier, 2010). As Panday et al. (2014) indi-
cated, it is evident from the literature that 
family structure traits are understood and 
responsible for teenage sexual activity, in-
cluding pregnancy. J. N. Odhiambo (2018)

Impact of poverty and poor government 
interventions. Statistics confirm that 
teen pregnancy rates climb proportio-
nately as one's socioeconomic standing 
declines (Pogoy et al., 2014). Moreover, 
data demonstrates that teens from poor 
families have a teenage pregnancy rate 
that is five times greater than the na-
tional norm (Berliner, 2013). The same 
study maintains that teen pregnancies 
are particularly common in deprived 
areas. The setting in which a teen lives 
and develops frequently has a big impact 
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on their conduct. J. N. Odhiambo (2018) 
Teenage pregnancy is disproportionately 
common in low-income families for un-
known reasons; as a result, young girls 
are often forced to engage in sex in ex-
change for money. Pogoy et al. (2014) 
confirmed the link between early sex 
and teenage pregnancy and familial and 
financial difficulties. Another researcher 
has concurred with the idea that ado-
lescents' low socioeconomic situation 
correlates to adolescent pregnancy 
(Taffa & Obare, 2017).

Gender issues arise from teenage preg-
nancies. Numerous studies have identi-
fied a variety of factors that contribute 
to the causes and reasons why young 
female adolescents in the Philippines 
engage in sexual activity at an early age 
and how this leads to teenage pregnan-
cy. As a school social worker, I see such 
phenomena not only as the result of the 
micro (peer pressures and a lack of pa-
rental guidance) and mezzo (poor use of 
technology and a lack of comprehensive 
sexuality education in schools) and ma-
cro (conservative cultural system, poor 
conditions, and government interventi-
ons to the problem), but it is also a clas-
sic example of a gender issue for young 
women. I will cite a concrete example 
from a case study that I encountered in 
my practice as a social worker.

The case of “Diva”. She was a college 
student from the province who decided 

to study in Davao City. Her family's up-
bringing is deeply religious and strictly 
conservative. She met a boyfriend du-
ring her freshman year, and at the age of 
17, she became pregnant because they 
did not use contraception. Because she 
was afraid of her parents, she decided to 
keep the information to herself at first. 
She also did not discuss this matter with 
her classmates due to shyness, which is 
a common cultural feeling among Filipi-
nos. She did not visit a prenatal center to 
check on her condition. Her boyfriend, 
who is also a young man, decided not to 
face the consequences of their actions 
and advised her to just keep it a secret 
until she gives birth. Thus, Diva decided 
to keep her pregnancy a secret. No one 
knews about her situation, not even 
her teachers. She usually wears tighter 
clothes to school to cover her stomach, 
which is getting bigger. Until she had 
excessive bleeding one day and had to 
rush to the clinic after fainting in class. 
Then, she was checked by the physician 
and found out that she was pregnant. 
The case is called sudden infant death 
syndrome  (SIDS), and she was fortunate 
to save herself, but her baby died. As a 
result, she suffers from severe depres-
sion and attempts suicide on several 
occasions. She had post-traumatic ex-
periences as a result of what happened 
and regretted keeping the child for so 
long, holding herself solely responsible 
for the child's death. This event causes 
her to drop out of school and not com-

plete her studies. She underwent seve-
ral psychosocial counseling sessions.
A few years later, she found a new rela-
tionship with another guy, but the man 
took a video of their sexual encounter 
and shared it with his colleagues. As a re-
sult, she decided to seek the help of a so-
cial worker in filing a case and repeatedly 
blame herself for not being a virgin for 
the fact that this guy did not respect her. 
Although Philippine society is highly mo-
dernized there are still many men who 
preferred a relationship with someone 
who does not have prior sexual expe-
riences. In addition, she did not finish her 
studies, so she was dependent on men 

for her economic source. The psycholo-
gical repercussions of what happened 
to her in college were repeated. She felt 
revictimized and was referred for psy-
chological evaluation, and her case was 
managed by a social worker using gen-
der-responsive case management.
This study aims to provide a perspective 
on teen pregnancy that must be asses-
sed from a gender perspective to see 
how our gender biases and stereotypes 
affect multiple factors in our society. A 
schematic diagram of how such factors 
intersect with gender issues and how 
we view women in our society is shown 
in the figure below.
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The diagram presented the importan-
ce of recognizing how the gender lens, 
which refers to how we view traditional 
roles, orientation, sexual identity, and 
biases and stereotypes of one's gen-
der, affects how we see a situation like 
early pregnancy. The client grew up in 
a conservative family and was taught 
to be submissive, as evidenced by her 
relationship with the opposite sexes re-
mains silent about her pregnancy, and 
even when the child dies, she solely 
blames herself for the situation as it was 
her only responsibility. victim blaming, 
which usually happens to women who 
experience abuse. They are passive-ag-
gressive since this is also their coping 
mechanism for the problem presented 
to them. This silence will be reinforced 
by a culture that conditions people not 
to discuss private matters, like sexual-
ity and pregnancy. the culture that at-
tached shame and stigma to sensitive 
topics like sex at a young age. Teachers 
are the ones who provide education. 
Teachers must provide a gender-neu-
tral environment for their students. Re-
gardless of whether they are aware of 
it, they contribute to the gender gap in 
the classroom (Younger, Warrington, & 
Jacquetta, 1999). Her lack of education 
about sexuality is a sign that there is a 
knowledge gap that should be extensi-
ve for women like her to be protected 
from all forms of sexually transmitted 
diseases and unplanned pregnancies. 
Gender insensitivity affects the educa-

tion industry (Orange, 2016). Many fac-
tors contribute to gender insensitivity, 
including fewer girls enrolling in school 
because of inadequate infrastructure. 
The school should provide adequate hy-
giene and sanitation facilities for both 
male and female students (Anita, Nargis, 
& Yasmin, 2010). D. Kalra, P. D. Research, 
and A. Sharma (2020) Another import-
ant consideration is the technology in 
our modern times, which may promote 
further violence against women, as this 
is also used by men to expose women's 
sexual activity without their consent, 
but only for their consumption, with 
the perspective that women are objects 
and subjects and not treated as persons 
with dignity. Canadian Journal of Disabi-
lity Studies (n.d.) stated that technology 
is now being used by abusers to further 
these harms, whether it is intimate part-
ner violence, gender-based harassment, 
hate campaigns, or misinformation cam-
paigns (European Institute for Gender 
Equality 2017). By making it easier for 
abusers to access their targets, digi-
tal technologies have facilitated such 
forms of abusive behavior. The lack of 
comprehensive sex education remains 
a challenge for the Philippines in clai-
ming to be a gender-fair society. These 
factors encountered by the client, in this 
case, may not be faced by males becau-
se they are excluded from these discus-
sions in early pregnancy. The focus of 
schools is on young women who will be-
come mothers, and if they are in this si-

tuation, schools will advise them to stop 
schooling and focus on giving birth, and 
some of them may not be able to come 
back and return to their studies because 
motherhood becomes their burden. Be-
cause of the gradual increase in gender-
based violence in schools, it is critical to 
creating a gender-friendly environment. 
Gender sensitization in schools should 
be strengthened to help develop a gen-
der-positive worldview and change how 
society perceives gender (Kalra & Shar-
ma, 2019a). D. Kalra, P. D. Research, and 
A. Sharma (2020)

IMPLICATIONS TO STUDY. Various kinds 
of the literature revealed numerous rea-
sons why teen pregnancy has become 
a problem in the Philippines, as well as 
how micro (individual), mezzo (school 
and family), and macro (such as poverty 
and technology) factors all contributed 
to the rising number of teen pregnancies. 
This leads to the conclusion that we lack a 
gender lens to examine the contribution 
of gender perspectives to these various 
factors and how they intersect remains 
a challenge in the context of education, 
health, and even technological aspects. 
Gender biases and stereotypes in diffe-
rent institutions in our society contribu-
ted to the problem of teenage pregnancy. 
If we see the value of gender sensitivity 
and gender analysis in understanding 
the problem then we can see the varie-
ty of gender issues and the gender gap 
in the context of this topic. The literature 

cited indicates that teen pregnancy can 
be prevented with the help of programs 
or elements that increase girls' self-es-
teem or confidence, as well as sexual and 
reproductive health education. Levtov, 
R. (2014) The evaluation of studies also 
showed that there is a lack of educational 
platforms that directly address the root 
causes of this gender concern. Moreo-
ver, pieces of literature show that young 
women's gender and sexuality education 
at home and in school is not fully opera-
tional. A safe space for discussions about 
women's hygiene, menstruation, gender, 
and sexuality in schools has not been 
fully explored by students and teachers. 
Although these are initiatives to teach 
about sex education, they do not directly 
address the root causes of the problem, 
which can be better understood if the 
problem is analyzed through a gender-
sensitive lens. The United Nations De-
velopment Programme (UNDP) adopted 
the "2030 Agenda" with 17 Sustainable 
Development Goals in September 2015. 
(SDG). All of the objectives concern hu-
man lives and the environment. Goal 
number three is particularly pertinent to 
this study because it relates to ensuring 
that we live healthy lives and promo-
te well-being for all ages. Furthermore, 
goal 3.7 states that by 2030, all countries 
must provide universal access to sexual 
and reproductive healthcare services, in-
cluding family planning, education, and 
the incorporation of reproductive health 
into national strategies and programs 
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(https://www.undp.org). The Philippines 
ranks 113th out of 189 countries on the 
Human Development Index (HDI), making 
it a medium-ranking country. Durrani, R., & 
Nielsen, A. (n.d.). In South Korea, a Gender 
and Sexuality Center was established to 
allow parents and children to communi-
cate and discuss their sexuality and gen-
der concerns at a young age. This type of 
opportunity allowed parents and children 
to actively share information about their 
children's physical and sexual develop-
ment as they grew up. The center also 
promotes relevant gender-sensitive edu-
cation through the creative methodology 
and the use of technology, and if parents 

and educators followed this mode, they 
could also instill Korean values in their 
children. Lack of such mechanisms in 
the Philippines and looking at the prob-
lem without finding more concrete me-
chanisms on how we should help young 
women and men not to engage in early 
pregnancy by providing them with ap-
propriate education and interventions. 
The study implies engaging students, 
parents, and teachers in sessions that 
promote gender analysis and gender 
sensitivity and by consultation, they will 
be able to find ways to address the pro-
blem in more gender-fair strategies and 
interventions. ――
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#09 Uganda
Health situation of LGTB in Uganda
Michael Shibale

The health situation of the lesbian, gay, 
bisexual and transgender (LGBT) com-
munity in Uganda has been a topic of 
concern for many years. Uganda has a 
reputation as one of the most anti-LGBT 
countries in the world, with homosexual-
ity punishable by life imprisonment un-
der the country's Penal Code.
The stigma and discrimination faced by 
LGBT persons in Uganda contribute to 
their poor health outcomes. There is litt-
le access to LGBT-friendly healthcare ser-
vices, and many LGBT individuals avoid 
seeking medical care altogether for fear 
of being mistreated by medical profes-
sionals. This lack of access to healthcare 
services can have dire consequences for 
those living with HIV/AIDS or other chro-
nic illnesses.
In addition to the lack of adequate he-
althcare facilities, there is a dearth of re-
search into the health needs of LGBT per-
sons in Uganda. Without adequate data, 
it is difficult for healthcare providers to 
develop effective interventions or for 
policymakers to craft evidence-based 
policies to meet the needs of the LGBT 
community.
The lack of access to healthcare services 
has a significant impact on the mental 
health of LGBT individuals in Uganda. The 
constant fear of violence, persecution 
and discrimination can lead to anxiety, 
depression and other mental health con-
ditions. LGBT persons in Uganda often 
lack a support system and may struggle 

with feelings of isolation and loneliness.
The government of Uganda has repea-
tedly demonstrated its hostility towards 
the LGBT community, which has further 
exacerbated their health situation. For 
instance, there have been reports of for-
ced anal examinations, harassment and 
arbitrary arrests of LGBT individuals by 
the police. Such actions further erode 
the trust between the LGBT community 
and the government, making it less like-
ly that LGBT persons will seek medical 
attention.
Despite these challenges, there have 
been some efforts to improve the health 
situation of the LGBT community in 
Uganda. Pride Initiative for Eastern Regi-
on Uganda (PIERU) and other civil society 
groups have stepped in to provide health 
services and support to LGBT individuals. 
Some private hospitals and clinics have 
also created LGBT-friendly zones where 
individuals can receive medical care wit-
hout fear of discrimination.
In conclusion, the health situation of 
the LGBT community in Uganda remains 
dire due to discrimination, stigma and 
limited access to healthcare services. In 
order to improve their health outcomes, 
there needs to be a concerted effort by 
healthcare providers, policymakers and 
civil society organizations to provide ac-
cess to quality healthcare and support 
for LGBT individuals. At PIERU we want 
to set up a drop in center to solve some 
of these challenges. ――
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ABSTRACT. BACKGROUND. The armed 
invasion of the Russian Federation in 
the territory of Ukraine which escalated 
on February 24th 2022 has significantly 
increased the number of internally dis-
placed persons in Ukraine and resulted 
in millions of Ukrainians fleeing their 
homeland to countries throughout Eu-
rope. The United Nations High Commis-
sioner for Refugees currently estimates 
a total of 8,108,448 refugees. Many of 
them live or spend a certain amount of 
time in specially equipped places for 
IDPs/refugees. Large crowds in train cars 
and overnight accommodation, lack of 
sustainable access to running water and 
hygiene facilities can lead to outbreaks 
and rapid spread of infectious diseases. 
This had to be prevented using adequate 
prevention measures. These include en-
suring a constant water supply, proper 
sanitation and access to medical services, 
as well as supervision and professional 
assistance from the CDC specialists. 

THE PURPOSE OF THE STUDY: To study 
the response of the public health system 
to the challenges posed by the armed in-
vasion of the Russian Federation in the 
territory of Ukraine, taking into account 
the experience and activities of the State 

Institutions: Ministry of Health of Ukrai-
ne, Public Health Centre of the Ministry 
of Health of Ukraine, Ternopil Regional 
Centre for Disease Control and Preven-
tion of the Ministry of Health of Ukraine.

RESEARCH METHODS: scientific met-
hods of systematic approach and sys-
tematic analysis were used to identify 
the features of the public health system 
in Ukraine in response to the challenges 
posed by the armed invasion of the Rus-
sian Federation in the territory of Ukraine.

RESULTS AND DISCUSSION. For the pur-
pose of prevention of outbreaks and 
rapid spread of infectious diseases, 
adequate prevention measures had to 
be used in the public health system's 
response to the armed aggression of 
the Russian Federation against Ukrai-
ne, including ensuring constant water 
supply, proper sanitation and access to 
medical services provided by the Mi-
nistry of Health of Ukraine which had 
issued specific Orders. During the in-
spection (monitoring) of temporary ac-
commodation facilities, the monitoring 
groups assessed the state of complian-
ce with the Minimum Requirements for 
Ensuring Sanitary and Epidemiological 
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Welfare of the Population during the 
Emergency Arrangement of Temporary 
Accommodation Facilities for Internally 
Displaced Persons in connection with 
the armed aggression of the Russian 
Federation. The CDC specialists also 
carry out monitoring visits to places 
of temporary residence of internally 
displaced persons in order to ensure 
their right to live in a safe and healthy 
environment. This right is exercised by 
complying with the requirements for 
accommodation, food, water supply, 
laboratory control of food and drin-
king water, a set of preventive and an-
ti-epidemic measures to prevent the 
introduction, occurrence and spread of 
infectious diseases among persons in 
places of temporary residence, as well 
as the provision of medical care, i.e. 
with the active participation of public 
health professionals.

CONCLUSIONS. The main task of the 
public health system now is to save the 
people of Ukraine from infectious di-
seases, outbreaks and epidemics and 
other consequences of Russia's disrup-
tive invasion. Despite the fact that at the 
time of Russia's disruptive invasion, the 
main actors in the public health sector 
of Ukraine were in the process of trans-
forming their functions and powers, 
and some were reorganizing, the public 
health system of Ukraine demonstrated 
a strong response to the challenges of 
wartime.

KEYWORDS. Public Health system, ar-
med invasion of the Russian Federation 
in the territory of Ukraine.

INTRODUCTION. The armed aggression of 
the Russian Federation against Ukraine, 
which escalated on February 24th 2022, 
has significantly increased the number of 
internally displaced persons in Ukraine 
and resulted in millions of Ukrainians fle-
eing their homeland to countries throug-
hout Europe. The United Nations High 
Commissioner for Refugees currently esti-
mates a total of 8,108,448 refugees. Many 
of them live or spend a certain amount 
of time in specially equipped places for 
IDPs/refugees. Large crowds in train cars 
and overnight accommodation, lack of 
sustainable access to running water and 
hygiene facilities can lead to outbreaks 
and rapid spread of infectious diseases. 
This had to be prevented using adequa-
te prevention measures. These include 
ensuring a constant water supply, proper 
sanitation and access to medical services, 
as well as supervision and professional 
assistance from the CDC specialists [1, 2]. 

THE PURPOSE OF THE STUDY: To study 
the response of the public health system 
to the challenges posed by the armed ag-
gression of the Russian Federation against 
Ukraine, taking into account the experien-
ce and activities of the State Institutions 
“Ministry of Health of Ukraine”, “Public 
Health Centre of the Ministry of Health 
Institutions: Ministry of Health of Ukraine, 
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Public Health Centre of the Ministry of 
Health of Ukraine, Ternopil Regional Cen-
tre for Disease Control and Prevention of 
the Ministry of Health of Ukraine.

RESEARCH METHODS: scientific methods 
of systematic approach and systematic 
analysis had been used to identify the 
features of the public health system in 
Ukraine in response to the challenges po-
sed by the armed aggression of the Russi-
an Federation against Ukraine.

RESULTS AND DISCUSSION. For the pur-
pose of prevention of outbreaks and rapid 
spread of infectious diseases, adequate 
prevention measures had to be used in the 
public health system's response to the ar-
med aggression of the Russian Federation 
against Ukraine, including ensuring a cons-
tant water supply, proper sanitation and 
access to medical services provided by the 
Ministry of Health of Ukraine issued Order 
No. 584 of 06.04.2022 “On Approval of the 
Procedure for Conducting Surveys (Moni-
toring) in Places of Temporary Stay of Inter-
nally Displaced Persons in Connection with 
the armed aggressionof the Russian Fede-
ration”. The survey (monitoring) is carried 
out in order to prevent the deterioration of 
the sanitary and epidemiological situation 
with regard to infectious diseases, including 
acute intestinal infectious diseases, and 
food poisoning among internally displaced 
persons in places of temporary stay [1].
In accordance with this order, the CDC 
specialists: 

1) analyse the epidemiological situation 
in the region regarding infectious disea-
ses, including acute intestinal infectious 
diseases, and food poisoning among in-
ternally displaced persons in places of 
temporary residence; 
2) determine the list of places of tempora-
ry stay of increased epidemic risk for infec-
tious diseases, including acute intestinal 
infectious diseases, and food poisoning; 
3) based on the results of the analysis 
of the epidemic situation, draw up a 
regional plan for the inspection (moni-
toring) of places of temporary stay (he-
reinafter referred to as the plan), which 
is submitted for approval to the relevant 
regional, Kyiv city state administration 
(for the period of martial law – military 
administration);  
4) inspect (monitor) places of temporary 
stay by monitoring groups, the composi-
tion of which is approved by the relevant 
order of the CCMC. Based on the results 
of the inspection (monitoring), an Act of 
Sanitary and Epidemiological Inspection 
of the facility is drawn up and submitted 
to the relevant Kyiv city or regional state 
administration (for the period of martial 
law – military administration) [1]. 
In accordance with this order, the specia-
lists of the CDC: 
1) analyse the epidemiological situation 
in the region regarding infectious disea-
ses, including acute intestinal infectious 
diseases, and food poisoning among in-
ternally displaced persons in places of 
temporary stay; 

2) determine the list of places of tem-
porary stay of increased epidemic risk 
for infectious diseases, including acute 
intestinal infectious diseases, and food 
poisoning; 
3) based on the results of the analysis 
of the epidemic situation, draw up a 
regional plan for the inspection (moni-
toring) of places of temporary stay (he-
reinafter referred to as the plan), which 
is submitted for approval to the relevant 
regional, Kyiv city state administration 
(for the period of martial law - military 
administration);  
4) inspect (monitor) places of temporary 
stay by monitoring groups, the composi-
tion of which is approved by the relevant 
order of the CCMC. Based on the results 
of the inspection (monitoring), an Act of 
Sanitary and Epidemiological Inspection 
of the facility is drawn up and submitted 
to the relevant Kyiv city or regional state 
administration (for the period of martial 
law – military administration) [1]. 
During the inspection (monitoring) of 
temporary accommodation facilities, 
the monitoring groups assessed the 
state of compliance with the Minimum 
Requirements for Ensuring Sanitary and 
Epidemiological Welfare of the Popula-
tion during the Emergency Arrangement 
of Temporary Accommodation Facili-
ties for Internally Displaced Persons in 
connection with the Armed Aggression 
of the Russian Federation, approved by 
the Order of the Ministry of Health of 
Ukraine No. 458 of 10.03.2022, which 

expired on 22 April 2022 in accordance 
with the Order of the Ministry of Health 
of Ukraine No. 672.
The Ternopil Regional Centre of the Mi-
nistry of Health also demonstrated an 
appropriate level of response. Thus, 
pursuant to the Decree of the President 
of Ukraine of 24 February 2022 No. 
64/2022, guided by Article 41 of the 
Law of Ukraine "On Ensuring Sanitary 
and Epidemic Welfare of the Popula-
tion", the Regulation on the Functional 
Subsystem of Medical Protection of 
the Population, approved by the Order 
of the Ministry of Health of Ukraine of 
25 March 2019 No. 667, the letter of 
the Ministry of Health of Ukraine of 24. 
02.2022 No. 26-04/5359/2-22, on the 
first day of the armed aggression of the 
Russian Federation against Ukraine, the 
Director General issued an order “On the 
Formation and Functioning of Groups”, 
according to which the following groups 
were formed:
I. directly at the Ternopil Regional Cen-
tre for the Prevention of HIV/AIDS:
1. Radiation monitoring and dosimetric 

control consisting of two teams;
2. Chemical monitoring and control 

consisting of two teams;
3. Epidemiological surveillance and 

control consisting of two teams.
II. In the Chortkiv City-District Centre of 
the MHC of Ukraine, the following were 
established:
1. A group of radiation monitoring and 

dosimetric control;
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2. Chemical monitoring and control 
group;

3. Epidemiological surveillance and 
control group;

4. Disinfection team.
III. The Borshchiv Department of the 
Chortkiv City-District Centre of the Mi-
nistry of Health established the follo-
wing:
1. Radiation monitoring and dosimetric 

control group;
2. Chemical monitoring and control 

group;
3. Epidemiological surveillance and 

control groups (main and reserve);
4. Disinfection teams (main and reserve);
IV. The Buchach department of the 
Chortkiv Interdistrict Centre of the Mi-
nistry of Health of Ukraine established 
the following:
1. A group of radiation monitoring and 

dosimetric control;
2. Chemical monitoring and control 

group;
3. Epidemiological surveillance and 

control group;
4. Disinfection team.
V. The Kremenets City-District Centre of 
the MHC of Ukraine established the fol-
lowing:
1. Radiation monitoring and dosimetric 

control group;
2. Chemical monitoring and control 

group;
3. Epidemiological surveillance and 

control group;
4. Disinfection team.

VI. In the Ternopil City-District Centre 
of the MHC of Ukraine, the following 
were established:
1 . Chemical surveillance and control 

group;
2 . An epidemiological surveillance and 

control group;
3 . Disinfection team.
VII. The Koziv department of the Ter-
nopil City-District Centre of the MHC of 
Ukraine established the following:
1 . A group of radiation monitoring and 

dosimetric control;
2 . Chemical monitoring and control 

group;
3 . Epidemiological surveillance and 

control group;
4 . Disinfection team.
VIII. The Terebovlya Department of the 
Ternopil City-District Centre of the MHC 
of Ukraine established the following:
1 . A group of radiation monitoring and 

dosimetric control;
2 . Chemical monitoring and control 

group;
3 . Epidemiological surveillance and 

control group;
4 . Disinfection team.
The above-mentioned order appointed 
a regional coordinator responsible for 
the activities of these groups.
Since the day of military aggression, the 
regional coordinator has performed the 
following functions:
1 . Ensures daily monitoring in 24/7 mode.
2 . Organises and controls the daily mo-

nitoring of the quality and safety of 

drinking water supplied to the popu-
lation in terms of microbiological, 
sanitary and chemical indicators in 
accordance with the rules “Hygie-
nic requirements for drinking water 
intended for human consumption” 
(Sanitary and Epidemiological Requi-
rements 2.2.4-171-10).

3. Ensures constant exchange of infor-
mation with drinking water supply 
companies to obtain operational 
data on the state of water of surfa-
ce and underground water sources, 
quality and safety of drinking water 
supplied to the water supply system 
(WSS).

4. Organises drinking water testing in 
healthcare facilities and other critical 
infrastructure facilities upon request 
from civil-military administrations.

5. Organise monitoring of gamma ra-
diation at existing monitoring points 
with a frequency of at least 3 times 

per day.
In case of deviations based on the re-
sults of laboratory tests (within 2 hours), 
the Ministry of Health, the military-ci-
vilian administration, and the relevant 
communities are immediately informed. 
Starting from 24.02.2022, the CPC im-
mediately began to coordinate actions 
with the relevant territorial bodies of 
the SES to involve employees of the in-
stitution to conduct atmospheric air stu-
dies in the event of accidents at critical 
infrastructure facilities involving chemi-
cal agents.

The Department of Healthy Lifestyle 
Promotion of the CPC was authorised 
to inform the public about appropriate 
measures to be taken in case of abnor-
malities in the laboratory results.
The CDC specialists also carry out mo-
nitoring visits to places of temporary re-
sidence of internally displaced persons 
in order to ensure their right to live in 
a safe and healthy environment [3]. This 
right is exercised by complying with the 
requirements for accommodation, food, 
water supply, laboratory control of food 
and drinking water, a set of preventive 
and anti-epidemic measures to prevent 
the introduction, occurrence and spread 
of infectious diseases among persons in 
places of temporary residence, as well 
as the provision of medical care, i.e. with 
the active participation of public health 
professionals.
The CDC is responding to chemical thre-
ats in an appropriate manner. On 4 April, 
at 23.30, another air attack was carried 
out on the Ternopil region. The enemy 
missile missed its target and was shot 
down by air defence forces in the Kre-
menets district, but the debris fell on 
a mineral fertiliser warehouse and da-
maged six tanks. Immediately collected 
water samples showed elevated levels 
of ammonia in the soil and the Ikva Ri-
ver. Residents of the areas along the 
Ikva River in the Kremenets district were 
advised by the CCPC not to use water 
from wells for food. Fishing was prohi-
bited. Experts of the Ternopil Regional 
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Center for Chemical Control and Preven-
tion of the Ministry of Health took water 
samples for ammonia content from 8 
wells of private estates and two water 
towers in the village of Sapaniv, Kreme-
nets district. Only two wells showed a 
slight excess of chemical compounds. 
In the others, the ammonia content was 
0.05 mg/l, while the norm is 2.6 mg/l. 
The experts also examined a number 
of samples of the water supply network 
from the village's artesian wells, and the 
water met the standards. In addition, the 
Ternopil RECC staff took water samples 
from seven (7) points downstream of 
the Ikva River and monitored the water 
quality on a daily basis until all indica-
tors were stabilized.
The CDC also proved to be excellent 
in the fight against particularly dange-
rous infections, including diphtheria. A 
29-year-old resident of Sloviansk, who 
moved to Ternopil region, was confirmed 
to have diphtheria as of 31.03.2022. 
The woman was treated in Chortkiv hos-
pital, there is no threat to her life. During 
the epidemiological investigation, spe-
cialists identified 70 contact persons at 
the place of residence (61 internally dis-
placed persons and 9 employees of the 
institution) and treatment (9 persons). 
On 02.04.–03.04.2022, a bacteriologi-
cal examination of all contact persons 
(79 persons in total) was carried out, 
the results of 06.04.–07.04.2022 were 
negative for Corynebacterium, and on 
11.04.–12.04.2022, a bacteriological 

examination of contact persons (79 per-
sons in total) was carried out, the results 
of 15.04.2022 were negative for Cory-
nebacterium. Medical observation of 
the contacts was organised for 10 days 
(02.–11.04.2022), consultation with an 
ENT specialist, antibiotic prophylaxis, 
and vaccinations according to epide-
miological indications. Antibiotics were 
prescribed for prophylactic purposes to 
69 contacts, and 48 were vaccinated.  
The final disinfection was carried out in 
the outbreak (02.04.2022).
Prior to that, the last case of diphthe-
ria in Ternopil region was registered in 
2019. At that time, the disease was de-
tected in a man who came from another 
region, and the last diagnosis among 
residents of Ternopil region was confir-
med in 2012.
In accordance with the requirements 
of the current legislation, in order to 
ensure the sanitary and epidemiologi-
cal well-being of the population during 
the elimination of the consequences 
of the armed aggression of the Russian 
Federation against Ukraine, the Minis-
try of Health issued Order No. 597 of 
08.04.2022 “Some issues of ensuring 
the sanitary and epidemiological well-
being of the population during the eli-
mination of the consequences of the 
armed aggression of the Russian Fede-
ration against Ukraine” [4].
In accordance with this Order, the regio-
nal and Kyiv City Centralized Laborato-
ry Centres of the Ministry of Health of 

Ukraine, Zhytomyr Regional Laboratory 
and Laboratory Centres of the Ministry 
of Health of Ukraine on the territories 
of settlements temporarily occupied by 
the armed forces of the Russian Federa-
tion and where Ukraine's state soverei-
gnty has been secured (restored), provi-
ded that there are no reports of possible 
radiation, chemical, biological and nuc-
lear risks in the respective territories 
1) ensure the study of the quality and 
safety of drinking water supplied to the 
population, including from non-centra-
lised water supply sources, in terms of 
sanitary, chemical and microbiological 
indicators in accordance with the in-
dicators specified in Annexes 1 and 2 
to the State Sanitary Norms and Rules 
“Hygienic Requirements for Drinking 
Water Intended for Human Consump-
tion” (DSanPiN 2.2.4-171-10), approved 
by the Order of the Ministry of Health 
of Ukraine No. 400 dated 12 May 2010, 
registered with the Ministry of Justice 
of Ukraine on 1 July 2010 under No. 
452/17747. The location of the sampling 
points is determined in relation to the 
water supply scheme of the settlement 
and the characteristics of water intakes.  
Prior to receiving the results of labora-
tory tests, the centres recommended 
hyperchlorination of water in order to 
prevent outbreaks of infectious diseases 
associated with waterborne diseases; 
2) ensure soil testing near (around) acci-
dent sites of chemical facilities, fuel and 
chemical storage facilities, and indus-

trial enterprises. The scope, number of 
points and list of indicators are agreed 
with representatives of the SES territo-
rial bodies, taking into account the actu-
ally destroyed infrastructure; 
3) submit proposals to the regional, Kyiv 
city military administrations and local 
self-government bodies on the disin-
festation of the territory of settlements 
and/or ensure that disinfection teams 
independently carry out the above mea-
sures, if they are involved;
4) submit proposals to the regional, Kyiv 
city military administrations and local 
self-government bodies on reburial of the 
remains of the deceased from mass and 
single burials located outside the territory 
of cemeteries and other burial sites; 
5) recommend to the regional, Kyiv city 
military administrations and local self-
government bodies to inspect mine 
wells, spring caps and pump rooms, re-
pair, clean and disinfect them.  In case 
the drinking water of mine wells, spring 
capsules and pump rooms does not 
meet the epidemic safety indicators, it 
is recommended to post an information 
sign “Water is not suitable for drinking” 
after the cleaning and disinfection mea-
sures and to carry out repeated cleaning 
and disinfection with further laboratory 
control of their effectiveness and public 
information. If involved, participate in 
the implementation of these measures;
6) ensure sanitary and epidemiological 
reconnaissance and prevention of infec-
tious diseases, including typhoid and 
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typhoid fever, dysentery, tularemia, and 
other particularly dangerous infections; 
7) ensure the indication and identifica-
tion of pathogens of especially dange-
rous infections with the examination of 
environmental objects and differential 
diagnostic and research material from 
people with suspected especially dan-
gerous infections (depending on the 
landscape of endemic diseases in a par-
ticular area);
8) submit proposals to the regional, Kyiv 
city military administrations and local 
self-government bodies on the sanitary 
cleaning of combat zones by means of 
rational sanitary cleaning of the combat 
zone with disinfection of human and 
animal corpses and other sanitary ha-
zardous objects, removal and disinfec-
tion of sewage and other disinfection, 
disinsection and deratization measures 
in settlements, railway and road trans-
port (if necessary); 
9) in case of deviations from the results 
of laboratory tests, immediately (within 2 
hours) inform the regional and Kyiv city 
military administration with proposals 
for appropriate response measures to 
ensure the sanitary and epidemiological 
well-being of the population, with fur-
ther informing the state institution "Pub-
lic Health Centre of the Ministry of Health 
of Ukraine" and the Ministry of Health of 
Ukraine about the measures taken; 
10) ensure effective communication 
with the population on basic skills for 
the prevention of infectious diseases, 

peculiarities of water use (bottled wa-
ter, the need for boiling, etc.), cooking 
in unsuitable conditions, use of perso-
nal protective equipment, unscheduled 
vaccination against hepatitis A, etc. [4]. 
For example, as of the 8th week of the 
war, the specialists of the Ternopil Re-
gional Center for Chemical Hygiene and 
Epidemiology of the Ministry of Health 
prepared and posted more than 45 such 
information materials on the Centre's 
page on the social network FACEBOOK 
(META). 
11) work together with representatives 
of veterinary medicine authorities on 
the need for oral vaccination against ra-
bies in stray animals. 
The CPH, among other things, was aut-
horised to:
– to provide expert support in assessing 

the risk of an epidemic situation and 
taking appropriate response measures 
to ensure sanitary and epidemiologi-
cal well-being in the territory; 

– to develop and disseminate informa-
tion materials for use to ensure effec-
tive communication with the popu-
lation on behavior in case of hazards 
and threats to their health, taking into 
account the specificity of the impact 
of the hazard factor [4]. The CPH specia-
lists prepared and posted 23 informa-
tion materials on the following topics 
on the official website of the Ministry 
of Health in the section “For Citizens”: 
“Methods of water disinfection”, “Spe-
cialized psychiatric care during the 

war”, “HIV prevention during the war”, 
“How to cope with stress during the 
war”, “Explosive objects: a risk that can 
cost lives”, “How to perform primary 
wound care”, etc. [2].
Considerable attention was paid to 
ensuring the chemical security of the 
state. Thus, on 26 April 2022, the Ca-
binet of Ministers of Ukraine issued 
Order No. 314-r “On Approval of the 
Action Plan for the Implementation of 
the Concept for Improving the Level 

 of Chemical Safety until 2026” [5].
This plan, among other things, provi-
des for:

– Improving legislation on health protec-
tion from the negative impact of che-
micals, including the development and 
submission to the CMU of a draft act on 
approval of guidelines for determining 
the hazard of chemicals based on the 
criterion of endocrine disruption;	

– Organising a system of medical care in 
cases of violations of chemical safety 
and chemicals management require-
ments;

– Organisation of emergency medical 
care for the population in case of che-
mical poisoning at home;

– Improvement of the system of monito-
ring chemicals in environmental com-
ponents, namely, development and 
submission to the Cabinet of Ministers 
of Ukraine of a draft act on the crea-
tion of a data bank on the potential 
threat of transboundary emergencies 
at chemically hazardous enterprises;

– Developing a mechanism for compre-
hensive assessment of the level of en-
vironmental pollution by chemicals;

– Development of a risk assessment sys-
tem for the harmful effects of chemicals 
on the health of workers and the public;

– Strengthening human resources in the 
field of chemical safety and chemicals 
management;

– Improvement of educational programs 
for training of specialists by educa-
tional institutions to ensure the de-
velopment of competence in the field 
of chemical safety management and 
chemicals management;

– Ensuring that chemical safety issues 
are studied during the advanced trai-
ning of managers and specialists in-
volved in production related to the 
use of chemical technologies that 
pose a chemical hazard;

– Consideration of chemical safety and 
chemical product management issues in 
the standards of higher and professional 
higher education in a number of speciali-
ties, including 229 Public Health [5]. 

Therefore, it should be noted that in 
such extremely difficult conditions of 
military aggression, the Regional Health 
Care Systems of Ukraine [6] the Public 
Health Center of the Ministry of Health 
of Ukraine [7] ensured the control and 
safety of food products and water [8] 
despite the period of transformation 
and reformation in in the field of public 
health [9]. In addition, taking into account 
the plan for achieving the SUSTAINABLE 
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DEVELOPMENT GOALS [10] and with the 
help of international organizations, in 
particular WHO [11, 12], it was possible to 
implement effective protection of the 
population of Ukraine from the spread 
and outbreaks of infectious diseases 
and to continue the control of non-com-
municable diseases.   

CONCLUSIONS. The main task of the 
public health system now is to save 
the people of Ukraine from infectious 

diseases, outbreaks and epidemics and 
other consequences of the Russian dis-
ruptive invasion. Despite the fact that 
at the time of the Russian disruptive 
invasion, the main actors in the public 
health sector of Ukraine were in the 
process of transforming their functions 
and powers, and some regional CDC 
were reorganizing, the public health 
system of Ukraine demonstrated a 
strong response to the challenges of 
wartime.――
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#10.2 Ukraine
The role of Public Health Centers in the prevention of 
eating disorders – example Ukraine
Diana Saturska, Ostap Saturskyi 

OBJECTIVE – to determine the role of 
public health centers in the formation 
of proper nutrition principles in Ukraine 
at the current stage of development of 
public health system in the framework 
of achieving the Sustainable Develop-
ment Goals.

MATERIALS AND METHODS. The ana-
lysis of available information resources 
of the Internet, foreign professional pu-
blications, and medical database MED-
LINE/PubMed for the last five years is 
carried out. The method of information 
search and analytical-comparative met-
hod is applied.

RESULTS. Central and regional Centers 
for Disease Control and Prevention and 
Public Health Centers should take into 
account primarily the etiology of eating 
disorders, which today is quite hetero-
geneous, including biological, psycho-
logical, related to personality develop-
ment and socio-cultural aspects. When 
studying the role of public health cen-
ters in Ukraine in the formation of proper 
eating behavior and nutrition principles, 
attention should be paid to the possibi-
lities of solving this problem in Ukraine. 
However, not all public health centers in 
Ukraine contain such information that 
needs to be improved. It is important 
to pay attention to the fact that the in-
formation is presented correctly, taking 

into account the age, preferences, edu-
cational level of the population who will 
use this information most often.

CONCLUSIONS. Thus, for the prevention 
of eating disorders and achieving good 
nutrition of population in Ukraine at the 
present stage of development of public 
health system, among the many tools 
available for implementation by public 
health centers and centers for disease 
control and prevention the most effec-
tive ones are following: formation the 
positive attitude towards healthy life-
style, formation of objective perception 
of one's own body, popularization of 
the correct principles of food culture in 
society and regular monitoring of food 
quality, taking into account the world 
experience of the centers for disease 
control and prevention in solving this 
problem.

KEY WORDS: centers for disease control 
and prevention, public health centers, 
nutrition, eating disorders.

INTRODUCTION. New challenges that 
have inevitably arisen before specialists 
in the field of health care and the public 
health system in Ukraine [2, 12] and on a 
global scale [14, 15, 16] necessitate the need 
for further improvement of the training 
of public health specialists and ensuring 
that they acquire the necessary profes-
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sional competences for solving problems 
in the field of public health [5, 8], especially 
problems related to the nutrition of the 
population of different age groups and 
various nutritional disorders [7, 10, 13] that 
arise under the influence of stress fac-
tors and socio-economic determinants 
of health.
Nutrition is an important part of human 
health and development [5, 16]. Better nu-
trition improves the health of adults and 
children, especially infants, children 
and mothers, strengthens the immune 
system, contributes to the safe course 
of pregnancy and childbirth, reduces 
the risk of non-communicable diseases, 
in particular such as diabetes and car-
diovascular diseases, contributes to ac-
tive longevity and ensures a high quality 
of life for people of any age [14].
Scientists have proven that healt-
hy children learn better and develop 
physically and spiritually. People with 
sufficient nutrition are more capable 
and productive, they are able to create 
greater opportunities for the develop-
ment of society, the achievement of the 
Sustainable Development Goals and 
the gradual breaking of the cycles of 
poverty and hunger [13]. After all, one of 
the Sustainable Development Goals is 
Goal 2.2 “End all forms of malnutrition”, 
including the achievement by 2025 of 
internationally agreed goals on stunting 
and wasting in children under the age 
of 5, as well as meeting the nutritional 
needs of adolescent girls, pregnant wo-

men and women, who feed babies and 
the elderly.
Malnutrition in any form poses a signifi-
cant threat to human health. Today, the 
world faces the double burden of mal-
nutrition, which includes both under-
nutrition and overweight, especially in 
low- and middle-income countries.
Among the problems associated with 
lack of nutrition and improper eating 
habits, eating disorders [7, 10], which are 
associated with psychological factors 
[6, 9], occupy a prominent place and can 
be a real threat to human life. In the 
conditions of rapid negative changes in 
people's lives, the effects of acute and 
chronic stress, this problem has become 
widespread in Ukraine and in all count-
ries of the world. However, with proper 
and timely treatment, as well as with 
professional support, full recovery of 
such patients is possible.
Unfortunately, due to existing biases 
and prejudices about what people with 
eating disorders look like [3, 11], many of 
them do not seek the qualified help 
they need in time.
Eating disorders, such as anorexia ner-
vosa, bulimia nervosa, and compulsive 
overeating, are currently an extremely 
urgent problem, as they are associated 
with significant negative medical and 
social consequences and have the hig-
hest mortality rate among all mental ill-
nesses. Today, every 62 minutes at least 
one person dies from the effects of an 
eating disorder.
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Eating disorders [7, 8, 10] can have serious 
consequences for the physical health, 
psychological and social well-being of 
adolescents, young people and adults, so 
it is extremely important to ensure their 
timely detection and seeking professio-
nal help. Even more important is the es-
tablishment of preventive mechanisms 

[4] to prevent these disorders, especially 
among adolescents and young people. In 
this aspect, an important role belongs to 
public health centers, or so-called disea-
se control and prevention centers [2, 5, 12].
Currently, not only doctors, but also 
masters of public health solve complex 
complex tasks and problems, and ensu-
re their solution, often with the involve-
ment of interdisciplinary connections 
between various specialists, organizati-
ons and institutions. Therefore, clarify-
ing the role of disease control and pre-
vention centers and the public health 
center in solving nutrition problems and 
preventing eating disorders [4] is a priori-
ty direction of scientific research in the 
field of public health.

OBJECTIVE – to determine the role of 
public health centers in the formation 
of proper nutrition principles in Ukraine 
at the current stage of development of 
public health system in the framework 
of achieving the Sustainable Develop-
ment Goals.

MATERIALS AND METHODS. The ana-
lysis of available information resources 

of the Internet, foreign professional pu-
blications, and medical database MED-
LINE/PubMed for the last five years is 
carried out. The method of information 
search and analytical-comparative met-
hod is applied.

RESULTS AND DISCUSSION. According to 
the results of scientific research, every 
fifth death on our planet is caused by 
improper nutrition, namely diseases for 
which improper nutrition is the main 
risk factor [8, 10].
Among such diseases, the most common 
are diseases of the cardiovascular sys-
tem, in particular, hypertension, heart 
attack, atherosclerosis, type II diabetes 
and malignant neoplasms, etc. Eating 
disorders are a group of psychogenic 
behavioral syndromes characterized by 
severe and persistent eating disorders, 
associated with disturbing thoughts and 
emotions. These can be very serious 
conditions that affect physical, psycho-
logical and social function.
Types of eating disorders include ano-
rexia nervosa, bulimia nervosa, binge 
eating disorder, selective eating disorder 
and others. Selective eating disorder, is 
a condition in which people restrict the 
amount or type of food they eat. Unlike 
anorexia nervosa, people with binge 
eating disorder do not have a distorted 
body image or an extreme fear of gai-
ning weight. This disorder is most com-
mon in childhood and usually has an 
earlier onset than other eating disorders. 

Many children go through phases of pi-
cky eating. A child with selective eating 
disorder does not consume enough ca-
lories to grow and develop properly, and 
an adult does not consume enough calo-
ries to support basic body functions.
In general, eating disorders affect up to 
5% of the population, most often de-
velop in adolescence and young adult-
hood. Some, especially anorexia nervosa 
and bulimia nervosa, are more common 
among women, but all can occur at any 
age and affect either gender.
Eating disorders are often associa-
ted with excessive attention to food, 
weight, and body shape [3, 9, 11]. People 
with eating disorders often experience 
anxiety when thinking about and eating 
food. Behaviors associated with eating 
disorders, including restricting or avoi-
ding certain foods, binge eating, purging 
(vomiting), abusing laxatives, or compul-
sive sport exercise. Such behavior often 
turns into psychological dependence on 
one's own obsessions.
Central and regional centers for disea-
se control and prevention and public 
health centers [2, 5, 8] in the issues of sol-
ving nutrition problems and prevention 
of eating disorders should first of all 
take into account the etiology of eating 
disorders, which is currently quite he-
terogeneous, including biological, psy-
chological, personality development 
and socio-cultural aspects.
Among socio-cultural factors, influences 
such as the popularization of thinness 

in society, the influence of a culture that 
values thin bodies for women and men, 
and the influence of media that promote 
such ideas play an important role in in-
creasing the prevalence of eating disor-
ders worldwide.
One in eight teenagers by the age of 
twenty may have at least one eating 
disorder. Every year, about 500,000 
Ukrainians suffer from eating disor-
ders. Although eating disorders can af-
fect people of all ages and both sexes, 
they are most common in teenagers and 
young women. Anorexia nervosa and 
bulimia nervosa account for approxima-
tely 0.3% and 1% of adolescent girls, 
respectively. The prevalence of eating 
disorders tends to be higher in young 
women, with the exception of binge 
eating, which is more common in men 
and the elderly.
However, it should be remembered 
that some diseases can mimic eating 
disorders. Chronic infectious diseases, 
malabsorption, malignancy, immuno-
deficiency, endocrine disorders such as 
diabetes, hyperthyroidism or Addison's 
disease, which should be excluded be-
fore being labeled as an eating disorder. 
A strong fear of gaining weight and dis-
figuring one's body will be a characte-
ristic feature of eating disorders, which 
will help exclude the other diseases 
mentioned above.
To study the influence of public health 
centers on the formation of the principles 
of proper eating behavior, the materials 
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posted on the official websites of regio-
nal public health centers in Ukraine and 
the world were analyzed [2, 5, 8].
The application of an integrated ap-
proach, the use of various data sources, 
both state statistical observation data 
and administrative data, provides a ba-
sis for an objective factual analysis, in 
accordance with international standards 
(evidence based analysis). 
To monitor this problem, indicators 
are used, data according to which are 
collected and developed on an ongo-
ing basis within the framework of the 
official statistical system, in accordance 
with established standards and metho-
dologies, and administrative reporting 
of ministries, other central and local 
executive bodies, institutions, and or-
ganizations.
When studying the role of public health 
centers in Ukraine in forming the foun-
dations and principles of proper eating 
behavior and rational nutrition in gene-
ral, attention to the possibilities of sol-
ving this problem in Ukraine within the 
framework of achieving the Sustainable 
Development Goals was paid.
However, not all public health centers in 
Ukraine contain necessary information 
so it requires improvement.
It is important to take into consideration 
the fact that the information should be 
presented correctly, taking into account 
the age, preferences, educational level 
of the population that will most often 
use this information.

Accustoming to proper nutrition in 
schools is also very important. For this, 
specialists of the Ministry of Health of 
Ukraine developed special nutrition 
programs in educational institutions 
and children's health and resorts [1]. The 
following principles recommended by 
specialists of the Ministry of Health of 
Ukraine should be followed:
1. The energy and nutritional value of 

food (macro- and micronutrient con-
tent) in preschool, general seconda-

 ry education institutions and other 
educational institutions that conduct 
educational activities at a certain le-
vel (levels) of full general secondary 
education, children's rehabilitation 
and recreation institutions must 
meet the general age needs of the 
students of education/children in 
accordance with the norms of phy-
siological needs for basic nutrients 
and energy, determined by the Mi-
nistry of Health of Ukraine.

2. Planning the part of caloric content 
 of food in total energy needs de-

pends on the regime (multiplicity) of 
food in the institution.

3. If only breakfast is consumed, the 
caloric content should be 25–30% of 
the daily requirement, the correspon-
ding portion for lunch increases to 
30–35%.

Meat, fish, milk and dairy products, eggs, 
legumes and nuts are the main sources 
of protein. An additional source of useful 
proteins are cereals, grains, and legumes.

At least two-thirds of the fat consumed 
by learners/children should come as un-
saturated fat (unsaturated fatty acids). 
Unsaturated fats include essential fatty 
acids and fat-soluble vitamins, so their 
consumption is mandatory for the pro-
per structural and functional state of the 
body and its organs and systems, inclu-
ding the brain, nervous system, heart, 
blood vessels, endocrine system, vision, 
skin and hair . The intake of saturated 
fats should be limited to no more than 
10 percent of the total daily caloric con-
tent and the caloric content of individu-
al dishes. Reducing the consumption of 
saturated fats, mainly of animal origin, is 
associated with a reduction in the risk of 
diseases of the circulatory system.
It is recommended to replace saturated 
fats of animal origin with unsaturated 
fats of plant origin and regular presence 
of marine fish in dishes.
The content of sugars in food products 
intended for sale in buffets, vending 
machines offered to learners/children in 
institutions and in food products used 
for the preparation of ready meals is li-
mited to a level of no more than 10 g 
per 100 g/ml of food product .
Food products intended for sale in buf-
fets, vending machines, and meals offe-
red to students/children in institutions 
must be without the addition of swee-
teners, synthetic colors and flavors (ex-
cept vanillin, ethyl vanillin and vanilla 
extract), flavor and aroma enhancers.
Parental influence on food preferences 

begins with decisions, however parents 
are limited by social influences, their 
own food choices, breastfeeding and 
how they feed their children.
Measures to educate parents about pro-
per, rational nutrition for children are 
promising. Recommended parenting 
strategies to increase vegetable intake 
in early childhood include modeling, 
and encouraging trying with non-food 
rewards. Educational and preventive 
measures carried out in early childhood 
correspond to the time for the formation 
of food preferences, are, as a rule, more 
effective than measures with older chil-
dren [14, 16].
Improper nutrition from early childhood 
affects the development of health prob-
lems and gaining excess body weight. In 
adolescence, children begin to evaluate 
themselves as individuals, and pay con-
siderable attention to their appearance. 
It is in the puberty period that eating di-
sorders usually begin to appear, so the 
basis of proper nutrition from an early 
age can serve as a method of primary 
prevention of this group of diseases.

CONCLUSIONS. Thus, for the prevention 
of eating disorders and rational nutriti-
on in Ukraine at the current stage of de-
velopment of the field of public health, 
among the many means available for 
implementation by public health cen-
ters and disease control and prevention 
centers, the most effective is the forma-
tion of a positive attitude among young 
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people towards healthy lifestyle, for-
ming an objective perception of one's 
own body, popularizing the correct 
principles of nutrition culture in society 
and regular monitoring of the quality 
of food products within the framework 
of achieving the Sustainable Develop-
ment Goals. These measures should 
be carried out taking into account the 
global experience of the Centers for Di-

sease Control and Prevention in solving 
this problem.

PROSPECTS FOR FURTHER RESEARCH 
consist in studying the effectiveness of 
various measures for the prevention of 
eating disorders and ensuring the rational 
nutrition of the population, implemented 
by public health centers and disease con-
trol and prevention centers. ――
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INTRODUCTION. When the war started 
in 2015, consequently, several govern-
mental sectors in Yemen collapsed in-
cluding the solid waste management 
(SWM) system. Government has very 
low capacities to handle solid waste in 
the entire country and in the rural areas 
specifically. Low capacities to hand-
le solid waste in Yemen existed prior 
to the war. A  (SWEEP-Net 2014) study  
mentioned that Municipal Solid waste 
(MSW) generation per capita in Yemen 
is 0.6 kg/day (urban areas) and 0.35 kg/
day (rural areas) with annual  3% MSW 
generation growth rate.
Since 2015, the SWM system in Yemen 
has faced obstacles due to the ongoing 
war. The civil strife in 2011 led to a de-
adlock in institution and a halt in funding 
from international donors for SWM's nati-
onal strategy. Importing restrictions have 
affected the availability of food, fuel, and 
the operation of machinery, impacting 
MSW generation rates. Air-strikes by the 
Saudi-led coalition have damaged SWM 
vehicles and tools, hindering access to 
SWM operations. The concentration of 
IDPs has led to a massive generation and 
disposal of solid waste in rural areas with 
low operation. The government's finan-
cial capacity has been reduced due to 
lower revenue and collected tax, resul-
ting in the deterioration of major public 
services. (Olmo Forni et al. 2015)

THE ADOPTION OF HARMFUL SWM PRAC-
TICES. Rural population has adopted 
wrong waste disposal practices as a result 
to the failure of government to manage 
solid waste. A baseline report of the ‘CDH’  
Project showed the 70% of the surveyed 
population are burning their solid waste 
and 13% are disposing their solid waste 
in open areas. (YAQHSD 2022)
Households in some areas burn solid 
waste in an area near their dwelling, 
creating toxic fumes and hazards from 
glass and metal. Fires are difficult to 
control and cause inconvenience from 
constant smoke inhalation. Lack of trans-
portation and equipment means waste is 
burned close to homes, increasing risks. 
This contributes to climate change due to 
increased CO2 emissions.  (Humanitatian 
Innovation Fund 2016)
Disposing in open areas is another com-
mon practice, HHs in villages sometimes 
dispose solid waste in communal open 
areas that is identified or informally 
known to dispose the solid waste. These 
areas can vary in distance based on the 
arrangement of houses but mostly within 
less than 100m away from the dwellings.  
Usually, the disposal to the areas conti-
nues for a long period of time and then 
eventually being burnt. Same health risks 
as mentioned above are present. Howe-
ver, increased times of disposal with no 
action can intensify the health risk by 

giving more time for the flies to breed. 
In rainy seasons, the water collected in 
empty disposed containers encourages 
mosquito breeding. It is generally known 
that the distance between the land and 
the dwelling is directly proportional to 
the solid waste burning time. In some 
areas, the solid waste is never burnt and 
keeps accumulating forming pools of 
solid waste exposing the communities 
to extreme health risks and jeopardizing 
the quality of groundwater. (Humanitati-
an Innovation Fund 2016)

SOLID WASTE DISPOSAL OPTIONS. The 
Three feasible solution for solid waste 
management in rural areas could be sa-
nitary landfills, communal pits, or family 
pits. Each one has its own advantages 
and disadvantages in terms of initial ca-
pital, operation, and maintenance. 

a.	 Sanitary Landfills: 
Sanitary landfills are an effective way to 
dispose of waste in emergency situations, 
reducing public health and environmen-
tal hazards. However, the process requires 
significant operational and financial ca-
pacity, including transportation of waste 
and substantial initial capital investment. 
Ongoing costs for salaries, fuel, and main-
tenance also require sustained funding 
(Humanitatian Innovation Fund 2016)

b.	 Communal Pits: 
Direct waste disposal into a common pit 
is the most basic form of solid waste ma-

nagement. The number of individuals it 
serves will determine the size of this pit. 
Six cubic meters per fifty individuals is 
the suggested long-term goal. To reduce 
flies and other pests, waste should be 
covered with a thin layer of soil at least 
once every week. Such a system is rapid 
to implement and requires little opera-
tion and maintenance. The initial invest-
ment is low compared to the sanitary 
landfill option. (Humanitatian Innovation 
Fund 2016)
Households must transport solid waste 
to communal pits, which can be incon-
venient if the distance is far. However, 
this method is simpler than transporting 
waste to sanitary landfills. A worker is 
needed for maintenance, but commu-
nity-based or voluntary solutions are 
possible. During heavy rains, improper 
drainage can lead to groundwater con-
tamination, so the location of pits rela-
tive to water sources is important . (Hu-
manitatian Innovation Fund 2016)

c. Family Pits: 
Where there is enough land, family pits 
might be a better long-term solution. 
Families should be urged to frequently 
cover waste with soil from sweeping or 
ash from cooking fires. These should be 
shallow (up to 1 m deep). 
It is rapid to implement; and requires litt-
le operation and maintenance. Families 
are responsible for managing their own 
waste; no external waste workers are re-
quired. Low financial investment needed 
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compared to the sanitary landfills. Com-
munity mobilization can be incorporated 
into hygiene promotion program.

RECYCLING. Most recycling is done 
through the informal sector and waste 
picking. Formal recycling of waste is an 
ideal practice to encourage as it is en-
vironmentally friendly and reduces the 
volume of landfill needed. However, be-
cause of the high level of organization 
and manpower needed, recycling is un-
likely to be practicable in many emer-
gency situations. Nevertheless, in the 
context of emergency, a certain amount 
of informal recycling is likely to occur, as 
there may be a shortage of items such 
as containers, bags, and other materials 
(Humanitatian Innovation Fund 2016).
Potential recycling models for the con-
text in Yemen were discussed with re-
presentatives from the International 

Sustainability Academy (ISA). One of the 
most interesting models discussed was 
the “Trash for Cash” model implemen-
ted by a social enterprise in Nigeria. This 
model provides financial incentives for 
HH to encourage them in recycling their 
garbage at household level.  For this, 
waste collection centers are established 
in the participating villages. At the col-
lection centers, which are called “trash 
banks”, HHs trade the recyclable mate-
rials (trash) for money, and thus have ac-
cess to a source of an extra income. The 
collected materials are then transferred 
by workers to aggregation center and 
sold to local factories for further use or 
exported internationally. 
The model could be applied to Yemen. 
However, modifications are necessary 
to ensure smooth operation of the mo-
del and to ensure its alignment with the 
work of non-for-profit organizations.
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DISCUSSION. This article discussed com-
mon practices of waste disposal in Ye-
men, which can cause harm to the popu-
lation and environment and shed light on 
possible alternatives. 
As stated above, the feasibility of these al-
ternatives depends on a lot of factors such 
as, financial and human resources, opera-
tion , and maintenance needs. Analyzing 
these factors and bearing in mind the 
situation in the targeted villages, we see 
two feasible approaches. For communal 
pits, minimum operation and maintenan-
ce might be required from the community 
which must coordinated among them. 
On the other hand, the family pits can be 
fully dependent on the family that uses it 
and its operation and maintenance must 
be carried by the HH. In general, both 
solutions need minimum operation and 
maintenance. Thus, both, the communal 

and family pits, can be used alternatively 
in different villages based on the availa-
ble space and the communities’ readi-
ness to participate in the operation.

“After 8 years of conflict, Yemenis face 
ongoing economic crisis, disrupted public 
services, and armed violence. An estima-
ted 21.6 million people will require huma-
nitarian assistance and protection services 
in 2023. Public services and infrastructu-
re have been severely affected, and over 
80% of the population struggles to ac-
cess basic necessities such as food, safe 
drinking water, and healthcare. Almost 
90% of Yemenis lack access to publicly 
supplied electricity. Additionally, public 
sector employees, including healthcare 
workers and teachers, have not received 
regular salaries in years.”  (Humanitarian 
Programme Cycle 2022)  ―― 

Step Original Model Tailored Model (Yemen)

1 Trash sorting at HH level 

Trash sorting at HH level 
- Same as original model 
Financial sustainability
A design of a business model to establish a self-sustained center

2 
Establishment of collection centers 
The social enterprise bares the cost 
of initiating the center 

Establishment of collection centers
funded through grants/loans given to a person or a group of people as a part of 
livelihoods project. 

3 Hiring collection center staff Hiring collection center staff

4

Establishment of aggregation 
centers 
aggregate the recyclable materials 
form different villages. 

Linkage of collection centers to established businesses. 
Not aggregation centers. However, Linkage to established business at district 
level. Materials will be sold to other businesses. The established businesses have 
already a network of contacts to deal with waste. 

5 Transportation to factories or export 
internationally  Not Applicable 

Cash for Trash original model vs Tailored Model
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KEYWORD. One Health Strategy, Global 
Health

INTRODUCTION. The World Health 
Summit (WHS) joins forces for the first 
time with the World Health Organization 
(WHO) to host the international confe-
rence in Berlin from the 16th to the 18th 
of October 2022. Where experts working 
in science, politics, non-Governmental 
Organisations, people from the public 
and private sectors and from around the 
world come together to learn from the 
Covid 19 Pandemic and prepare for fu-
ture crises. Maintaining a close eye on 
Global Health and Health Systems, the 
WHS promotes open discussions and cri-
tical debates of the highest level. 
Concentrating on the program of the 
16th of October. The Workshop “One Voi-
ce for a European Global Health and One 
Health Strategy" which aims to adapt and 
strengthen the European global health 
policy strategy, to better align with One 
Health priorities and the Sustainable De-
velopment Goals (SDGs) while also ret-
hinking international cooperation.

INTRODUCTION STATEMENT. The Mo-
derator Benoît Miribel Secretary-Gene-
ral of the One sustainable Health for all 
Foundation in France, reflects in his in-
troduction speech on the crucial needs 
of a unified health policy. 
He refers to the updated European Glo-
bal Health Strategy which should ena-

ble an integrated and complementary 
decision process by European member 
states and multilateral organizations. 
It should also outline how to establish 
equal partnerships, especially with an 
eye on the global south. 
Furthermore, the mission of One Euro-
pe for Global Health (OEGH) follows 
the Lyon Declaration which was signed 
on February 8th, 2022. With the inten-
tion of improving and integrating Global 
Health and One Health priorities into 
European policies, strategies, and ac-
tions. This will be done through the en-
gagement of European civil society and 
actors from every sector. 
He then finishes his introduction with 
the statement that we all share a com-
mon responsibility for the future ge-
neration. That the OEGH stands for the 
future generation and that we must act 
locally while thinking globally. To achie-
ve an effective governance, we must 
work together in equity.

1. Speaker. As the first speaker Rhoda 
Wanyenz, who is the Dean of the Make-
rere University School of Public Health 
in Uganda, takes on the podium to give 
perspectives on health issues in the 
global south. She mentions the past 
experiences of the Covid-19 Pandemic 
and other crises like climate change and 
antimicrobial resistance that have taken 
place during that time. Have shown that 
it is not just about health. We need to 

look beyond the Health sector and in-
clude the Ecosystem, the Animals, the 
environment and everything that is in it 
in the concept of One Health. She stres-
sed the importance of collaboration for 
a One European Health, which can only 
be reached through a Global Health, and 
vice versa. She then carries on and emp-
athises on 4 Key issues that must be 
acknowledged for it to work: 
(1) To adapt Global Health to the needs 
of each country because not every key 
fits into every lock. Due to a lack of 
devotion over the past 2 years, many 
Women and Children have died due to 
other causes than the Covid-Pandemic 
in Africa. The One Health Strategy must 
therefore be more relevant to each 
health system, to for example be able to 
withstand the simultaneous outbreak of 
multiple diseases in Africa.
(2) Investing in Data and Research to 
drive action: Without data, there can be 
no action. Therefore an investment in 
data and the means to analyse it must 
be made on a local and global scale to 
then be used as guidance.
(3) Equalities: In order to fully participa-
te in the ecosystem for research and in-
novation, a special focus should be pla-
ced on SDG 10: reducing inequality. This 
is relevant to health determinants and 
intersects with sectors such as health 
access, education, technologies and 
skills. It also plays a major role in part-
nerships, where a mechanism should 
be established to deal with inequality 

so that it does not hinder solutions and 
innovation.
(4) Education systems: In order to crea-
te future changemakers and leaders for 
Sustainable One Health, education sys-
tems need to be adapted to focus on 
education, research, and innovation and 
seen as long term investments. 

2. Speaker. Ole Petter Ottersen, who is 
the president of the Karolinska Institute 
in Sweeden, states during his presentati-
on that the Lyon declaration puts Health 
in the centre stage in Europe and world-
wide and is encompassed through 4 C’s: 
(1) Cooperation: that Cooperation isn't 
limited to Europe, but also extends be-
yond, and we need a global perspective. 
He also makes it clear that we do not 
need self-reliance and self-sufficiency 
since we are all connected. 
(2) Convergence: Priorities must be lin-
ked and connected to major health pro-
blems.
(3) Context: Future policies must take 
the health of animals and the planet 
into account.
(4) Cross-sectorial interdisciplinary ap-
proach to health: Government that is for 
health and takes into account that health 
is impacted and generated throughout 
all sectors of society. 
He adds a final C for Consistency: the 
continued work in this field.

3. Speaker. As the next speaker Karin R. 
Spido, who is a professor of medicine 
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and head of Experimental Cardiology at 
the Catholic University in Leuven takes 
the podium. She presents concepts de-
volved in the scientific Panel for health 
with a focus on the Question: Is health 
research in the European Union fit for 
purpose? In the first slide of her Po-
werPoint presentation, she compares 
Health and Health research in EU trea-
ties. She explains that Health is not one 
of the main competences of the Euro-
pean treaty, but it does engage itself in a 
high-level protection of Human Health. 
Member states oversee their own Natio-
nal Health services and medical support 
while the EU supports those activities. 
Furthermore, while engagement in set-
ting up agencies has been evident, the 
financial support behind it has not. 
Whereas the investment in research as 
a main competence has been vigorous-
ly supported. Examining the content 
of the health research programmes in 
the EU multi-annual framework, where 
every 7-year priorities are set and ins-
truments are developed to implement 
these. Many instruments can be iden-
tified. Despite this, she empathizes on 
the keyword: fragmentation. Fragmenta-
tion that spreads into funding, because 
EU-level funding for health research in 
2020 is 1.3 billion, but in the member 
states, it was 19 billion and although 
the member states have greater fun-
ding, they lack the power of collaborati-
ve research, which the EU is known for. 
In her next slide, the EU health research 

spending of the year 2019 is displayed 
in comparison to the rest of the world. 
While the DFG from Germany and IN-
ERM from France support research in 
the EU, other countries like Japan and 
Canada are comparable to them, despi-
te being a single funding agency. Mo-
reover, they represent only a fraction of 
what the NIH ifrom the US spends. In her 
last slide, she stresses that a lot of Euro-
pean countries do not have a dedicated 
Health Program. Thus a strong guidance 
for a health research strategy is nee-
ded in the European Health Union. Yet 
in order for the EU to speak on a global 
scale, it requires a well-functioning go-
vernment within the EU, that combines 
all of the available components under 
a strong leadership. Strong coopera-
tion between stakeholders and a similar 
leadership style to that of the US is es-
sential for an acknowledgable European 
Health Union. 
 
4. Speaker. As the next speaker Michael 
Kazatchkine, who is an advisor of the 
Joint United Nations Programme on HIV/
AIDS (UNAIDS) and speaks on behalf of 
Santé Mondiale 2030 makes 3 Points in 
his speech.
(1) Maintaining political momentum for 
global health through the lessons lear-
ned from the Covid Pandemic and the 
recurring EU Global halth Strategy. Be-
cause on a global level, health has shif-
ted from a simple agenda to a critical 
economic and security issue. Which has 

been the main topic at the G7, G20 and 
WTO ministerial meetings. Additionally, 
there will be three high-level meetings 
at the UN General Assembly about glo-
bal health in 2023. 
(2) An external European agenda for 
health is just as necessary as an inter-
nal European agenda for health. For the 
one health approach to work, one voi-
ce in global health must exist and The 
One Voice must be based on the values 
of solidarity, support for resilient health 
systems, commitment to equity, inclusi-
vity, multilateralism, and commitment to 
sustainable development.
(3) There must be clear guidance regar-
ding the appliance of one health and a 
structure of priorities that must be ag-
reed on together to achieve the greatest 
impact.
Kazatchkine mentions 4 areas to invest in 
One Health. (1) Anti-microbial resistance. 
(2) Enhancing health surveillance systems. 
(3) refocus Europe’s cooperation invest-
ment in research, capacity building and 
emerging infectious disease hotspot 
countries like Africa. 
(4) A joint European action and a greater 
degree of coordination. 

5. Speaker. On the podium, Clément 
Martin Auer, who is the President of the 
European Health Forum Gastein in Aust-
ria, makes 3 points, as well.
In his (1) key point he mentions that 
he feels as if he would be in a déjà vu 
because 20 years ago there was alrea-

dy the idea of a Global Health Strategy, 
that faded into existence and has now 
resurfaced.
In his (2) key point, he explains that the 
EU, in particular, the European Com-
mission with its 27 member states, is a 
global player whose members want to 
strengthen multilateralism. 
He expressed that it was the EU who 
pushed through to create an intergo-
vernmental negotiation Process, that 
would produce new legally binding 
instruments for better prevention and 
preparedness of public health catas-
trophes.
He then moves on to his final keypo-
int. It focuses on the delighted events 
that led to a convergence between glo-
bal strategy thinking and global health 
thinking, in which he argues that every 
nation should participate more actively 
in political discussions. Moreover, the 
image of charity needs to change to one 
of cooperative empowerment protected 
by investments. 

6. Speaker. Heilia Agueda Molina Mil-
man, who is a member of the Chilian 
Parlament, discusses in her speach how 
to better align the European and Glo-
bal health strategy with the One Health 
priorities and Sustainable Development 
Goals in Latin American and Caribbean 
countries.
She suggests 5 priorities to collabora-
tively and integratively work together 
with the EU. 
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(1) In order to achieve universal health 
coverage and to ensure no one is left 
behind, she emphasized the need for 
improving health systems. To address 
health and equality and ensure social 
protection in health. She continius with 
the fact that Europe has already achieved 
this and that they should share their les-
sons learned and good practices.
(2) A more effective and flexible way is 
needed to trade related aspects of intel-
lectual property rights, to close the gap 
in research and innovation.
(3) Addressing health inequalities and the 
social determinants of health. Where gaps 
in terms of income capacity, productivity 
and access to public goods must be closed. 
(4) Environmental factors and climate 
change. We must create new mechanisms 
to finance sustainable investments that 
address both global health and climate 
change.
(5) Strong leadership in Global Health di-
plomacy and a better global government 
is needed, to strengthen multilateralism 
beyond the European borders. 
(6) The European Union and Latin Ame-
rican Caribbean must strengthen their 
strategic partnership because no one 
can face the aftermath of the Covid Pan-
demic alone. 

7. Speaker. Alena Šteflová, who will spe-
ak on behalf of the Czech medical asso-
ciation and the Czech Presidency at the 
EU to outline the contribution of the 
Czech presidency. 

She clarifies that it is in the interest of 
the Czech presidency to commit to com-
munication and cooperation with the 
European Commission and the member 
states. To be able to implement unified 
European strategies, negotiations and 
voices must also exist. Where she refers 
to the WHS as the suitable place for it. 
In addition, meetings can be set up by 
the Czech presidency to discuss these 
topics. She empathizes that the Czech 
Presidency has very clear goals regar-
ding European health issues and that the 
gatherings could still be access points for 
discussions. She remarks that under the 
Czech presidency, the Prague declaration 
on synergies in the research and innova-
tion funding in Europe has already been 
adopted. According to her, these points 
could be relevant for the Lyon declara-
tion and could resolve fragmentation 
issues. Furthermore, she emphasizes the 
importance of the concept of diversity 
and that bridges should be built instead 
of trenches between states. 
She goes on to say that although the-
re is a history between the states and 
that they are diverse, that influences 
healthcare delivery systems, economic 
development, and political positions. 
The recent historical situation is more 
critical than ever and a change in atti-
tudes and opinions is needed between 
countries for a better future.

8. Speaker. John F. Ryan, who is the de-
puty director general of health and food 

safety at the EU commission, expresses 
his viewpoints to the Panel.
He begins with a standpoint of the EU 
internal policies from the EU perspecti-
ve. He outlines that One Health is not a 
new concept, it has just been rising up 
again due to the Covid pandemic. Besi-
des the Covid pandemic, there are silent 
pandemics such as Zika in Africa, but 
the link between human health, animal 
health, and plant health is the key.
Therefore, the Commission fully sup-
ports the 2021 definition of One Health: 
an integrated unifying approach that 
aims to sustainable balance and opti-
mize the health of people, animals and 
ecosystems.
From the perspective of antimicrobial 
resistance which affects animal health, 
the use of pharmaceuticals and human 
health. where as Human health lies in 
the responsibilities of the member state, 
whereas the responsibilities for animal 
health and the use of pharmaceuticals 
lie at a European level. The legal situa-
tion therefore is complex and is currently 
being simplified through a more balan-
ced and rational approach, considering 
the antimicrobial resistance concept in a 
more integrated way. Which can only be 
achieved through integrated surveillance 
and surveillance systems, which depend 
on a digital Europe and digital health. 
The second approach that is to be ad-
opted is strengthening the agencies 
and the strengthening of legislations 
on cross-border threats. Which should 

lead to a better detection and response 
system for issues like antimicrobial re-
sistance. He continues that through an 
integrated response, the committees of 
member states could come together and 
involve all the different sectors or areas. 
The difficulty lies in the implementation 
of this multisectoral approach because 
legislations are often outdated and have 
to be adapted to current knowledge. 
This is similar to research, which should 
have a forward-looking agenda to iden-
tify future problems. In his final point, 
he describes the EU's approach to he-
alth-related policies. Which involves the 
reform of the common agricultural po-
licy, which links agricultural production 
to the health agenda. Like for example 
the issue of red meat and the use of dai-
ry products and their health benefits. 
During his last remarks, he referred to 
the Global health strategy, which he sta-
ted would bridge the gap between the 
SDGs, global health needs, and our do-
mestic policies to promote a multinatio-
nal approach to global health. 

9. Speaker. Ffion Storer Jones, who is an 
advocate officer at the German Founda-
tion for World Population (DSW) and re-
presents an NGO that is part of the coa-
lition and will focus on human health 
and human rights. 
She proceeded to give an overview of 
the need to connect advocacy efforts 
to policy and will focus on the new 
EU’s global health strategy and its im-
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plementation. She explained that the 
EU's framework is outdated in crucial 
areas like antimicrobial resistance, se-
xual reproductive health and rights and 
pandemic preparedness. Afterwards, 
she criticized the Framework for lacking 
any monitoring structure or dedicated 
budget, which made it impossible to 
evaluate its impact. She then changes 
her position and explains, that despite 
those arguments, the DWS is delighted 
to see that the EU strategy is in consul-
tation and incorporates low- and midd-
le-income countries in the new strategy. 
After that, she outlines 3 points that the 
DWS proposes to make this Strategy 
successful. 
(1) Research and development for up-
dated and improved tools, to decrease 
the impact of the climate crisis on peo-
ple’s health. This includes sexual and 
reproductive health, rising threats of 
epidemics and infectious diseases and 
similar AMR. 
(2) Policies are not enough and they 
need to be backed up by a robust fun-
ding framework. She explains that while 
the UK and the US dedicate 15%-30% 
of their official budgets to health, the 
EU only dedicated 5%. Therefore, an 
increase in global health funding is ne-
cessary.
(3) Commitments and principles must 
be followed by actions, to be impactful. 
A strategic framework with a detailed 
implementation plan and a robust moni-
toring and evaluation framework, which 

includes measurable, relevant indica-
tors for reporting progress, is imperati-
ve. She concludes her speech with the 
mark that through the involvement of 
local CSOs, communities, citizens, peop-
le in parliament and other stakeholders, 
a successful design of health programs 
can be created, and through further in-
volvement of civil society and other sta-
keholders, advocacy can become policy, 
and policy becomes impact. 

QUESTIONS AND ANSWERS. As a first re-
action to the discussion the Moderator 
askes Stéphanie Seydoux, the French 
ambassador for Global Health, for a re-
action. In her reaction she states that a 
few key points have been made clear. 
All the voices from the different fields, 
representing different regions of the 
world, are in sync and have a shared vi-
sion of a One Global Health.
She also mentions that Europe has a gre-
at opportunity to play this role. This is as 
long as it manages to seize the moment 
and overcome the complex challenges 
that have been mentioned. Furthermore, 
Europe has a chance because its vision 
of health is imbedded into its values. 
As second reactor to the discussion, the 
Moderator invites Dr. Anders Nordström, 
the Swedish ambassador for global 
health, to the podium.in his speech he 
outlines that the current EU strategies 
are based on the Millennium Develop-
ment Goals and that despite its positive 
impact on the world, times have chan-

ged, especially since the Covid pande-
mic. The new strategy therefore needs 
to address 3 components.
(1) how we will be able to have a safer 
world and better prepare and respond
(2) continue the work of enabling access 
to basic health service for everybody 
regardless of ability to pay universal 
health coverage
(3) Need to invest in preventive measu-
res, such as what we eat.
The second change that needs to be made 
is the implementation of the strategy. 
While the old strategy was based on AId 
paradigm, the new strategy should be ba-
sed on equal partnerships on equal terms.

THANK YOU SPEECH. The Moderator 
thanks all the speakers and all the par-
ticipants and invites Detlev Ganten, The 
president of the World health Summit to 
the podium to hold a closing Speech. In 
his Statement he wants to highlight that 
the real challenge lies in overcoming 
complexity in the Global world. 
Additionally, these events should aim to 
find a person with a specific amount of 
charisma for a topic in order to create an 
impact and then be supported through 
everybody else. He finishes his speech 
with the key words: Overcome Comple-
xity through Simplicity.――
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In this workshop, the main topic of the 
very interesting participants was “Ensu-
ring Access to Services as Part of UHC 
[universal health coverage] and Resi-
lient Health Systems”. Many interesting 
participants added their expertise to 
this topic, with much discussion about 
the impact of Covid-s 19 pandemic. Un-
fortunately, the pandemic had set back 
many promising projects and pushed 
many health systems to the limits of 
their capacity. It also set back progress 
in the Sexual Reproductive health and 
Rights (SRHR) sector, including Maternal, 
Newborn and Child Heath (MNCH). An 
equally important point is “Health for 
all”, which stands as a guiding principle 
of UHC and could only be implemented 
if a human rights-based approach is rea-
lized that includes all people, marginali-
zed as well as furthest left behind.
In order to give an insight into the diffe-
rent topics discussed, a brief summary of 
several important interventions follows.
First and foremost, Natalia Kanem, Di-
rector of the UNFPA, emphasized right at 
the beginning that health and access to 
health systems should not be a luxury, 
but a human right. This access must also 
be accompanied by a certain quality of 
care, because the extent to which wo-
men cannot give birth safely or do not 
have access to trained midwives is very 
serious. Usually, the people who alrea-

dy have the least suffer the most from 
a poor health care system. In addition, 
he said, the empowerment of women 
cannot be divorced from this discussion 
– they must be included in decision-ma-
king processes and also seen as an inte-
gral part of family planning.
Awa Marie Coll Seck, Minister of State 
of the Presidency of Senegal, also stres-
sed that, especially in international pro-
grams, countries must be in the drivers 
seat to ensure success. In Senegal, the 
Covid-19 pandemic has been particular-
ly hard on people working in the front 
line and has destabilized the health 
system for the long term. This also led 
to the halting of some international 
programs, such as the HPV vaccination 
programs, to the detriment of many wo-
men. These would only now have to be 
restarted, costing a lot of precious time.
Bärbel Kofler, Parliamentary State Secre-
tary to the Federal Minister for Economic 
Cooperation and Development (BMZ), 
stressed the importance of access to a 
health system that covers basic needs, 
even in the most remote areas of the 
world. Therefore, the BMZ puts at the cen-
ter of their work to support projects and 
organizations, also with large financial re-
sources, that address this major issue.
Sahar Al Qawasmi, member of Pales-
tinian Legislative Council, added that 
this issue can not go without the point 

genderequality, because access must be 
equal and characterized by free choices.
In summary, participants from Zambia, 
presented as “young voices”, who were 
connected online, summed it up: deci-
sions must be made freely and self-de-
termined, must be affordable and, in the 

best case, freely available, must be part 
of education in schools, and the infras-
tructure must be in place. It is equally 
important to pay attention to the men-
tal health of young people and to make 
no distinction between “normal” health 
and reproductive health.――
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