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7th International Conference on Global Public Health 2022 

 

 Proceeding Note for the 7
th

 International Global Public Health Conference (GPH2022) 

in person and separate virtual conference. 

 

The last in-person International Global Public Health conference was held 2019, no conference 

was held in 2020 due to Covid-19 and the 2021 conference was held virtually. So, it was a pleasure to 

participate at both the in-person and on-line conferences, held on the 17/18th and 29th October 2022. 

 

The in-person event was held at the Harris Hotel & Residences Riverview, Conference Centre in 

Bali, Indonesia. Delegates from numerous countries participated over the 2 events with presentations 

from 19 different countries, and despite the focus of the conference being on Asia, presenters were from 

Africa, America, Australia, Canada, East and West Europe, the Indian Sub-continent, Middle East, 

several Asian & Asian Pacific countries. 

 

Dr Prabhath Patabendi, hosted the event and welcomed participants and gave a brief overview of 

the conference and general arrangements. Following on from this there were two Keynote addresses in 

the Inaugural session. Dr Klaus Irrgang Chair of the Department of Wellness, Faculty of Science, 

Burman University, Canada gave a keynote speech entitled; “Ready for the next Pandemic”. The 

presentation discussed our readiness being dependent on a various of factors which were separated into 

four categories: worldwide, country level, local and personal. All were seen as equally important, but 

the presentation emphasized the personal level of readiness. Paul Illingworth Head of the Leicester 

School of Allied Health Sciences, De Montfort University, England followed with a Keynote speech 

entitled; “Climate Change: Perspectives for Global Mental Health”. This presentation discussed what 

he saw as the most important global health challenge today Climate Change and the reason why it is 

the most important being – there is no vaccine for it and never will be. He discussed Climate Change 

impact on mental health, why there had been little improvement in Low and Middle-Income Countries 

and offered a potential alternative solution, going forward. 

In Person Conference 17
th

/18
th

 October 2022 

Following on from the Keynote addresses, the first session was chaired by Dr Ameil J Joseph 

Associate Professor, Faculty of Social Sciences Professorship in Equity, Identity and Transformation 

and Academic Director, Community Engaged Research and Relationships, Office of Community 

Engagement, School of Social Work, McMaster University, Canada. The session offered different 

subjects on the Status of Global Health Care. Dr Brianne O’Sullivan and Malcolm Leaman from 

Canada gave a thought-provoking presentation focused on the use of Medical Delivery Drones as a 

means of improving Health Equity in Sub-Saharan Africa. This was followed by an interesting 

presentation relating to the Prevalence of Digital Media Use and its Health Consequences in Children 

Aged 2-5 years by Arvind Kumar Singh from India. Dr Sumeet Dixit also from India, presented their 

work on Utility of Acanthosis Nigricans and Skin Tags as a Screening Tool for Risk of Developing 

NCDs: A Cross Sectional Study at a Tertiary Care Health Facility in Lucknow. This was followed by 

Dr Dusanee Suwankhong from Thailand. Their presentation explored Breast Cancer Prevention: Health 

Literacy among Women Living in the Multicultural Community of Southern Thailand. The session was 
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completed by an alternative reflective perspective, that of a journalist Jason Gale from Australia, whose 

talk focused on Communicating Uncertainty: A Journalist’s Experience Reporting on Covid 19. 

 

Emerging studies in Global Public Health were the focus of the next session, Chaired by Paul 

Illingworth. Dr Hannah Litchfield from Canada gave a fascinating presentation on her research into the 

disproportionate impact from climate change on indigenous people, Embracing Indigenous Knowledge 

in Climate Justice: Lessons from the Māori Peoples. Also discussing climate change impact was Dr 

Thoraya, Abd El Fattah from the USA whose presentation explored Impacts of Climate Change on 

Egyptian Population and the Role of Public Health to Mitigate its Hazards. The next two presentations 

focused on nutrition. Namita Wadhwa from India paper was entitled RajPusht – an Approach to 

Implement Evidence-based Equity-focused Nutrition Interventions. The final paper of this session was 

delivered by Fajar Rachman, Adji from Indonesia, whose paper was entitled Risk Factors of Stunting 

in Toddlers Aged 6-59 Months in The Work Area of Public Health Centre Laonti, South Konawe 

Regency, Southeast Sulawesi Province. 

 

Dr Klaus Irrgang Chaired the fourth session entitled Covid-19 & Global Health Challenges. A 

variety of topic areas were covered. Dr Nguyen and Dr Bui from Vietnam covered Pregnancy Outcomes 

Affected by COVID-19, Large Obstetrics and Gynecology Cohort in Southern Vietnam. This was 

followed by Dr Huifang Zhang from China presentation, A Scopus -based Bibliometric Analysis of the 

Status of Covid-19 in Nursing. Gopal Sekhar from India highlighted the Impact of Covid-19 on the Life 

and Livelihood of Indigenous Community in the State of Kerala, India. Determinants for Covid-19 

Vaccine Hesitancy in the General Population: A Systematic Review of Reviews by Aysegul Humeyra 

Kafadar form the UK provided a valuable perspective. The final powerful and thought-provoking paper 

of this session, Challenging Systemic Racism for Health Equity: Mobilizing Solidarities for Change 

Through Covid-19 was delivered by Dr Ameil J Joseph of Canada. 

 

The final session, Chaired by Dr Thorya Abd El Fattah covered Health Issues & Practices in 

Developing Countries. Pranee Liamputtong from Vietnam gave an impassioned talk Embodying 

Transgender: Narratives of Trans Women in Online Forums. Ashish Mukherjee from India followed 

with a talk entitled Co-creating Sexual and Reproductive Health Interventions with Adolescents: The 

Experience from Rajasthan, India. Tita Miawati from Indonesia then presented a paper on Driver of 

Health Workers Engagement: The Role of Organization Culture and Servant Leadership in The 

Indonesian Private Hospital. The final presentation was from Dr Zaqia Rehman from England and 

covered an emerging area; Conceptualising the social and psychological factors to enhance screening 

and testing for prostate cancer among Black men in the UK. 

 

The conference concluded by Klaus Irrgang and Paul Illingworth, who both reflected on the 

excellent, thought-provoking papers and on the depth and breadth of the subjects presented. They 

together with Dr Prabhath Patabendi, thanked all the participants for their contributions and very active 

participation, both in the sessions and during breaks.  

 

Virtual Conference 29
th

 October 2022 

As with the in-person conference following on from the Keynote addresses, the first session 

explored Emerging Studies in Global Public Health which was chaired by Dr. Klaus Irrgang. There 

were a range of interesting and thought-provoking papers, which raised questions and discussion. 

Subject matter covered included Structural Equation Modelling for Identification and Evaluation of 
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Manifest Variables that are Influencing the Condition of Babies at Birth During the COVID-19 

Pandemic, by Professor Waego Hadi Nugroho from Indonesia. Geetiye Dejenu Kibret from Australia 

discussed Geographic Accessibility of Emergency Neonatal Care Services in Ethiopia, then Samsiah 

Awang from Malaysia talked about the Assessment of Primary Health Care in Malaysia: Quality 

Management Infrastructure, Innovation and Learning Components. And finally, in this session Aysha 

Perera from Sri Lanka presented about an observational study on the Efficacy of the Herbal Decoction 

Varanadi Kashaya in Managing Obesity of an Individual with Metabolic Disorders. 

 

Post lunch the next Session was Chaired by Paul Illingworth with the overarching title of Public 

Health & Pandemic. Yet again there was a good variety subjects and geographical split of the 

presenters. Shuyuan Zhand from America presented Forecast the Pandemic with Mobility and Vaccine 

Information which was followed by a talk on How Afghan Refugee women in Germany Navigate 

Reproductive Health and Overcome Challenges by Naseem Tayebi from Germany. We then heard from 

Ashish Shah and Aashish Khadka of Nepal, who presented a paper entitled Impact of Health Promotion 

Networks in Nepalese Villages. 

 

A vibrant talk was given by Sibusiso Nomatshila from South Africa Perceptions of School 

Management on the relationship between School Nutrition and Development of Non-communicable 

Dis-eases in a rural South African District: A Qualitative Study. The concluding talk was given by Ju 

Young-Min from South Korea on Maternity Health: Bypassing Phenomenon in North Moroccan 

Region-Case Study of Tangier City. 

 

As with the in-person conference Klaus Irrgang and Paul Illingworth reflected on the stimulating 

and thought-provoking topics covered and thanked everyone for the contribution and for Dr Prabhath 

Patabendi for organising and hosting the event. On behalf of the conference committee, I would like to 

thank the organisers, conference venue, presenters, and participants for their engaging participation. 

 

Paul Illingworth 

Co-Chairperson - 7th International Conference on Global Public Health 2022 Conference 

Head of the Leicester School of Allied Health Sciences 

De Montfort University 

Leicester, England 
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Ready for the next Pandemic!? 

 

Klaus Irrgang, DrPH (preventive care), MSPH 

Professor of Wellness, Burman University, Division of Science, Wellness Department,  

Canada  

 

 

Abstract, Keynote Address  

In all likelihood, there will be another pandemic! Most likely caused by a virus too. Readiness depends 

on a variety of factors that can be divided into four categories: worldwide, country level, local and 

personal. All are of utmost importance, but this presentation will emphasize the personal level of 

readiness. On the worldwide level stands the UN with the WHO. Surveillance of any potentially critical 
detection of threat is their responsibility, together with swift communication of vital information about 

specifics that can help initiate a global response. National disease monitoring institutions can also help 

here. On a national and local level, the readiness depends on the capacity and deployment of the health 
promotion and health care system in place. Readiness on a personal level involves all dimensions of 

wellness: physical (optimal nutrition, appropriate exercise, personal hygiene and physiotherapy), 

psychosocial, occupational and environmental. Vaccine hesitancy has been identified as a major threat 

to world health; it has played a major role in the current/past pandemic. Strategies to combat 
misinformation are needed in all four categories. Distrust in scientific investigation and information 

propagated by individuals and groups via social media is one of the main problems, while access to 

effective prevention and treatment is another. Reaching and maintaining a high level of wellness 
combined with an approach of caution on a personal level is the best prevention strategy, while home 

remedies, continued practice of health principles and know when to access the health care system is of 

vital importance when encountering the disease agent. 

 

Likelihood of another pandemic 

The first question is: will there be a next pandemic? We are not even through the current COVID 19 

pandemic! Who knows which curved balls this pandemic with multiple fast mutating strains is yet to 

throw at us? 

However, considering the fact of a world population bursting at its seams with around eight billion 

inhabitants, many of them are hardly able to find enough food to sustain themselves and their families. 

All are in contact with others, millions traveling internationally all over the world. To top it off, climate 

change is worsening many risks. Multiple newly emerging or reoccurring viruses are appearing, many of 

them crossing species barriers. This scenario may seem just the perfect starting point for another 

pandemic. Actually, the likelihood for a next pandemic is not so much a question of “if there will be 

another”, but rather “when will it be” (Marani et. al. 2021). Therefore, my topic: get ready for the next 

pandemic. 

It may be correctly noted that we already have pandemic levels of diseases of mental health and of 

non-communicable diseases. I see those more as endemic in the world population with a growing trend. I 

am talking of a new disease spreading rather quickly worldwide, as the COVID 19 pandemic did. 

 

KEYNOTE SPEECH  
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Levels of readiness: country of origin, international, country of arrival, personal 

Readiness occurs on several levels: A pandemic starts at the local level in the country of origin. This 

country needs to have good surveillance, transparency, and must be willing to share information even at 

high cost. Hiding information to avoid reproach and economic loss will make the situation much worse. 

The next level is the world level. This is where the WHO and some internationally operating “center 

for disease control” agencies step in. Fast and efficient work is expected, with best interest of the world 

population in mind, and independence from the funding sources. Also, guidance on best practise on 

treatment and coordination in finding solutions like vaccinations. Last a fair distribution of available 

treatments like vaccines (which did not work well last time around, so an area where the brains at the 

world level have to do some thinking yet). (Li et al. 2021) 

Then the potential pandemic will make “landfall” at the local level in the country of arrival. Again, 

good surveillance, transparency, willingness to share information and treatment options even at high cost, 

access to vaccine development and procurement, well-functioning health care system for the whole 

population (equity, accessibility, and quality) are essential.  

Last, there is the personal level, how the host will be prepared and will respond to a potential infection 

(host factors). Much has been published on the three first levels. Since multiple things can fail on these 

levels (or may be too slow to prevent an infection), it is important to maximize preventive measures on 

the personal level. This address will focus on this last level, how to optimize host factors to prevent or 

minimize the impact of infection. 

 

A wholistic approach 

None of my points following are new (see references), however I am attempting a wholistic (I like to 

spell it with a “w”, since it comes from “whole”) approach that summarizes what can be done on the 

personal level. 

First, it is essential to get the best information available. Unfortunately, there is plethora of 

misinformation circulating. His peers told my 13-year-old son he would not be able to have children 

because he was vaccinated.  A ridiculous assumption and impossible to prove now. As there are many 

reasons for vaccine hesitancy (declared threat to world health by WHO), most of them based on 

misinformation, so there are many false claims on how to prevent infection. The extend of misinformation 

is alarming! The point here is that the person must first sift through much of the misinformation to have 

a solid source of valid information.  

After getting the best information possible, it then levels the path to follow sound medical advice. In 

the case of COVID-19 that would be to avoid risky situations, practise good hygiene, wear personal 

protective devices, and get vaccinated. 

In this wholistic approach, I recommend optimizing all dimensions of health: physical, social, 

intellectual, emotional, spiritual, environmental, and occupational (Donnatelle et al. 2018). Many of these 

dimensions are covered by the acronym NEWSTARTTM (Weimar University, 2022), which I like because 

of its positive appeal as well as practicality and inexpensive application. NEWSTARTTM stands for 

Nutrition, Exercise, Water, Sunshine, Temperance, Air, Rest, and Trust (White, 1905). I will next go 

through the acronym NEWSTARTTM as it applies to personal readiness for a pandemic. 

 

Nutrition: 

Principles of good nutrition are adequacy, variety, balance and moderation. National nutrition 

guidelines are usually well thought through, for example the current Canadian one (Government of 
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Canada, 2022). It shows a plate that is divided into three groups of foods. The first covers half the plate 

and consists of vegetables and fruits. It shows good portions of these to be consumed raw. Steaming and 

baking would be preferred preparation methods of the cooked items, frying in much oil to be avoided. 

One quarter of the plate covers carbohydrate rich foods. It emphasises whole grain options of bread, rice, 

pasta etc. The third group (quarter plate) has the protein foods, with emphasis on plant sources like beans. 

A diet like this contains many sources of antioxidants. These have long been shown to help in prevention 

of coronary heart disease and Cancer. However, in a review article Bendich (1993) states: “clinical trials 

have found that antioxidant supplementation can significantly improve certain immune responses.” 

 Supplements is another topic under nutrition. I do not want to overemphasize it, because people see 

it as an easy way to “offset” their poor dietary habits. That will not work! Just because it is a vitamin or 

natural occurring substance, it does not mean it cannot have side effects. Lack of Vitamin D has been 

linked to severity and frequency of COVID-19. If sunshine cannot supply it, then supplementation is 

advisable. Other supplements to strengthen the immune system could be Vitamin C, zinc, NAC, 

Echinacea extract and many others. 

 

Exercise  

Exercise: which is planned physical activity. In our modern lifestyle, we do not get nearly enough of 

it. However, in some countries and situations we may get enough activity through our daily life. Physical 

activity like exercise stimulates immune system when done regularly and in moderation. In his review 

article, my former classmate David Nieman (2019) outlines the “compelling link between physical activity 

and the body's defense system”. Physical activity optimizes wellness. It also may create extra lung 

capacity, which could be crucial in the case of a respiratory infection. Diseases spread through expired 

air are more likely candidates for the next pandemic, so that extra lung capacity could come in handy. 

Our body is made for movement, and for optimal function of circulation, our brain, the skeletal system, 

maintaining optimal body composition, metabolism (e.g., glucose), endocrine system (e.g. stress 

hormones), etc. all depend on activity. 

 

Water 

Water as a beverage generally is the best choice (other beverages, even though they are mostly water, 

may contribute to over-nutrition and weight gain). Hydration is of utmost importance in fighting 

infections (Özkaya et al. 2021). Rarely do people drink too much water; usually they drink not enough 

for optimal health. For example, without sufficient water the urinary system will not be as efficient in 

eliminating waste, the GI tract may become constipated; the cardiovascular system could get 

overburdened because of higher viscosity of the blood; etc. Hydrotherapy is the lost science of fighting 

infections though application of water and other physical therapy methods (hydrotherapy was a state of 

art scientific approach to infection before antibiotics came on the scene). Hydrotherapy is effective, 

however time consuming and sometimes elaborate, the reason it has been largely replaced by other 

therapies. However, in settings where labour costs are not a big concern like at home, hydrotherapy may 

be the treatment of choice. Steam inhalation is still widely practised for respiratory congestion and ice 

packs against excessive swelling. I personally take contrast showers when showering (alternate hot and 

cold to stimulate the immune system). 

 

Sunshine 

Sunshine promotes a sense of wellness. Somehow, the full spectrum of sunlight helps us to relax. It 

has been shown to reduce hypertension. Of course, I am not encouraging baking in the sun and getting a 



Papers of the 7th International Conference on Global Public Health 2022 (ISBN 978-1-988652-58-0) 

 

4 
Ready for the next Pandemic!?- Klaus Irrgang, DrPH (preventive care), MSPH 

 

sunburn, which is damaging to the skin (faster aging and risk of skin cancer). UV light generally kills 

infectious agents. UV light produces vitamin D on the skin surface from cholesterol; the vitamin D is later 

absorbed, and vitamin D is an antioxidant important for immune function. Maglio et al. (2016) explore 

the potential beneficial factors of sunshine. 

 

Temperance 

Temperance is an old word; I wish I had a more modern one; however, I am not aware of one that 

has all the connotations of temperance. It means moderation of good things, avoidance of harmful 

substances and practices (e.g. tobacco). Yes, even things that are good for us can be harmful when taken 

to the extreme. The harm done by illegal and legal addictive substances is well documented (Rehm, 2006). 

Tobacco alone kills more persons than all diseases combined. Addiction is not necessary bound to a 

substance; gambling, gaming, pornography, social media addiction, and many more practices can be 

extremely destructive. Temperance includes balance; the right proportion of activities throughout the day, 

avoiding extremes, balancing mental, emotional, spiritual, physical, occupational and environmental 

dimensions of health, being grounded in reality but keeping a positive outlook on life. This concept of 

balance in my perception also includes humour, seeing the funny side of life. If we could just laugh about 

ourselves, all the funny things we do, we would not run out of things to laugh about.  

 

 Air 

Air is what we need to breeze; all human life depends on oxygen. However, not all air is created 

equal. Fresh air is best found in the outdoors. We know how good it feels to take a deep breath after a rain 

cleared all pollutants away, or the invigoration we experience from a fresh ocean breeze. Oxygen kills 

germs. One reason for flue season occurring in the fall and winter (in the northern hemisphere) is the fact 

that we spend more time indoors in close contact with other people. Environment is not something 

external to us (even though by definition that may be true), we are part of the environment. We have an 

inborn connection to other living creatures (and some non-living features of the environment), and for the 

sake of our mental health we do well to connect (Anderson, 2021). That is why pets are so common, and 

why therapy animals help.  

 

Rest 

Rest, the remedy for a sleep deprived generation! In fact, up to the beginning of the 20th century 

people used to sleep 10 hours on average, which dropped to 9 around 1910, to 8 around 1970 and now is 

around 7 hours. That is an average, many sleep much less than that. While individual sleep needs vary, 

most experts agree that for most people 7-8 hours a night should be the minimum. However, two thirds 

of college students sleep less than that, with 25% sleeping less than 6 hours. Symptoms of sleep 

deprivation in the order of occurrence are general fatigue, emotional irritability, cognitive impairment, 

physical impairment, and psychosis. Most everybody would agree from own experience that the immune 

system gets impaired with sleep deprivation. In a JAMA article, Prather (2016) shows a correlation 

between sleep deprivation and increase in infections, a sign that the immune system is compromised. Rest 

actually goes beyond restful sleep. Balance between activity and rest, breaks, a weekly day of rest, the art 

to relax and vacations are part of it. 

 

 

 



Papers of the 7th International Conference on Global Public Health 2022 (ISBN 978-1-988652-58-0) 

 

5 
Ready for the next Pandemic!?- Klaus Irrgang, DrPH (preventive care), MSPH 

 

Trust 

Trust in others is essential for the social dimension of health. People who distrust everybody are just 

not healthy. We are social beings whose social networks are built on mutual trust, which together with 

love and hope make the fabric of healthy societies. In moderation, trust in oneself is of value, too; self-

efficacy, the belief the person is able to do certain things, leads to better health practices. The majority of 

the world population also trusts in a higher power. I come from the Christian tradition of faith, for me 

trust in a loving God prevents me from worrying. From my Muslim, Hindu and Buddhist friends I hear 

this is the case for them too. For Atheists, Agnostics, Nihilists and Secularists this trust in some higher 

power maybe harder to accomplish. However, they usually trust that their worldview is correct, and most 

are able to achieve some spirituality in their lives. Trust promotes emotional and spiritual health.  

These rather inexpensive eight natural defense strategies can really give our bodies a new start in 

preparation for the next pandemic! It covers most dimensions of health. It falls short on the occupational 

and environmental dimensions. So let me quickly add them: to be ready we also should choose an 

occupation that is promoting health, challenging enough to prevent boredom, minimizing exposure to 

health detriments, and one that is enjoyable. Being aware of the impact of our environment on us and 

minimizing the negative impact (e.g. carbon footprint) we have on the environment is very important too.  

These NEW START principles not only prepare us for the next pandemic, but they also prevent 

chronic lifestyle diseases (CVD, cancer, diabetes, etc.) and mental diseases. 

How applicable is NEW START in a global public health setting? Of course, this has to be adapted 

to the local circumstances. Nutrition is a good example. Blueberries may be a good source of antioxidants, 

but availability and affordability are a very different issue. However, in my experience it is often possible 

to find inexpensive sources of antioxidants in local plants that may even be considered weeds (e.g., leafy 

greens are available in many places. In the Philippines Mangoes may not be affordable for many, but 

“Kangkung”, a leafy vegetable I found growing in local creeks and swamps. Other edible greens I found 

growing among grasses.).                                  

 

Therefore, to find sources of good nutrition may be a matter of health education. While a plant-based 

diet may reduce the burden on disease in first world nations where nutritional excess may be the main 

detriment to health, taking away animal food sources in an already impoverished diet may lead to 

nutritional deficiencies. However, the principle of good nutrition stays the same; it has to be adapted to 

the local situation.  
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As health professionals, people look to us not only for good advice, but also for good examples. 

Actions speak louder than words. We need to practice what we preach.  Practice the NEW START!  

 

In summary, I will outline the main take home 

lessons from this discourse:  

• Be not be surprised when next 

pandemic comes along 
• Personal readiness is crucial 

• Select your sources of information 

wisely 

• Follow sound medical advice 

• Consider all dimensions of health 

• Eat right, more plant based, eat foods 
in natural state 

• Be active, optimize body composition 

• Drink lots of water, use water as 

therapy 

• Get outdoors, enjoy nature, fresh air 

and sunshine 
• Get 7-8 hours of restful sleep, take 

breaks 

• Trust others, yourself, in higher power 

• Chose a job that promotes health 

• Chose the positive environmental 

influences on you and avoid the 
negative one, treat the environment 

with care 

• Eat right, more plant based, eat foods 

in natural state 

• Be active, optimize body composition 
• Drink lots of water, use water as 

therapy 

• Get outdoors, enjoy nature, fresh air 

and sunshine 

• Get 7-8 hours of restful sleep, take 
breaks 

• Trust others, yourself, in higher power 

• Chose a job that promotes health 
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Abstract 

Climate change is probably the most important global health challenge today. It’s greater than Covid-

19 and that has been a massive challenge. The impact of climate change is on everyone; young, old, rich, 
poor, urban and rural, high income through to lower income countries. No one is immune. The reason 

why it is, in my opinion, the most important global health challenge today – there is no vaccine for it and 

never will be. Climate change can be seen in many forms (deforestation, floods, fires, draught and rising 
temperatures). Increasingly human activity, especially in the last 50 years is acknowledged as the single 

cause. The impact of climate change is significant on humans, rural and urban communities, often in 

Low- and Middle-income countries (LMICs) who suffer draughts and failed crops, starvation and the 

growth in various diseases. However, a growing area of concern is the impact of climate change and 
natural disasters, including Covid-19 pandemic, on the mental health of Global populations. This paper 

offers a perspective on climate change and mental health and the growing burden on Low-Middle Income 

Countries in particular. A potential solution is also suggested. 

Keywords Climate Change, Global Mental Health, Sustainable, ARTS Framework 

 

Introduction  

It is well established; climate change adversely affects health outcomes (IPCC 2018). It is also 

acknowledged the health effects of climate change are not evenly distributed. Those countries contributing 

least to Climate Change suffering the most, a concept termed ‘climate injustice’ prevalent in the Covid-

19 pandemic (Mattar et al 2021). Vulnerable groups are those from Low- and Middle-Income Countries 

(LMICs), certain ethnic communities, immigrants, indigenous people, children, pregnant women, older 

adults, people with disabilities and those with pre-existing mental ill-health. This latter group have had 

little attention from policy makers and government, until recently. 

The magnitude of the global challenge resulting from mental ill-health, has been significant for many 

years (Murray & Lopez 1996 & WHO 2001) and has emphasised inequalities in the form of treatment 

gaps occurring in different countries. Although progress has been made, a report from the WHO 

demonstrated how much the Covid-19 pandemic interrupted development in most countries (WHO 

2020a). 

Most of the policies and proposals undertaken in this area has been on assessing and identifying 

mental illness and developing systems to treat. Following, most often, a Western medical model. While 

these are tried and tested approaches (at least in western higher income countries), history shows, despite 

WHO/UN and Governments agreeing plans and funding to bring about improvement, it rarely is that 

successful in LMICs. Over 80% of people in LMICs needing mental health care do not get effective 

treatment. Due partly to qualified mental health professionals’ shortages and social inequalities, but also 

the stigma accompanying mental illness (Mascayano et al, 2015).  

KEYNOTE SPEECH  
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There are emerging terms around what the resulting mental health problems from climate change are 

and potential solutions’ This paper explores a different focus, how, through integrated planning and 

delivery and the concepts of mitigation, adaption and resilience, LMICs, in particular, may be able to 

reduce the impact of Climate Change on societies mental health. 

Climate Change Impact 

Climate change (CC) is predicted to have even more damaging consequences on parts of the 

environment and human health. Desertification, (where fertile land becomes unfertile, through 

deforestation, drought, or inappropriate cultivation), rising sea levels, increased temperatures, ocean 

acidification, biodiversity, ozone depletion, freshwater deterioration, human health and agricultural 

efficiency, are areas acknowledged as being adversely impacted by climate change (WHO 2020b). 

Now widely accepted, climate change has increased as a result of human activity (WHO 2020b). 

Temperatures have been rising since the Industrial Revolution in the West but has increased greatly over 

the last 40 years Fig 1. 

 

 

 

Fig 1 Growth in Global Temperature1 

 

Since the 1970s, climate related risks escalated, with half of all such events occurring since 2003, 

impacting on almost 5 million people, (EM-DAT 2021). In 2021 alone, there were 432 catastrophic events 

recorded, the average annually between 2001-2020 was 357 (CRED 2022). 

The United Nations developed 17 interlinked Sustainable Development Goals designed to be a 

"blueprint to achieve a better and more sustainable future for all". One goal, specifically focuses on 

climate change: 

 

Goal 13: Take urgent action to combat climate change and its impacts.  

 (UN Sustainable Development Goals2) 

It has been estimated around 60,000 people globally die as a result of climate change (Ritchie & 

Roser 2014). Much has been written on climate changes impact on health, especially physical, but as 

Cianconi et al (2020) reported, publications relating to mental health are increasing, for example Charlson 

et al (2021) and Nicholas et al (2020). Harper et al (2022) saw the inclusion of mental health in the United 

 
1 https://earthobservatory.nasa.gov/world-of-change/global-temperatures 
2 https://sdgs.un.org/goals 



Papers of the 7th International Conference on Global Public Health 2022 (ISBN 978-1-988652-58-0) 

 

10 
Climate Change: Perspectives for Global Mental Health - Paul Illingworth 

Nations Intergovernmental Panel on Climate Change (IPCC) Assessment Report 6, as a significant 

advance. The report informs major policy and funding decisions including the annual UN climate change 

Conference of the Parties (COP). This is an annual meeting bringing governments together to hasten 

global efforts to address climate crisis. 

Whilst those with mental health issues are one group suffering climate injustice, they are not a 

homogenous group. Middleton et al (2020) reported, indigenous/first people were profoundly 

experiencing the impact on their mental health from climate change. The impact of Climate Change can 

occur before, during or after an extreme event. 

Climate change affects the social and environmental determinants of health. From a mental health 

perspective this includes anxiety, depression, grief, survivor guilt, post-traumatic stress disorder, 

substance abuse, and self-harm. More recently new terms have developed: 

• Eco-anxiety, (Cordial, Riding-Malon & Lips 2012) the result of someone being anxious 

resulting from perceived or actual major climate change. For example, those living in the 

affected area experiencing extreme anxiety relating to the next rains or lack of. 

• Climate Change anxiety (Clayton & Manning 2018).  

• Ecological grief (Cunsolo & Ellis 2018) and even 

• Solastalgia (Albrecht et al 2007) which is a grand label that simply means - depression 

or distress resulting from environmental change. 

Sadly, there are too many examples of this. But I want to mention 2 examples. In 2015 the Gorkha 

Nepal earthquake caused widespread devastation, across rural and urban settings. Almost 8.5 million 

people were affected, nearly half a million displaced and just under 2000 died. The WHO (WHO/UNHCR 

2012) estimated post events of this nature result in 20% of people experiencing post-traumatic stress. 

Kane et al (2018) researched mental health problems in the aftermath of the Nepal earthquake. Four 

months after the earthquakes they concluded around 33% of adults experienced depression and anger, 

20% were consuming unsafe levels of alcohol and 10% expressed suicidal ideas. 

Just in the last few months climate change played a significant part in the mid-June to August 

monsoon rainfall in Pakistan, with reports of 3 times the usual rainfall in August (Otto et al 2022). 

Resulting flooding impacted on over 33 million people, with 1.7 million homes destroyed, and almost 

1500 deaths (NDMA 2022).  

Before progressing, it is important to consider culture when seeking to find approaches to address 

Climate Changes impact on mental health. 

 

Culture  

Marsella (1988 p. 8-9), defined culture as: 

“Shared learned behaviour … transmitted from one generation to another for 

purposes of individuals and societal growth, adjustment, and adaptation: 
culture is represented externally as artefacts, roles, and institutions, and it is 

represented internally as values, beliefs, attitudes, epistemology, 

consciousness, and biological functioning”.  

This is important because cultural conceptualization of mental illness should, incorporate all such 

factors when dealing with mental health needs and stigma. Evidence suggests this has not been the case. 

This is highlighted by looking at how mental health problems present. Kleinman’s (1977 and 1986) 

research highlighted somatic complaints as a phrase relating to distress and representations of illness. 

Kleinman (1977) observed somatization of depressive symptoms in Chinese people, becoming the most 

familiar indicator of depression in China. The tendency towards physical symptoms was portrayed in 
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Chinese traditional literature, using physical metaphors as the norm (Parker, Gladstone, & Kuan Tsee, 

2001), subsequently physical, being perceived as more appropriate than psychological symptoms. A 

tendency reinforced by (Chan and Parker 2004 and Ryder et al 2008). Additionally, Parker Cheah & Roy 

(2001) compared Australian and Malaysian Chinese, concluding the latter tended to site physical, not 

psychological complaints. Other studies found somatization hinged on the method of undertaking 

research, with Chinese people more likely to somatise depressive symptoms during interviews (Sue, Zane, 

& Young, 2005). When looked at with symptom checklists, they recognized psychological and cognitive 

symptoms (Huang, Chung, Kroenke, Delucchi, & Spitzer, 2006). 

Other societies somatise mental illness. I described my own experience of caring for a male of South 

Asian origin, who used the term, ‘my heart is falling’ for being depressed (Illingworth 2021 p3). Indeed, 

terminology alien to a society the person is being cared within, has more potential for confusion, 

communication problems and potentially worsening stigma. Anyone living and working in another 

society and using terms relating to mental health from their own culture, can potentially trigger confusion 

and barriers to communication (Rabaia et al 2014). 

Hence, historical attempts to improve mental health care in LMICs, using Western models have not 

worked so well. It is also somewhat surprising that organisations such as the UN/WHO and Governments 

continue to try improving mental health care and reduce stigma in societies in LMICs, using a Western 

higher-income model. And while mental health is now integrated into the IPCC AR6 (previously 

mentioned) one must question whether that will produce the expected improvements? 

This paper does not attempt to explore the political and medical reasons why this might be the case, 

needless to say, the influence of pharmaceutical companies and powerful medical lobbying on 

Governments and the UN/WHO, is potentially significant. There is no doubt the medical model and 

pharmacological interventions have produced significant improvements in many aspects of mental health 

care. Nonetheless, neither fully embrace cultural aspects of mental illness. Perhaps more culturally 

sensitive approaches, such as the Friendship Bench (Chibanda et al 2015) and Community Theatre Design 

(Raghaven et al 2021) would work better. 

These and other non-Western/Medical models may be better integrated if the Mitigation, Adaption 

and Resilience concepts for addressing Climate Change are to be further developed.  

 

The ARTS Framework 

Mitigation, Adaption and Resilience (MAR) are essential core concepts for addressing Climate 

Change (Lawler et al 2013). Mitigation refers to slowing global warming and reducing greenhouse gas 

emissions. By signing the Paris Agreement nations committed to reduce greenhouse gas emissions by 

2030 and eventually reaching pre-industrial levels. Mitigation is not the focus of this paper. Adaption and 

Resilience are. 

Classically from a Climate Change perspective, Adaption relates to actions undertaken at individual, 

local, national and international levels with the distinct aim of reducing risk. These actions are aimed at 

current, and future potential climate impact, most often targeting infrastructures and systems. Whereas 

Resilience refers to efforts at adaptation, for example increase resilience by improving proactive strategies 

such as educating workers exposed to ambient heat stress to prevent heatstroke. 

My proposal would be to develop these further for mental health. To Adaptation and Resilience, 

which would in effect mainly remain unchanged, I would add Transformation and Sustainability (ARTS). 

Adaption would still involve individual, local, national and international approaches to mitigate risk. But 
would need to strengthen the local element to explicitly include communities/cultures, for without their 

involvement and agreement, any adaption would not succeed. The focus would be on prevention rather 
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than what most research in the area looks at, how can we identify, deal with or treat mental illness once a 

major event has happened. 

Resilience for mental health would be about building upon what works and not necessarily just 

traditional medical models. For example, Maughan et al (2016) study found people with a perceived risk 

of flooding, within five years adopted more prevented behaviours than those perceiving little threat. In 

mental health, work around accepting major climate events could happen (and not denying it) and how to 

resolve or modify behaviour or learn strategies or techniques to better deal with it, would be one approach. 

Transformation is how approaches can be integrated into communities, societies and cultures. Its 

about accepting a one size (approach) will not fit all and would need interagency/organisational as well 

as local communities and their culture(s) to agree and implement. Transformation can bring about 

unexpected and often remarkable results. A transformational approach has been shown to give, those 

involved, autonomy over specific activities and the authority to make decisions. This increases ownership 

in the community/culture and more likely to bring about the resilience being aimed for. 

Sustainability refers to enabling actions, leading to reducing inequality and stigma. Again, total 

acceptance and involvement by all would be core for it to succeed and the transformational approach 

would be key to this. Involving those with mental health problems in the transformational process would 

help destigmatise mental illness. 

Conclusion 

There is evidence the traditional approach of attempting to incorporate western models to improve 

mental health in LMICs has not worked fully. No simple solution exists, but LMICs do not have money 

to easily develop infrastructure to replicate western models. Levels of stigma towards those with mental 

illness can be high. Those presenting with mental health problems do not always present in ways that are 

familiar to affluent parts of the world. 

Developing and adopting the ARTS framework could be a way of helping nations, communities, and 

cultures, address how climate changes impact on people’s mental health could be changed. Is it therefore 

time organisations such as the UN/WHO and Governments, develop more locally based, less costly, more 

culturally sensitive and sustainable solutions and centralise these for any future developments.  
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Abstract 

Indigenous populations around the world are disproportionately impacted by climate change, as 

colonialism and forced assimilation have systematically marginalized these traditional communities. 

Despite possessing an intimate knowledge of ecological sustainability, neoliberalism and structural 

violence have unjustly increased the vulnerability of Indigenous communities to the negative socio-
environmental impacts of climate change. This discussion paper will briefly explore the disproportionate 

effects of climate change on Indigenous communities in diverse global contexts, narrowing in on the 

experiences of Māori peoples in New Zealand. Next, it will explore the 2021 Ngaa Rauru Kiitahi Climate 
Change Strategy, developed by Te Kaahui o Rauru in partnership with the Ministry for the Environment 

in New Zealand, and identify the key socio-environmental strengths embodied in this collaborative 

approach. Lastly, this paper will provide broad recommendations for policy and practice as it pertains 
to establishing meaningful and respectful relationships between Indigenous and Westernized communities 

in diverse global contexts.  

Keywords: Indigenous, Māori, Climate Justice, Climate Change, New Zealand, Aotearoa, Ngaa Rauru 

Kiitahi, Environmental Sustainability  

 
Introduction  

Our world is faced with an unprecedented number of wicked problems that unduly impact vulnerable 

communities, many of which centre around environmental degradation and climate justice (Broughton, 

2015; Perry, 2015; Riwuhu, 2021; Sun, 2016). Globally, Indigenous peoples are disproportionately 

impacted by the wicked problem of climate change, as generations of neoliberalism, colonialism, and 

forced assimilation have systematically marginalized Indigenous groups and unjustly increased their 

vulnerability to the negative socio-environmental impacts of climate change (Jones, 2014; Ruwihu, 2021; 

Te Kaahui o Rauru, 2021). Paradoxically, research demonstrates that the resilient knowledge systems and 

cultural practices of traditional Indigenous landowners that neoliberal and colonial practices have worked 

so hard to degrade may, in fact, be the key to efficient and sustainable ecological restoration (Johnson et. 

al. 2016; Ruwihu, 2021; Sun, 2016). In response, research institutions and policy makers have 

increasingly recognized the importance and validity of traditional forms of environmental stability, 

embedded in Indigenous ways of knowing, and begun co-creating community-based initiatives aimed at 

fighting climate injustice. While examples of co-creation have emerged globally, tremendous progress 

has been made in New Zealand in which Māori methodology is driving innovative approaches to climate 

change interventions in partnership with the federal Ministry for the Environment (Johnson, 2021; Jones, 

2014; King, 2008; Ruwihu, 2021; Te Kaahui o Rauru, 2021). Such collaborations, including Indigenous 

research paradigms, serve as a tremendous example for scientific practitioners and Indigenous community 

members looking to consolidate knowledge systems and develop respectful and effective approaches to 

environmental restoration.  

Methodology 

This critical discussion paper will briefly explore climate change as a wicked problem that unduly 

impacts marginalized populations, including Indigenous communities, worldwide. It will narrow in on 

experiences of climate change among the Māori population of New Zealand and the ways in which their 

body of traditional knowledge about the world are being threatened by contemporary environmental 

practices (Blackett, 2021; Broughton, 2015; Harcourt, 2022). Next, it will explore the 2021 Ngaa Rauru 

Kiitahi Climate Change Strategy, developed by Te Kaahui o Rauru in partnership with the Ministry for 



Papers of the 7th International Conference on Global Public Health 2022 (ISBN 978-1-988652-58-0) 

 

17 
Embracing Indigenous Knowledge in Climate Justice: Lessons from the Māori Peoples - Litchfield, Hannah 

the Environment in New Zealand, and identify the key strengths embodied in this collaborative approach 

(Te Kaahui o Rauru, 2021). Lastly, this paper will provide broad recommendations for policy and practice 

as it pertains to establishing meaningful and respectful relationships between Indigenous and Westernized 

communities globally.  

Using the four-pronged Indigenous research paradigm of ontology, epistemology, methodology, and 

axiology (Wilson, 2001), a brief literature search was conducted across three databases: JSTOR, PubMed, 

and Google Scholar. This paradigmatic approach was used with the intent of moving beyond the dominant 

Eurocentric perspectives of traditional academic research towards a more inclusive, holistic, and 

comprehensive Indigenous perspective (Wilson, 2001, p. 175). As such, no rigorous academic research 

model was used in the selection of literature for this discussion. All sources used in this critical discussion 

derive from peer-reviewed academic journals or publications produced by the Government of New 

Zealand.  

Setting the Stage – Climate Change as a Wicked Problem Disproportionately Impacting Indigenous 

Peoples  

 To put it simply, a “wicked” problem is any problem that has no singular, obvious, or easy 

solution (Rittel, 1973). Many complex social, economical, psychological, and political layers compound 

to create a wicked problem, and, as such, people may have different ideas on how best to tackle them, 

depending on their individual backgrounds or points of view. Climate change has been referred to as a 

“wicked problem” by many global scholars, as it occurs at the interface of human and environment, in 

which complex interrelated factors compound to produce a plethora of convoluted problems (Rittel, 

1973). The concept of a wicked problem was first proposed by Rittel and Webber in their 1973 paper, 

Dilemmas in a General Theory of Planning. Rittel and Weber outline ten characteristics of a wicked 

problem, including no definitive formulation, no end to the causal chains, no immediate tests for a 

solution, and no ‘exhaustively describable’ set of solutions. Moreover, each wicked problem is unique 

and points to the existence of another – each a symptom of another in an ever-tangling web of confounding 

challenges (Rittel, 1973, pp. 161-166). In short, wicked problems are complicated to define, intimidating 

to approach, impossible to ‘solve,’ yet imperative to address. Based on these ten characteristics, climate 

change is undoubtedly wicked in nature. In short, when it comes to climate action, there is no universally 

agreed upon course of action and each action comes with a set of potential immediate and long-term 

consequences. One thing that most individuals, regardless of background, can agree upon is that climate 

action will require significant intersectoral stakeholder collaboration from individuals and institutions 

around the world. 

Although climate change affects all human beings regardless of privilege, marginalized groups are 

disproportionately vulnerable to its impact due to their social, economic, and geographic circumstances 

(Billiot, 2019; Moran, 2010). Due to their close ties with natural environments, Indigenous communities 

are one such marginalized group that shoulder a disproportionate burden of climate change in diverse 

global contexts. As stated by Billot et al., “environmental change affects Indigenous peoples’ livelihood 

strategies, local knowledge, and their physical and mental health both directly and indirectly,” and can 

manifest as food insecurity, forced displacement, poverty, and compounding socioeconomic disadvantage 

(Billiot, 2019, p. 296). Despite systematic attempts at forced assimilation, Indigenous communities 

around the world continue to embody ethical principles and values founded in relationships with nature 

that inform successful ecological sustainability practices (Billiot, 2019). Unfortunately, due to the 

systematic disenfranchisement and discriminatory practices towards Indigenous peoples, their voices are 

largely dismissed in conversations around environmental policy and practice. Overall, this discussion 

points to two important concepts. Firstly, climate change is a wicked disease for which there is no 

prescribed cure. No ‘one’ solution or way of knowing is capable of solving this complex web of 

challenges, as it requires the intersectoral collaboration of multiple global stakeholders with valuable 
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expertise and knowledge systems. Secondly, when it comes to climate change, Indigenous communities 

are at a disproportionate disadvantage, due to their intimate biopsychosocial spiritual relationships with 

the land and marginalized status. In order to systematically uplift Indigenous communities, we must lean-

in to their intimate knowledge and relationships with the land and build a better system of ‘knowing.’ 

 

Narrowing In – The Impacts of Climate Change on the Māori Peoples of New Zealand  

 In the nation of New Zealand, the Indigenous Māori peoples are among the first to be devastated 

by the affects of climate change. The 2019 National Climate Change Risk Assessment reports the 

projected risks of biopsychosocial environmental wellbeing through degradation of lands, water, forests, 

biodiversity, healing places, cultural assets, environmental places of learning, drinking water, and 

businesses. Moreover, these changes threaten to further marginalize Māori peoples through exacerbated 

inequities and leave socioeconomically disadvantaged individuals without a means for sustainability (Te 

Kaahui o Rauru, 2021, p. 21). The Ngaa Rauru Kiitahi Climate Change Strategy notes that previously, 

communities lived in harmony with and within the environment, however, since the appearance of 

colonial settlers, Indigenous communities have moved further and further away from balance, 

acknowledging that, “these challenges will compound and intensify, affecting the way we live as whanau, 

hapuu, and iwi” (Te Kaahui o Rauru, 2021, p. 20). As detailed in Our atmosphere and climate 2020, 

climate change is impacting Māori communities across spiritual, physical, intellectual, and social 

dimensions, degrading the collective wellbeing and identity of Māori peoples (Ministry for the 

Environment, 2020). Cultural heritage sites, such as marae (meeting places) and urupā (burial grounds), 

are situated in coastal low-lying areas that are continuously threatened by rising sea levels and increased 

severity of storms (Ministry for the Environment, 2020). Additionally, spiritually treasured species, such 

as tuna, kōura (crayfish) and kākahi (mussels), are facing extinction thanks to warming sea temperatures 

and environmental pollutants driving Māori peoples away from their traditional and sustainable cultural 

practices. (Ministry for the Environment, 2020). Moreover, climate change is shifting environmental 

indicators that Māori have relied on for generations of subsistence farming (Ministry for the Environment, 

2020). Without the ability to rely on cyclical patterns in the environment, Indigenous communities that 

rely on farming and fishing as a source of income are at risk of losing their livelihoods. More broadly, 

Indigenous mātauranga, or Māori knowledge in its broadest sense, may be inadvertently threatened by 

the forces of climate change. From the loss of physical structures and resources to the devastating impacts 

on the biopsychosocial spiritual well-being of the peoples, the Māori identity itself is being threatened by 

climate change.  

 

Innovative Action – The Ngaa Rauru Kiitahi Climate Change Strategy  

 In 2020, the Whanganui District Council of New Zealand forged an innovative participatory 

action approach to climate justice, harmonizing evidence-based approaches to environmental practice 

from both traditional Māori and New Zealand European researchers (Whanganui District Council, 2020). 

As stated by the Ministry for the Environment, “there is a need to ensure our environmental monitoring 

and reporting system is fit for purpose, recognises all knowledge systems, and allows us to understand 

the impact of our interventions” (Ministry for the Environment, 2022b, p. 2). By working with key local 

stakeholders, the council drafted a comprehensive climate change strategy that, “recognizes both Māori 

and New Zealand European worldviews,” taking into account the fiscal realities of planning, 

development, implementation, monitoring and evaluation, and reporting structures (Whanganui District 

Council, 2020). As stated by Group Manager, Stephanie Macdonald-Rose, tackling climate change in the 

Whanganui District requires a substantial coordinated effort in which all perspectives are acknowledged 
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and respected. In developing this strategy, extensive workshops were held with representatives from Te 

Runanga o Tupoho, Te Runanga o Tamaupoko, Ngaa Rauru Kiitahi, Ngā Tāngata Tiaki, Horizons 

Regional Council and the council’s Youth Committee in addition to representatives from the local 

agricultural sector (Whanganui District Council, 2020). Moreover, Macdonald-Rose states that in addition 

to creating an adaptation and mitigation plan, this strategy aims to set up a framework for future 

collaboration, “between local people, neighbouring councils and central government,” in a true 

participatory-action approach to climate justice (Whanganui District Council, 2020). Overall, the initial 

approach to this climate change strategy takes into account the needs of local community members from 

the outset of the initiative itself and, “guide us back to a process of cultural reclamation and (re) alignment 

with ourselves and the environment” (Te Kaahui o Rauru, 2021, p. 3). The Māori worldview (te ao Māori), 

Matariki (the alignment of stars, linked to the wellbeing of the people), and the concept of Mauri 

(describing the health, vitality, and connectedness of living systems), have not only been acknowledged 

in this strategic plan, but championed and cherished in the language of the strategy itself. As stated in the 

2022 Environment Aotearoa Report, the idea of the environment as an organic, living entity, has been 

difficult to include in past strategic planning and reporting structures, yet the Māori concept of mauri has 

been used by many scientists over the years to describe the state and sustainability of a particular 

environment (Ministry for the Environment, 2022a, p. 13). Moreover, the development of this strategic 

plan and its respective objectives are an excellent example of how foundational Māori principles and 

Westernized science      “can work together to      inform local environmental health,” in a harmonized and 

truly respectful fashion (Ministry for the Environment, 2022a, p. 13).  

 Founded in the wisdom of the Māori peoples, The Ngaa Rauru Kiitahi Climate Change Strategy 

fosters an approach in which data and traditional wisdom harmonize to inform decision making. Through 

the metaphor of a sacred tree, the Te Kawa Ora framework illustrates the philosophical approach to 

restoring balance from branch to trunk to root. Moreover, the holistic principles of the Māori culture, 

including balance, whakapapa, relativity, interconnectedness, and collectivism, are cherished drivers of 

environmental practice, as set out in the strategy, with the overarching goal of reinforcing, “the principles 

and practices of equilibrium with the environment” (Te Kaahui o Rauru, 2021, p. 6). This strategy 

highlights ten key requirements to achieving the goals as set out in this document: secure food sources, 

consider moving communities and cultural sites, restore, regenerate, and protect biodiversity, plan for 

alternative crops and land restoration, negotiate new energy sources, plan for infrastructure weakness, 

plan for potential salination of drinking water and other freshwater sources, renegotiate land use, map 

underground water systems, and envision how to bring all iwi, or “peoples,” on this journey to 

environmental wellness (Te Kaahui o Rauru, 2021, p. 7). The climate actions promoted in this strategy 

are by no means revolutionary but are founded in a genuine collaboration between the Indigenous Ngaa 

Rauru Kiitachi view of traditional practice and scientific literature. The difference herein lies in the 

reciprocal relationship between the Māori peoples and Westernized community members. By actively 

developing an evidence-based approach rooted in the expertise, wisdom, and belief-systems of the local 

peoples, community leaders in Aotearoa, New Zealand have effectively acted against the colonial stigma 

of their Eurocentric past and embraced Indigenization of the policy arena. By charting a path to climate 

action in this collaborative fashion, New Zealand is leading the way.  

 

Recommendations for Policy and Practice – Micro, Meso, and Macro Indigenization 

 In order to advance sustainability science founded in collaborative efforts between Indigenous 

communities and Westernized approaches to research and practice, systemic change needs to take place. 

Indigenizing historically oppressive socioeconomic spaces is a daunting task, however, we can learn from 

successful models, frameworks, and innovations in order to create a set of broadly applicable 
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recommendations. The following paragraphs detail ways in which individuals and communities can shift 

policy and practice in favour of Indigenization, from micro, to meso, and finally, larger macro spaces.   

 On a micro community level, indigenization of communal spaces can be nurtured through the 

development of cultural safety training. The concept of cultural safety was first developed by Māori nurse, 

Irihapeti Ramsden, who noticed that the healthcare system in Aotearoa failed to meet the unique and 

culturally specific needs of Indigenous community members (Churchill, 2017).  From here, Ramsden 

championed the concept of cultural safety in healthcare spaces, taking practitioners into a new era of care 

delivery. Beyond simply acknowledging and understanding the cultural differences of Indigenous 

peoples, cultural safety acknowledges the power differentials inherent in healthcare service delivery 

models and requires sincere self-reflection about one’s own attitudes, beliefs, and values in the processes 

of care (Churchill, 2017).  This framework, however, can be applied beyond the walls of healthcare spaces 

and into wider community contexts. In New Zealand, schools have begun adopting culturally safe 

practices for Māori students in elementary classrooms encouraging students to create meaningful 

reciprocal relationships in a caring classroom setting (Macfarlane, 2007). By acknowledging the 

tremendous harm of colonialism on Indigenous communities in schools, workplaces, and other public 

contexts, we may bridge the divide between “us and them” in community contexts and embrace new ways 

of understanding, knowing, and connecting to one another. 

On the meso level, academic institutions and research spaces are in need of a progressive overhaul. 

An article written by Canadian authors Gaudry and Lorenz titled, Indigenization as inclusion, 

reconciliation, and decolonization: navigating the different visions for indigenizing the Canadian 

Academy, touches on the ways in which academic institutions have, and have not, “indigenized” along a 

three-part spectrum (Gaudry, 2018). They found that the majority of universities are “stuck” in part one, 

Indigenous inclusion, and have not yet moved into reconciliation indigenization or decolonial 

indigenization. Furthermore, they state that, “indigenization is conceived of primarily, a matter of 

inclusion and access, and by merely including more Indigenous peoples, it is believed that universities 

can indigenize without substantial structural change” (Gaudry, 2018, p. 219). This suggests that our 

institutions have a predominantly colonial framework by which we evaluate academic inclusion and see 

Indigenous peoples as needing to fit the “mould” that has systematically contributed to their social 

exclusion for generations. Gaudry says it well in stating, “the problem with an Indigenous inclusion policy 

is that in its most basic form, it is a program that requires Indigenous peoples, not the academy, to bear 

the responsibility for change” (Gaudry, 2018, p. 220). Overall, in order to drive indigenization in academic 

institutions, outdated approaches to power and privilege need to be deconstructed in favour of radical 

inclusion (Reid, 2019). Moreover, institutional leaders must foster meaningful partnerships with 

Indigenous communities and scholars, favouring Indigenous-led work in a truly participatory-action style 

of research. Most importantly, academic leaders need to look beyond partnerships with Indigenous 

communities as “research projects,” as a key objective, but rather look to developing transformative 

bilateral relationships that foster knowledge sharing, knowledge co-production, and equity. Simply 

subjugating Indigenous peoples for the purpose of Western-driven research projects mimics colonial 

mistreatment and can be a tremendously triggering process for Indigenous community members. 

Researchers must foster trust and respect by championing the principles of cultural safety in their work 

by, “effectively responding to attitudinal and institutional racism” (Wyatt, 2016). New Zealand has 

championed the inclusion of ethical frameworks in research, promoting value-based engagement as 

opposed to rule-based practice in order to promote consistency with Indigenous communities and their 

culturally unique values (Hudson, 2009). Moreover, as stated in The Treaty of Waitangi and Research 

Ethics in Aotearoa, “to ignore the reality of inter-cultural difference is to live with outdated notions of 

scientific investigation” (Hudson, 2009, p. 62). In short, ethical relationships with Indigenous 

communities in research contexts need to be structured with respect for Indigenous knowledge, affirming 
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Indigenous control the involvement of their peoples in research projects, overarching equity, and 

reciprocity (Hudson, 2009).  

Beyond the inclusion of Indigenous bodies in academic spaces is the assurance of Indigenous voices 

in the works of scientific literature. Scholar Katherine Kornei touches on something tremendously 

uncomfortable to researchers in academic spaces – the idea of “legitimate literature” and sources of 

knowledge appearing in formats outside of recordings or written text (Kornei, 2021). Unfortunately, this, 

like so many other concerns, links back to a legacy of colonialism. Academia has long been dominated 

by exclusively white bodies. Now that our world is shifting to include the voices, experiences, and 

reflections of individuals outside of the white colonial ideal, there needs to be a similar shift in our ways 

of knowing and sharing information (Reid, 2019). By limiting the sharing of knowledge to practices of 

digital recording and writing, we systematically eliminate tremendous volumes of work and lose valuable 

pieces of knowledge in existence. As noted by Lorisia MacLeod, learning services librarian at the Alberta 

Library in Edmonton, it is tremendously difficult to properly acknowledge and cite the unrecorded oral 

teachings of Indigenous communities in their research (Kornei, 2021). In 2018, she began developing 

citation templates for oral teachings in order to go beyond the “personal communication” citation as a de 

facto “oral source” (Kornei, 2021). This is incredibly important to include in Westernized research spaces, 

especially in the environmental sciences, as sharing Indigenous ways of knowing through “legitimate” 

scientific databases is, “a way of leveling the playing ground to bring more awareness to Indigenous 

science” and increase the overall legitimacy of Indigenous voices in our society (Kornei, 2021; Reid 

2019). By shifting our collective focus away from what “has been” and towards what “could be” with 

respect to the intake and dissemination of knowledge, we can begin to see the limits in our current 

approach to scientific ways of knowing and embrace climate justice through a new lens. 

On the macro level, indigenization, reconciliation, and decolonization needs to be enshrined in all 

forms of policy and practice. Beyond representation and superficial “inclusion,” Indigenous folks need to 

be heard, valued, and honoured without fear of repercussion, dismissal, or oppression. In New Zealand, 

the Treaty of Waitangi Act and its consequent re-affirmations in 1975 and 1988 have enshrined the equity 

of the Māori peoples in official federal legislation. Its commitment towards equitable treatment of both 

European New Zealand and traditional Māori approaches to policy and practice are an example for other 

Westernized nations seeking restorative justice, reconciliation, and the decolonization of policy spaces. 

By acknowledging the historical and present grievances of the Māori peoples, policy design and service 

delivery systems in New Zealand have accounted for both universal and targeted approaches to supporting 

their diverse population base. Moreover, an ongoing interest in Māori self-determination, meaningful 

involvement in national policy development, tackling the socioeconomic disparities between Māori and 

non-Māori New Zealanders, and a sincere recognition of the position of Māori peoples as the traditional 

owners of the land has allowed for European New Zealand and Māori leaders to collaborate in a truly 

equitable fashion. In short, this is an excellent example for other countries – developed and developing 

alike – in improving the socioeconomic wellbeing of their Indigenous communities and marginalized 

groups. 

The literature used in this discussion is limited to the literature sources available through the 

Government of New Zealand electronic database, JSTOR, PubMed, and Google Scholar. This paper 

serves as a “jumping off” point for future research, as it highlights a tremendous opportunity for further 

academic study in partnership with Indigenous scholars, community leaders, and environmental stewards 

across the globe.  
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Conclusion 

 Our planet is rapidly succumbing to the detrimental effects of climate change and this wicked 

problem will only intensify over time. Our global community needs to expand our collective 

understandings of sustainable environmental practice in order to reverse the current trend. This examined 

climate change as a wicked problem disproportionately impacting Indigenous communities on a global 

scale, narrowing in on the negative experiences of climate change among the Māori population of New 

Zealand. Next, this paper examined the 2021 Ngaa Rauru Kiitahi Climate Change Strategy, developed by 

Te Kaahui o Rauru in partnership with the Ministry for the Environment in Aotearoa, New Zealand, 

identifying some of the key strengths to this collaborative approach. Lastly, this paper provided broad 

recommendations for policy and practice as it pertains to establishing meaningful, respectful, and 

decolonized relationships between Indigenous and Westernized communities around the world. In short, 

by leveraging the Māori principles of, “working together, acknowledging the past and incorporating 

innovative and revolutionary ways of thinking,” our global communities may embrace a future, “with a 

greater understanding of how to accept the wero (challenge) that is climate change” (Ministry for the 

Environment, 2020, p.6). This vision may be achieved by implementing community-level cultural safety 

training, promoting the indigenization of academic spaces and inclusion of Indigenous-driven research 

and policy, and incentivizing and operationalizing collaborative sustainability science initiatives on a 

macro scale.  
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Mitigate its Hazards. 
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Introduction:  

Climate change (CC) refers to long term shifts in temperature and whether pattern. CC is a decisive 

issue in our era. CC has direct, indirect and ecosystem- mediated health impacts leading to many lives 

threating impacts. A variety of factors, both natural and human, can influence the earth’s climate system 

to make adverse changes but the human causes are the main factor. 

“Corruption has appeared throughout the land and sea by [reason of] what the hands of people have 

earned so He [i.e., Allah] may let them taste part of [the consequence of] what they have done that perhaps 

they will return [to righteousness]” {(The Qur’an, 30:41). 

If all countries do not address the danger of climate change, everyone will be affected. Adaptation 

with such changes will be more difficult and costly in the future if radical changes are not taken soon. All 

countries should bear responsibility as they bear the burdens, as without that collective responsibility 

which Egypt assumes, as the Egyptian citizen will be affected with the impact of the various development 

paths.  

All countries implemented projects. Egypt Places the file of Adaptation on the Priorities of Climate 

Change. Its efforts began with the 2016 Paris Summit.  

Environmental health comprises those aspects of human health, that are determined by physical, 

chemical, biological, social and psychosocial factors in the environment and quality of life as well; yet an 

effective public health response to climate change is essential to prevent injuries and illnesses, enhancing 

public health preparedness, and reducing risk. Public health professionals are the key keeper for 

community needs and health promotion activities to achieve better quality of life. 

 

Accordingly, this presentation aimed to determine Egypt's Vision in the Climate Issue and the 

achieved movements related to this issue as well as clarification of public health role in adaptation and in 

enhancing the community to bear more responsibility. 

Methods:  

A survey study was conducted for reviewing and collecting data through:  

1. Participation for many scientific discussions; conferences and meetings with the related 

scientists and specialists in agriculture, health, social aspects, irrigation, climatology and many 

agencies some time in ministerial participation, about the climatic changes problem. 

2. Following up talks and Presidential declarations about the magnitude of the problem and local 

and baths for solution. 

3. Collecting data from published global and national scientific research & reports. 

4. Discussing the problem with some non-governmental organization bodies. 

5. The settings were direct or indirect, using E- learning tools, face to face approach- focus group 

discussions, reviewing the scientific sources. 

6. Qualitative and quantitative research and analysis of the data were the used methods. 

7. Demonstration by figures and comparison of the activities were used to justify and evaluate the 

selected methodological sources. 

 

Results and discussion: 
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WHO, (2006) estimated 24% of the disease burden (healthy life lost) and 23% of all deaths 

(premature mortality) were attributed to environmental factors. Figure 1 demonstrated the CC impact on 

health and life especially on the vulnerable groups. If radical changes are not taken soon; adaptation with 

such changes will be more difficult and costly. 

 Egypt's Challenges as Regards the Climate Issue 

- The international climate report issued in October 2018 - and that discussed at the climate summit 

that brings together world leaders with technical experts in Poland in December 2018 - concluded that the 

world has a short deadline of no more than 12 years in order to reduce its carbon emissions by specific 

rates so that the temperature of the universe do not rise more than 1.5 degrees. 

- An increase in the temperature of the universe exceeding 1.5 degrees will lead to severe damage to 

our planet, represented in increased droughts and floods, sinking of vast areas of the coasts of many 

countries, an increase in the phenomenon of hunger and a decrease in agricultural production. 

- The report also concluded that Egypt will be one of the affected countries, as it faces many risks in 

three main areas. 

First: Increasing the severity of drought, especially that 86 percent of Egypt’s lands fall within the 

driest areas worldwide, which means an increase in the dangers of desertification, drought and lack of 

water resources to the extent of water poverty, thus affecting the productivity of the agricultural land, as 

the rise in global temperature more than 1.5 degrees will prevent the germination of basic crops, primarily 

wheat. 

Second: The rise of the Mediterranean Sea due to the melting of the ice of the two poles, thus 

threatening to drown vast inhabited areas of the northern coast, including five governorates. Egypt will 

be more vulnerable to the spread of supererogatory diseases such as malaria, lymph nodes, dengue fever 

and Rift Valley fever. Although Egypt’s contribution to global warming is limited as the volume of its 

carbon emissions is little, Egypt is more affected by the phenomena of climate change than others.  

Third: According to the Egyptian Minister of Irrigation, the contribution of the international 

community in assisting Egypt carry out its responsibilities in facing the effects of climate change is very 

limited; not exceeding 31 and a half million dollars. This is represented in reducing coastal floods that 

threaten to drown 70 kilometers of Egypt’s northern coast or stopping the encroachment of the salt water 

under the lands of the northern delta, thus threatening its fertility and agricultural productivity. 

All Egyptian state-implemented projects, such as roads, energy, renewable energy, solid waste and 

sewage, are national projects closely related to adaptation and dealing with climate change. The 

importance of the role that Egypt plays as regards the international movements related to climate issues 

began with the 2015 Paris Summit. 

Egypt’s Contributions in the Climate-related Conferences was through: 

- Places the File of Adaptation on the Priorities of Climate Change on (2019) UN Climate Action  

          Summit”.  

- Egypt's responsibilities in the issue of climate change are compounded by its important role in 

supporting Africa in the areas of energy and water that are related to climate change. 

- Egypt, participated in Biological Diversity Conference, and Adaptation Research Alliance. 

- Egypt Heads a High-Level Meeting for the Climate Change Coalition in partnership with Britain.  

- Egyptian Initiatives for Protecting the most Vulnerable from Natural Disasters          

- Egypt's Pivotal Role in facing the Effect of Climate Change and Unifying the African Front 

October 2, 2021. 

- The Egyptian Participation in “COP26” Conference for Climate Change in Glasgow. 

- Egypt hosted the United Nations' COP 27 (2022) climate conference on behalf of Africa.  
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- SDGs no. 13 and Egyptian National climate changes strategy vision (no. 5) 2050 were launched 

to adapt and mitigate CC negative impacts.  

- Promotion of scientific research, technology transfer and raising awareness to combat CC. 

 

Some Egyptian Initiatives to adopt CC: 

A. Decent Life Initiative 

Decent Life Initiative, launched by President Abdel Fattah El-Sisi on January 2, 2019, aims to provide 

a decent life for the most vulnerable groups nationwide over 2019. It further contributes to enhancing the 

quality of daily public services provided to citizens, with an eye to inhabitants of rural areas. 

The initiative also provides health care, medical services, surgeries and prosthetic devices to these 

groups. Moreover, it aims to develop Egypt’s poorest villages, according to the poverty map, provides 

job opportunities and supports orphan girls to get married (Figures 1&2) May 2022. 

    B- Egypt’s Plan to Reduce Emissions in COP26 Summit 

Although its quota of carbon dioxide emissions does not exceed 0.68% of global production, Egypt’s 

permanent responsibility and full awareness of climate change dangers adopts an ambitious plan to reduce 

its emissions within the framework of the international ambitious plan to reduce emissions gradually to 

“zeroing”. Egypt wants to become a leader in green hydrogen — here’s how the gov’t and private players 

plan to make it happen (figures 4 and 5). 

     C. Egypt’s Plan to line the canals: (figure 4) 

This plan with Decent Life Initiative aiming to save 5 milliards cubic meter water from loss. 

     D. Health initiatives: in schools and health services to prevent and control of any CC health 

problems.  

 An effective public health response to CC is essential to work hand in hand with Egyptian 

government. Science based decision making, informed by public health ethics, will help manage 

uncertainty and optimize health, environmental, and economic outcomes. Public health professionals 

work to understand and educate the public on the health consequences of CC; help communities to prepare 

for climatic events and coordinate detection.  

Conclusion: 

- Because the global climate is a connected system climate change impacts are felt everywhere. 

- If a country does not address the danger of climate change, everyone will be affected. 

- Managing climate change difficulties arise from two, related reasons: climate change management 

is viewed as expensive, and it poses what we call a collective action problem. 

- The only thing to do is to reduce the amount of atmospheric carbon. 

- Science based decision making, informed by public health ethics, will help manage uncertainty and 

optimize health, environmental, and economic outcomes.  

- Public health professionals should work to understand and educate the public on the health 

consequences of CC; help communities to prepare for climatic events and coordinate detection.  

- Public health practitioners are to be well placed to bring about charge in engaging stakeholders 

positively in a system. 

- Wide journey that exploits the robust evidence on the health co-benefits of making sustainable 

development a crucial principle of public health research and action. 

- Egyptian efforts to adapt CC are promising. However, we can do more. 



Papers of the 7th International Conference on Global Public Health 2022 (ISBN 978-1-988652-58-0) 

 

29 
Impacts of Climate Change on Egyptian Population and the Role of Public Health to Mitigate its Hazards -  
 Thoraya, Abd El Fattah 

References: 

The Qur’an, 30:41 (1997). Translation of the meaning of Qur’an. Translated by Saheeh   

       International –Riyadh .964P, ISBN: 9960-792-63-3 

A Salma: (18 September 2021) published report on "Decent life": The Largest Egyptian Project in the 

Modern Era.An Unprecedented Initiative to Develop the Egyptian Countryside 

http://www.Presedency.eg. 

H Frumkin: (2008). Climate Change the public health response. https://www.ncbi.nim.gov. 

M Nadia: (2022). Impact of climatic changes on child health. Personal communication 

        http://www.ncbi.nim.gov. 

WHO (2006): "Preventing disease through healthy environments - Towards an estimate of the 

environmental burden of disease", World Health Organization. Access: 

www.who.int/quantifying_ehimpacts/publications/preventingdisease.pdf. 

Egypt co2 emissions :( 2020).http://knoema.com 

David P, Sonia R, and Paul C: (2013) Health, sustainability and climate changes. Oxford Handbook of 

public health, Oxford university press, 548-55. 

Intergovernmental Panel on Climate Change (IPCC) (2007): "New Assessment Methods and the 

Characterization of Future Conditions", Fourth Assessment Report, Chapter draft IPCC. 

Intergovernmental Panel on Climate Change (IPCC) (1991): "The seven steps of the assessment of the 

vulnerability of coastal areas to sea level rise – a common methodology" Intergovernmental Panel 

on Climate Change, Response Strategies Working Group. Advisory Group on Assessing 

Vulnerability to Sea Level Rise and Coastal Zone Management, September 1991, Revision no.1. 

Salma Adham (2021): published report on "Decent life": The Largest Egyptian Project in the Modern Era. 

An Unprecedented Initiative to Develop the Egyptian Countryside. http://eng.majall.com. 

H Frumkin (2008): Climate Change the public health response. https://www.ncbi.nim.gov. 

Nadia M: (2022). Impact of climatic changes on child health. http://www.ncbi.nim.gov 

Online Document: WHO (2018): How air pollution is destroying our health. http://who.int. 

Griffiths, Rao M, Adshead F, Thorbe A: (2009). The health practitioners’ guide to climate     

        change. Earthscan, London.  

Access: www.dcp2.org/pubs/GBD.  https://www.epa.gov/benmap/how-benmap-ce-estimates-   health-     

and-economic-effects-air-pollution 

Marcalee Alexander, Andrew Toyin O.; Nicole R; Cecilia S& Cecilia S.(2022): Climate Change and 

Human Health: Threats, Disparities, and Necessary Actions. 

https://virtual.keystonesymposia.org/ks/.;April 22, 2022 FIRST: (27 August 2014, Geneva, 

Switzerland) 

 

 

 

 

 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank


Papers of the 7th International Conference on Global Public Health 2022 (ISBN 978-1-988652-58-0) 

 

30 
Impacts of Climate Change on Egyptian Population and the Role of Public Health to Mitigate its Hazards -  
 Thoraya, Abd El Fattah 

Figures 

 

(Fig. 1)   The impact of climatic changes on human health 
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                                                                                       After initiative 

                                                                     

                                                  Figures (2and 3) Decent Life Initiative 

 

 

Figure (4) before and after coastal lining of canals 
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Abstract  

 In recent years, many studies on the topic of employee engagement have      generated findings that 
engagement has become an important factor in providing successful services of the healthcare 

organization. Hospital is a health service facility that should be able to provide comprehensive services 

for its patients. Health worker engagement factor is an important factor in providing quality services to 
patients, turnover control, decrease absenteeism, increase work safety and decrease maintenance error 

rate.  The objective of this study is to find out the role of organizational culture and servant leadership 

on employee      engagement in private hospitals. The research sample of 118 front line health workers 
had been taken with random sampling techniques from health workers of two private hospitals in 

Indonesia. This study was designed in a survey method and used questionnaires to measure the strength 

of health workers engagement, organizational culture and servant leadership. The research findings 

generated some promising results that both organizational culture of its hospital and the servant 
leadership of health workers’ supervisors have a positive effect on health workers’ engagement. The role 

of organizational culture has a stronger effect on health workers’ engagement than servant leadership. 

This research recommends to foster work-values in maintaining organizational culture of the hospitals 

and increase the spirit of service from supervisor toward his/her employee subordinate. 

Keywords   engagement, organizational culture, servant leadership 

 

Introduction:  

The role of health workers in hospitals is very vital for patient healing. The health workers should 

deliver quality of care, patient safety and patient satisfaction. Their knowledge, skills, attitudes and 

behaviors are fundamental to success. However, their engagement will be intrinsically linked to the quest 

for high levels of operational performance. 

Employee engagement is positive, proactive behaviour in the workplace and towards the organisation 

brought about by a combination of motivated, emotionally attached employees; integrated, enlightened 

people management activities and empathetic managers towards the achievement of clearly 

communicated business objectives’ Kassim and Turner [1]. Hundreds of meta-analytic studies 

concluded that employee engagement is an important predictor of organizational work and performance 

and leads to key organizational outcomes, including creativity and innovation, client satisfaction, positive 

financial outcomes, and disease reduction Bakker and Albrecht [2].  Employee engagement has a 

positive effect on both employees and the organization. From the employee's perspective, the positive 

effects of engagement include physical and psychological health, well-being, satisfaction, mental 

toughness, happiness, optimism and energy. While the positive effects on the organization include low 

absenteeism, customer satisfaction, productivity and quality, profit and financial returns, employee 

retention, performance, innovation and employee learning activities Turner [3].  

Hospitals with more engaged health workers tend to provide better patient care and have a superior 

safety record than those with less engaged health workers Spence Laschinger and Leiter [4].  Health 

worker engagement has a significant effect on patient satisfaction, hospital mortality, infection rates, 

absenteeism and turnover Wake & Green [5]. 

Organizational culture is defined as the shared beliefs, perceptions, and expectations that 

characterized how the organization came to solve problems in a particular way and to be taught to new 

members as the correct way to perceive, think, and feel in relation to those problems Schneider et al.  [6]. 

Referring to the Job-Demands-Resources theory (JD-R Theory) from Bakker and Demerouti [7], 

employee engagement is a function of the interaction of two groups of job resources and personal 

resources. An organizational culture is a part of job resources that supports employees directly and it will 
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positively affect employee engagement. According to Siddhanta & Roy [8]) organizational culture helps 

an organization to connect with the employees, develops greater responsibilities of employees and gives 

them empowerment in the decision making process.   

Servant leadership is an approach to leadership that manifests through one-on-one prioritizing of 

follower individual needs and interests, and outward reorienting of their concern for self towards concern 

for others within the organization and the larger community Nathan, et al. [9].  Based-on the nature of 

servant leadership, it is found that servant leadership is positively associated with a broad range of job-

related attitudinal outcomes, including employee engagement van Dierendonck et al. [10].  Based on 

social exchange theory Blau [11] the servant leaders do social exchange relationship with their 

subordinate employees, rather than working relationship Liden et al [12]. It can be concluded that by 

serving the personnel and professional growth of employees, a servant leader will encourage the creation 

of long-term employees’ fulfillment to their obligations, and provide feedback to achieve the targets. 

 

Those explanation led us to the hypothesis as below: 

 

H1. Organizational culture has a significant positive effect on the health workers engagement in private 

hospitals in Tasikmalaya City, Indonesia. 

H2.  Servant leadership has a significant positive effect on the health workers engagement in private 

hospitals in Tasikmalaya City, Indonesia. 

H3. Both organizational culture and servant leadership have a significant stimulant effect on the health of 

workers engagement in private hospitals in Tasikmalaya City, Indonesia. 

 

Methods:  

Population and Sample  

We conducted a cross-sectional study of the health workers of two private hospitals in Tasikmalaya 

City, Indonesia. A total of 118 health workers selected from 227 people used a random sampling 

technique.  The criteria of participants are health worker, permanent employee with minimum one service 

year in those private hospitals. The age of respondents ranged between 21 and over 50 years. The 

participants consist of nurse, midwife, pharmacist assistant, laboratory analyst and other frontline health 

workers. 

Research Instrument  

Some questionnaires that were distributed to the respondents in both private hospitals. All 

participants were asked to rate in 5-points Likert Scale to measure how they perceived the study variables. 

Instrument to measure employee engagement used 7 indicators, namely vigor, loyalty, concern for 

productivity, dedication, ownership, absorption and career development. Instrument to measure 

organization culture used 8 indicators, namely care about clients, adaptability, communication, learning, 

reward and incentive system, cooperation, involvement and dominant value. An instrument to measure 

servant leadership used 7 indicators, namely listening, empathy, healing, awareness, persuasion, 

conceptualization and stewardship. 

Data Analysis 

The hypotheses were tested based on the Structural Equation Model (SEM) using PLS-Smart . In 

terms of measurement model evaluation, there were three criteria examined: loading factor, average 

variance extracted (AVE), and composite reliability (CR). Figure 1 shows the result of testing the validity 

of the reflective indicators. The loading factor  represents the correlation between the indicator scores and 

the construct scores.  



Papers of the 7th International Conference on Global Public Health 2022 (ISBN 978-1-988652-58-0) 

 

34 
Driver of Health Workers Engagement: The Role of Organization Culture and Servant Leadership in The Indonesian Private 
Hospital - Tita Miawati 

 

 

Table 1 shows that all standardized loadings met convergent validity because those values ranged 

between 0.781 and 0.979 or more than 0.5. Furthermore, the values of CRs and AVEs meet the convergent 

validity of the construct because all the values of CRs are more than 0.7 and AVEs are more than 0.5, as 

suggested by Hair et al. [13]. 

Table 1 Loadings, significance levels, cronbach’s alpha, and composite reliability. 

Variable Indicator Loading Cronbach's 
Alpha 

CR AVE 

Organization 

Culture 
CC Care about Clients 0.873* 0.974 0.777 0.978 

AD Adaptability 0.885*       

CM Communication 0.955*       

LR Learning 0.968*       

RI Reward and Incentive 0.870*       

CO Cooperation 0.979*       

IN Involvement 0.892*       

VL Value 0.935*       

Servant 

Leadership 
LN Listening 0.835* 0.977 0.879 0.981 

EM Empathy 0.910*       

HL Healing 0.949*       

AW Awareness 0.945*       

PR Persuasion 0.978*       

CL Conceptualization 0.969*       

SD Stewardship 0.970*       
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Variable Indicator Loading Cronbach's 
Alpha 

CR AVE 

Engagement VG Vigor 0.781* 0.951 0.847 0.960 

LY Loyalty 0.785*       

CP Concern for productivity 0.809*       

DE Dedication 0.949*       

OW Ownership 0.924*       

AB Absorption 0.974*       

CD Career Development 0.926*       

*Correlation is significant at the 0.05 level 

 

Result and Discussion: 

Figure 1 shows the beta values and R square that represent how much endogen variable is being 

explained by exogen variables. Furthermore, T-values were used to indicate whether the relationship 

between those exogen and endogen variables is significant or not.  The research findings are shown in 

table 2 as below: 

 

Table 2 Research Findings 

No Hypothesis β R2 T-value p-value 

1 The effect of Organizational Culture 

on Engagement 

0.654 - 6.966 0.000 

2 The effect of Servant Leadership on 

Engagement 

0.196 - 2.036 0.044 

3 The stimultant effect of Organizational 

Culture and Servant Leadership on 

Engagement 

- 0.654 - - 

 

The beta value for individual Organizational Structure is positive 0.654 and Servant Leadership is 

positive 0.196. Those beta values represent that both Organizational Structure and Servant Leadership 

had a positive relationship with Engagement. It means that the stronger Organizational Culture and 

stronger Servant Leadership implementation will lead to the stronger engagement of health workers.  The 

R square value (0.654) is showing that the stimultant effect from both of variable Organization Structure 

and Servant Leadership is 65.4% and the Epsilon value or the effect of other factors is 34.6%  The value 

of  R square fall within the moderate – substantial effect  Hair et al. [13]. 

The structural model evaluation T-value of organization culture is 6.966 or more than T- table 1.96 

at the 0.05 level, and p-value 0.000 or less than 0.05. It indicates that organizational culture has a 

significant effect on health worker’ engagement. Moreover, the T-value of servant leadership is 2.036 or 

more than T table 1.96 at the 0.05 level, and p-value 0.000 or less than 0.05. It indicates that servant 

leadership has a significant effect on health worker’ engagement. Comparing the T-values of those 

variables, it can be concluded the effect of Organizational Culture on health worker’ engagement is 

stronger than Servant Leadership. 

The research result has proven that the hypotheses H1, H2 and H3 are accepted. The result is in line 

with previous study that organizational culture has a positive and significant influence on employee 

engagement in private hospitals Abrianto & Srimulyani [14]. The organization culture gives a clear and 

consistent set of values that governs the way employees do business and it is associated with employee 

engagement Huhtala et al. [15]. The hospital with stronger organizational culture has a highly engaged 

health workers. Furthermore, the result consistent with previous studies that servant leadership positively 

and significantly effect employee engagement de Sousa & van Dierendonck   [16]; Van Dierendonck 
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et al [17]; Yang et al. [18]).  Servant leadership can help produce engaged employees through motivate 

employees by placing employees' interests above the leader own, involving employee in decision-making, 

developing and guiding the employees. There is an important role of social exchange in the influence of 

servant leadership wherein servant leaders can increase morale in the organization and increase employee 

dedication to work  Bao, Li & Zhao [19].  

 

Conclusions and Recommendations:  

The study found that organizational culture and servant leadership have positive and significant 

effect on health workers’ engagement. The role of organizational culture has a stronger effect on health 

workers’ engagement than servant leadership. The organizational culture and servant leadership had a 

strong simultant effect on health workers’ engagement. 

 This research results recommends fostering work-values in maintaining organizational culture of the 

hospitals through more effective communication  such as providing clear directions and easy tools to 

mention policies and procedures. The organization can offer classroom training to health workers to drive 

their knowledge or skill improvement, facilitate team building activities such as eating together, exercise 

forums to encourage participants to think, be open and share ideas, and also listen to colleagues. In 

addition the organization can reinforce the values through digital signage or sending mobile notifications 

via their smartphones. 

This research also recommends to increase the spirit of service from supervisor toward his/her 

employee subordinate. The leader should be aware of their subordinate day-to-day task, having open 

discussion to support uneasy tasks, explain the reason behind the task, listen to their subordinate idea and 

lead by example to instill their values in others.  
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Abstract 

Objective: To understand the research hotspots and possible research directions of the Covid-19 in 
the field of nursing, objectively reflect on the scientific contribution and impact of the institutions and 

countries in the field and analyse the status and trends of global research since the outbreak of COVID-

19, then providing a bibliometric reference for global nursing systems. 
Method: Studies published between January 1, 2020, and June 1, 2022, were retrieved from the Scopus 

database. Data analysis and visualization were conducted using VOSviewer and Citespace to analyze the 

institutions, countries, highly cited, and keywords.  
Results: A total of 5814 publications were retrieved in the field of global nursing from 2020 to 2022, 

and the numbers of publications were 1368, 3104, and 1342. There was an overall upward trend in the 

volume of publications, with a surge in viral research publications in 2021 since the COVID-19 outbreak 

in December 2019. The top 3 journals were the International Journal of Environmental Research and 
Public Health, ,BMJ Open and the Journal Of Nursing Management; the top 3 institutions were Harvard 

Medical School, Johns Hopkins University, and Emory University, the top 3 countries are the United 

States (1530, 26.36%), and the UK (525, 9.05%), followed by China (478, 8.24%); the research hotspots 
mainly include psychological conditions, job burnout, isolation lockdown, personal protective equipment, 

etc. in the nursing field [1]. 

Conclusion: Steady increase in the number of publications of relevant studies worldwide. University 
institutions are the backbone of innovative research, with the United States leading the world in research 

quantity, while China leads the world in both quantity and quality. we should pay more attention to Mental 

health and burnout in the future, including psychological factors such as work stress, infection risk, and 

anxiety, as well as social factors such as isolation, social distance and Quarantine, and hardware aspects 

such as personal protective equipment and medical conditions for treatment. 

Keywords: Bibliometric Analysis; COVID-19; Nurses; Status. 

  

1 Introduction 

In December 2019 a new virus called Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-

CoV-2) emerged in Wuhan, China. On January 30, 2020, the World Health Organization (WHO) declared 

pneumonia to be an international public health emergency, and on March 11, 2020, the World Health 

Organization (WHO) officially announced at a press conference that the new coronavirus pneumonia 

(COVID-19) was classified as a global pandemic (Pandemic). As of today, (October 17th, 2022) the 

cumulative number of confirmed and fatalities of new cases worldwide is 610919409 and 6510135. By 

December 2021, at least 115,000 nurses worldwide will have died. The global outbreak of COVID-19, 

poses a serious challenge to the global health system and the world at large, posing a serious public health 

threat2 that has attracted widespread international public attention and has become a major medical issue. 

Frontline nurses around the world took on the difficult task of playing an important role in the prevention, 

control, and treatment of outbreaks. A study found frontline nurses at high risk of infection, 25.3% (259 

out of 1024) died from COVID-193. Although the number of relevant research papers is increasing year 

by year, there are few quantitative analyses of the existing literature from the perspectives of current status 

and hot spots. It is necessary to use bibliometric methods to statistically analyze existing studies to 

systematically reveal the current status, hot spots, and trends in nursing. Bibliometrics is a 

multidisciplinary interdisciplinary discipline based on bibliography, information science, mathematics, 

and statistics4. Vosviewer and CiteSpace are tools for visualizing information data from the literature, 
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which not only aids in the analysis of research hotspots related to COVID-19 for clustering analysis, but 

also predicts trends in the evolution of the topic, prepares nurses in advance, and empowers health care 

systems to prevent and control COVID-19 in a better way [2]. 

2.Method 

 

2.1 Data sources and methods 

Data was based on the Scopus database. This bibliometric study analysed a two and a half-year span 

of publications on Covid-19 research from January 1, 2020, to June 1, 2022. Only documents published 

in English were included in the study. The retrieval strategies were as follows: (TS = ("COVID-19*" and 

"nurse*") And Document Types: (“Article", "Review", "Editorial" and "Letter ").  

 

2.2 Select 

The database search was performed on a single day to avoid the possibility of introducing unfairness 

due to the daily citation updates. Two members of our research team (zhf &wjx) independently assessed 

the retrieved documents. The impact factor (IF) for journals was obtained from the Journal Citation Report 

(JCR) database for the year 2021. 

The bibliometric analysis primarily reports descriptive statistics of retrieved documents data by 

visualization and ranking. Information on the most productive countries, journals, and articles were 

appraised by accessing the top 10 in the categories using Number of Publications (NP)[3]. 

 

2.3 Data Analysis 

Duplicates and other types of literature including book chapters and conference records were 

removed from extraction firstly. Articles whose keywords share the same prefix, but do not focus on 

coronavirus were excluded as well. words or phrases with the same or similar meanings in the imported 

literature were unified and combined into 1 keyword, such as COVID-19 for 2019-nCOV, etc., "Covid-

19", and nurse for nursing, nurses, etc. 

The software CiteSpace was also used for Thematic Analysis. The software VOS viewer was used 

for relatively quantifying the frequency and density of coronavirus articles’ core terminologies.  

 

3. Results 

 
3.1 Original Articles Reached 

According to the refined retrieve strategies, a detailed search for COVID-19 publications obtained 

5814 articles from Scopus, among them, the numbers are 1368, 3104, 1342 from 2020 to 2022, 

respectively, with a sharp increase after the COVID-19 outbreak, in which 10 duplications were deleted, 

leaving 5804 articles. Afterward, 64 articles were removed due to their unmatched key terms after careful 

screening. Therefore, a total of 5740 articles were included and saved for the next step in the process. 

3.2 An Order of Productive Top active Journals 

Articles of inclusion were published in 193 different journals, of which the International Journal of 

Environmental Research and Public Health ranked first (199, 3.47%), followed by BMJ Open (96, 

1.67%), and Journal Of Nursing Management (96, 1.67%), shown in Table 1. Most of these journals focus 

on nursing and public health (Table 1). 
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Table1 Top 10 productive journals in Covid-19 2021 

SCR* Journal Names Number Percentages 

1st International Journal of Environmental Research and Public Health 199 3.47% 

2nd BMJ Open  96 1.67% 

3rd Journal Of Nursing Management 96 1.67% 

4th Plos one 87 1.52% 

5th Journal of Clinical Nursing 73 1.27% 

6th Journal of Advanced Nursing  66 1.15% 

7th Frontiers in Public Health  65 1.13% 

8th International Nursing Review 62 1.08% 

9th Nursing Leader 56 0.98% 

10th Frontiers in Psychology 55 0.96% 

3.3 An Order of Productive Top active Institutions 

The contributions of the 10 most productive institutions are ranked in Table 2. University of johns 

Hopkins university and Harvard medical school, the publication number of which both 12, ranked first, 

followed by the US Emory university and king Saud university. Most of these organizations are from 

universities. 

Table 2 Top 10 productive corresponding Institutions in Covid-19  

SCR Institution Number Total Links 

1st Johns Hopkins University, US 12 6 

2nd Harvard Medical School, US 12 5 

3rd Emory University, US 10 7 

4th King Saud University, SAUDI ARABIA 10 5 

5th Rome Tor Vergara University, ITALY 9 7 

6th Tel Aviv University, ISRAEL 8 1 

7th Remin Hospital of Wuhan University, CHINA 8 2 

8th 
Union Hospital, Tongji medical college, Hua Zhong university of 

science, CHINA 
7 2 

9th Captial Medical University, CHINA 5 2 
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10th New York University, US 5 1 

3.4 An Order of Productive Regions Top active countries. 

The retrieved articles were from 152 countries, of which the USA ranked first, followed by UK, 

China and Italy (Table 3). The 1st ranked US is as a superpower, the number of published articles than 

the two countries of Britain and China about three times, academic research capacity to maintain a leading 

position. and is the most associated country (Figure 1). among the 15 most productive regions, 5 is the 

developing country.  

 

Table 3 Top 10 active countries in Covid-19  

SCR COUNTRY/TERRITORY NUMBER PERCENTAGES 

1st US 1530 26.66% 

2nd UK 525 9.15% 

3rd CHINA 478 8.33% 

4th ITALY 340 5.92% 

5th AUSTRALIA 251 4.37% 

6th TURKEY  223 3.89% 

7th CANADA  224 3.90% 

8th SPAIN  208 3.62% 

9th IRAN  206 3.59% 

10th BRAZIL  163 2.84% 

11th INDIA  162 2.82% 

12th FRANCE  162 2.82% 

13th GERMANY 131 2.28% 

14th SAUDI ARABIA 131 2.28% 

15th JAPAN 113 1.97% 
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Figure 1. productive corresponding author country in Covid-19  

 

3.5 Top 10 active Cited Articles 

Table 4 shows the 10 most cited articles on COVID-19 in the field of nursing. The most cited article 

is Lai J et al from China published in JAMA Network Open in 2020 "Factors associated with mental 

health outcomes among health care workers exposed to coronavirus disease 2019", followed by "A rapid 

advice guideline for the diagnosis and treatment of 2019" by B Jin Y et al. from China published in the 

journal Military Medical Research at the same time novel coronavirus (2019-nCoV) infected pneumonia". 

Both articles have more than 2,000 citations. They were published in high-impact journals with an average 

of 1,265 citations. 90% of the articles were published in 2020. 

3.6 Top active Keywords Analysis  

To understand the co-occurrence of keywords, we listed the top 10 keywords that appeared most 

frequently in COVID-19 and nurses (Figure 5). Some of the key words were closely related synonyms, 

and the top 10 key words that were more frequently retrieved from the literature were Psychology, 

Burnout, Infection risk, Lockdown, Anxiety, Personnel protection equipment, Stress, Communication, 

Quarantine and Ward. 

 

Table 5 2020-2022 High frequency keywords in nursing 

SCR Keywords Frequency  Centrality 

1st Psychology  321 0.02 

2nd Burnout 293 0.01 

3rd Infection risk 223 0.01 

4th Lockdown 212 0.01 

5th Anxiety 165 0.01 

6th Personnel protection equipment 148 0.01 
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7th Occupational stress 124 0.01 

8th Interpersonal communication 122 0.01 

9th Quarantine 110 0.01 

10th Ward 108 0.03 

 

In Figure 2, the keywords “"COVID-19"," pandemic" and “coronavirus disease 2019”, which belong 

to the red cluster, interact with the keywords nurse","psychology ","anxiety" and “burnout” in the blue 

cluster, infection risk",“intensive care in the green cluster, “quarantine”, “lockdown” and “social distance 

in the yellow cluster, “personal protective equipment” , "devices " and "ward" in the purple cluster.  

 

 

4. Discussion 

In this study, we analyzed the journals, institutions, countries, and keywords of published studies on 

COVID-19 based on bibliometric and visualization methods.The results show that COVID-19 research 

articles from multiple countries and numerous scientists involved in the defence against COVID-19. 

Given that the epidemic has not been effectively controlled globally, there is a continuous trend 

increasing. 

Articles from around the world are peer-reviewed for eventual publication in journals and delivered 

worldwide. The journals in which the articles were published were mainly relatively influential journals 

in the fields of nursing, public health and epidemiology. Such asInternational Journal of Environmental 

Research and Public Health, BMJ Openand theJournal Of Nursing Management. Serve as a vehicle for 

loaded experiments and research advances for programmatic solutions and progress. The number of 

citations is to a certain extent a reflection of the recognition of the paper by the research peers. 

Issuing institutions can be classified as government departments, research institutions, universities 

and affiliated hospitals, the Centres for Disease Control and Prevention (CDC), and others. Among the 

top 10 institutions, universities account for 90% of research output, followed by university-affiliated 

hospitals, indicating that universities are the most dynamic and creative. Besides, the most productive 

institutions were Johns Hopkins University and Harvard University in the United States, which may be 
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related to easier access to data and specimens at two of the world's top public health institutions following 

the COVID-19 outbreak.  

The US, UK, and China were the most productive posting countries, contributing more than 2533 

(44.13%) articles to covid-19 research. Italy and Australia also topped the list, ranking 4th and 5th 

respectively. The United States has been critical in promoting and participating in covid-19 research, 

which involves prevention, control, diagnosis, and treatment, and is related to the intensity of its economic 

impact, and scientific and technological strength. In addition, China is one of the countries most affected 

by COVID-19 and it has made great efforts in basic science and clinical medicine, but many articles are 

published in Chinese and there is a strict publication process for articles on COVID-19 given that China 

promotes writing on the motherland, potentially leading to a lag in the number of publications. 

 

Cluster analysis of the keywords showed that there were five clusters in the field. 

Cluster 3 focuses on psychological factors, occupied stress, burnout, demonstrating the psychological 

fluctuations that uncertain COVID-19 produces on those who work in nursing. Outbreaks of infectious 

diseases are known to have a psychological impact on health care workers. Studies of the psychological 

impact of previous infectious disease outbreaks, such as severe acute respiratory syndrome (SARS), 

which is similar to the COVID-19 pandemic, found heavy psychological burdens such as anxiety, 

depression, panic, or psychotic symptoms in health care workers and public. For example, the 

psychological sequelae observed during the severe acute respiratory syndrome (SARS) outbreak in 2003. 

 

Cluster 4 covers social factors such as infectious risk, isolation, lockdown and Interpersonal 

communication; mandatory lockdowns add to the professional stress of nurses. 

 

Cluster 5 focuses on hardware medical resources such as personal protective equipment and wards. 

This agrees with the findings of TFAC Sigahi et al (2021). The imposition of shortages of personal 

protective equipment, and resource constraints are additional burdens that add to the professional stress 

of nurses. 

 

Limitations：  

First, the Scopus core collection database is the only search source, which does not index all journals, 

so articles from other databases (e.g., Wed of Science and PubMed) may have been overlooked. Second, 

we only included publications in English, which may introduce publication bias. For example, the official 

languages of China and Saudi Arabia are Chinese and Arabic, and many cases are published in Chinese. 

While these limitations are important, they are unlikely to contribute to the patterns and trends we 

observed in the data. 
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Abstract 

SSGBI 2019 reported the prevalence of stunted toddlers reached 27.7%. Specifically, Southeast 
Sulawesi Province had stunting prevalence of 30.0%. Laonti District is known as very remote and 63.2% 

of its area is covered by coastal. The availability of food in a remote area affects community nutritional 

consumption so it will affect nutrition status of toddlers living in the area. This study is aimed to 
investigate risk factors of stunting in toddlers aged 6-59 months in Laonti District, South Konawe Regency, 

Southeast Sulawesi Province. By using an observational study with a case-control approach, samples 

were selected by simple random sampling with a total of 122 toddlers consisting of 60 cases and 62 
controls. Data were analyzed by the Chi-Square statistical test. There is a relationship between family 

income (p=0.000; OR=7.925), birth weight (p=0.001; OR=8.429), nutrition status during pregnancy 

(p=0.001; OR=4.503), history of diarrhoea and upper respiratory tract infection (p=0.046; OR=2.6), 

latrine availability (p=0.001; OR=3.83), clean water facility (p=0.001; OR=6.138), and wastewater 
disposal (p=0.002; OR=3.231) with stunting. However, there is no relationship between history of 

exclusive breastfeeding (p=0.212) with stunting. 

Keywords: Stunting, Toddler, Rural Area 
 

Introduction 

National health development 2020-2024 for Indonesia is currently focused on improving health 

services which include five priority programs: improving maternal, child, family planning, and 

reproductive health; accelerating improvement of community nutrition, increasing disease control, 

cultivating healthy lifestyle, as well as strengthening health system and supervision of food and drugs. 

Child stunting reduction is one of the priorities listed in the policy directions and strategies of 2020-2024 

National Medium-Term Development Plan (RPJMN, 2020). 

Stunting refers to impaired growth and development of children caused by lack of nutrition in the 

long term, recurrent infectious diseases, and lack of psychosocial stimulation (WHO, 2014). Stunting is a 

nutritional problem that has a negative impact on child quality of life because it can hinder the 

development of children in achieving optimal growth. Toddler Nutrition Status Survey (SSGBI) 2019 

reported the prevalence of stunted toddlers reached 27.7%. Specifically, Southeast Sulawesi Province had 

a stunting prevalence of 30.0% (Dinkes Sultra, 2019).  

Laonti is a coastal area located in South Konawe Regency, Southeast Sulawesi Province. With an 

area of ±406.2 km2, Laonti includes 19 villages consisting of 7 mainland villages and 12 coastal villages. 

Laonti is mostly dominated by sea and waters, so the main natural resources are marine products such as 

fish, shrimp, shellfish, squid, and seaweed. In addition, most of the population has a livelihood as 

fishermen and farmers (cashew and cloves). 

The causes of stunting in children are divided into 4 broad categories which are family and household 

factors, inadequate complementary food, breastfeeding practices, and infectious diseases (Stewart et al, 

2013). In theory, the topography of an area also gives its own uniqueness to people's diet caused by 

availability of food in the region (Auliya et al, 2015). The availability of food in an area affects community 

nutritional consumption so it will affect nutrition status of toddlers living in the area. Moreover, toddlers 

who do not have adequate levels of energy and protein will have a risk of 3.463 times suffering from 

stunting compared to toddlers who have adequate energy and protein intake (Khomsan et al, 2006). 

Stunting in Indonesia is also associated with lack of nutritious food intake during the first 1000 days 

of life, premature birth, low birth weight, low socio-economic status of the family, living in locations with 

inadequate latrines and unclean water, difficulty in accessing health services, and very remote conditions 
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(Beal et al, 2018). This study is aimed to investigate factors that cause stunting in toddlers aged 6-59 

months in Laonti District, South Konawe Regency, Southeast Sulawesi Province. 

 

Method and Materials 

This study used an observational study with a case-control approach, conducted in Laonti District, 

South Konawe Regency. The samples were aged 6 to 59 months selected by simple random sampling 

with a total 122 toddlers consisting of 60 cases and 62 controls. The cases were toddlers who were 

diagnosed stunting through anthropometric measurement using microtoise and infant meter; while 

controls were healthy toddlers that had a normal z-score. Family income, history of exclusive 

breastfeeding, birth weight, nutrition status during pregnancy, history of diarrhoea and upper respiratory 

tract infection, latrine availability, clean water facility, and wastewater disposal as independent variables 

and stunting as a dependent variable. Observation sheets were used, and interviews were done during the 

study. Data were analysed by the Chi-Square statistical test. This study has been approved by the ethics 

committee in National and Political Unity Board (KESBANGPOL) of Southeast Sulawesi Province with 

approval number: 070/818. 

 

Results and Discussion 

 

Table 1. Characteristic of respondents 

 n % 

Sex   

a. Male 61 50.0 

b. Female 61 50.0 

Age   

a. Infant (6-11 months) 23 18.9 

b. Toddler (12-59 months) 99 81.1 

Nutrition Status   

a. Stunting 60 49.2 

b. Normal 62 50.8 

Total 122 100.0 

Source: Author’s primary data 

Table 1 shows the proportion of respondents' gender is the same (50.0%). According to age, the 

largest proportion of respondents is in the age group 12-59 months (81.1%). 

 
 

 

Table 2. Characteristic of respondents based on each variable. 
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Variable Category n % 

Family Income Low (< Rp2,768,592.00) 58 47.5 

 High (> Rp2,768,592.00) 64 52.5 

History of Exclusive Breastfeeding Non-exclusive (< 6 months) 62 50.8 

 Exclusive (6 months) 60 49.2 

Birth Weight Low (< 2,500 gram) 21 17.2 

 Normal (> 2,500 gram) 101 82.8 

Nutrition Status during Pregnancy Chronic Energy Deficiency (< 

23.5 cm) 

35 28.7 

 Normal (> 23.5 cm) 87 71.3 

History of Diarrhoea and Upper 
Respiratory Tract Infection 

Yes (> 3 times / year) 30 24.6 

 No (< 3 times / year) 92 75.4 

Latrine Availability Unavailable 48 39.3 

 Available 74 60.7 

Clean Water Facility Unavailable 26 21.3 

 Available 96 78.7 

Wastewater Disposal Not Qualified 68 55.7 

 Qualified 54 44.3 

Source: Author’s primary data 

 

Table 2 shows the proportion of high family income is greater than low family income (52.5%), 

proportion of normal birth weight is greater than low birth weight (82.8%), and women with normal 

nutrition status during pregnancy is greater than those who have chronic energy deficiency (71.3%). 

Respondents with a history of non-exclusive breastfeeding are greater than those with a history of 

exclusive breastfeeding (50.8%). In addition, 75.4% of respondents had a history of diarrhoea and upper 

respiratory tract infection < 3 times / year. Most of the respondents already have latrines (60.7%) and 

clean water facilities (78.7%), but still do not have qualified wastewater disposal (55.7%). 

 
 

Table 3. Bivariate Analysis 

Variable 

Stunting 
OR 95% 

CI 
P-value Yes No 

n % n % 

Family Income 

7.925 0.000 Low 43 71.7 15 47.5 

High 17 28.3 47 52.5 

History of Exclusive Breastfeeding  

1.588 

 

0.212 Non-exclusive 34 56.7 28 45.2 

Exclusive 26 43.3 34 54.8 

Birth Weight 

8.429 0.001 Low 18 30.0 3 4.8 

Normal 42 70.0 59 95.2 
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Nutrition Status During Pregnancy  

4.503 

 

0.001 Chronic Energy Deficiency 26 43.3 9 14.5 

Normal 34 56.7 53 85.5 

History of Diarrhoea and Upper Respiratory Tract Infection 

2.600 0.046 Yes 20 33.3 10 16.1 

No 40 66.7 52 83.9 

Latrine Availability 

3.830 0.001 Unavailable 33 55.0 15 24.2 

Available 27 45.0 47 75.8 

Clean Water Facility 

6.138 0.001 Unavailable 21 35.0 5 8.1 

Available 39 65.0 57 91.9 

Wastewater Disposal 

3.231 0.002 Not Qualified 42 70.0 26 41.9 

Qualified 18 30.0 36 58.1 

Source: Author’s primary data 

 

Table 3 shows stunting in toddlers aged 6-59 months in Laonti District was significantly associated 

to low family income, low birth weight (LBW), chronic energy deficiency (CED) during pregnancy, 

history of diarrhoea and upper respiratory tract infection, unavailability of latrines and clean water 

facilities, and unqualified wastewater disposal. However, stunting was not significantly associated with a 

history of non-exclusive breastfeeding (< 6 months). 

 
A. The relationship between family income and stunting 

 

There were 58 respondents with low family income (47.5%) and 64 respondents with high family 

income (52.5%). There is a significant relationship between low family income and stunting in toddlers 

(P value = 0.000). Families with low income have a risk of 7.925 times to experience stunting in toddlers 

compared to families with high family income (95% CI 3.532-17.783). High family income will affect 

purchasing power especially for daily food, whereas families with low income will have low purchasing 

power for certain types of food. On the other hand, families with sufficient or high income will increase 

their purchasing power for food so that their nutritional needs will be met. 

Interestingly, there is also a significant relationship between family income below the minimum 

wage to stunting (Agustin and Dian, 2021). Further research also shows that low family income has a 

significant effect on poor nutrition status and growth and development of toddlers (Putri et al, 2018). In 
addition, low economic status affects the family's ability to provide facilities such as toys and books for 

drawing and writing that are appropriate for a child’s age because this is part of the process of stimulating 

children's growth and development (Firdaus, 2018). 
 

B. The relationship between nutrition status during pregnancy, birth weight, history of 

exclusive breastfeeding, and history of diarrhoea and upper respiratory tract infection to 

stunting. 

 

More than a half (56.7%) of stunting toddlers were born to mothers without CED during pregnancy. 

There is a significant relationship between CED and stunting in toddlers (P value = 0.001). Pregnant 

women with CED have a 4.503 times greater risk of stunting in toddlers compared to mothers with normal 

nutrition status (95% CI 1.883-10.768). Moreover, there is a significant relationship between pregnant 
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women with CED to stunting (Royani et al, 2021). Nutrition status during pregnancy is a manifestation 

of consumption, absorption, and use of macro and micronutrients in the body. The occurrence of pregnant 

women with CED is caused directly by inadequate nutritional intake, especially animal and plant-based 

protein and the presence of infectious diseases. 

Chronic energy deficiency that occurs in mother before and during pregnancy for a long time can 

increase the risk of abortion, difficulty in labour, preterm birth, postpartum hemorrhage, low birth weight, 

asphyxia, neonatal death, congenital defects, maternal and children are susceptible to infection, as well as 

stunted fetal brain growth (Muliawati, 2013). Keeping pregnant women safe from CED conditions can be 

started by ensuring that nutritional intake during pregnancy is met. 

Maintaining optimal nutrition status of pregnant women will have a positive effect on the fetus. 

Factors that affect nutrition status of pregnant women are knowledge, education, occupation, and age 

(Masturah, 2013). Mothers who have less awareness towards importance of nutrition during pregnancy 

will have an impact on the lack of efforts to prevent stunting and perception that babies who grow short 

will be considered normal thus will not have a bad impact on subsequent child development, so they do 

not require special treatment (Ekayanthi and Pudji, 2019). 

The majority (70.0%) of stunted toddlers were born with normal birth weight. However, there is a 

significant relationship between low birth weight (LBW) and stunting (P value = 0.001). Toddlers with a 

history of LBW had a greater risk (8.429 times) to stunting compared to toddlers with a history of normal 

birth weight (95% CI 2.332-30.458). This is in line with research done in Gowa District, South Sulawesi; 

that babies with LBW have a 5.96 times greater risk of stunting than babies born with normal weight 

(Lukman et al, 2021). 

LBW is still a serious problem faced by the world and in Indonesia itself its incidence is quite varied. 

Low birth weight babies are associated with a higher risk of death and illness. Infants with a history of 

LBW also have a high risk of developing infectious diseases, such as diarrhoea and upper respiratory tract 

infection (URTI) (Maulina et al, 2020). 

The results of this study are also in line with research conducted in Glagahombo Village, Magelang 

Regency; that there is a significant relationship between a history of low birth weight, protein, calcium, 

and zinc intake with stunting in toddlers (Wati, 2021). Toddlers born with a history of LBW have a 5.278 

times risk of stunting than infants with normal birth weight. 

Only 26 of 60 toddlers (43.3%) had a history of exclusive breastfeeding, a smaller proportion than 

34 toddlers who had a history of non-exclusive breastfeeding (56.7%). This study showed there is no 

significant relationship between a history of exclusive breastfeeding and stunting in toddlers (P value = 

0.212). This is in line with research done in Bogor Regency that exclusive breastfeeding is not associated 

with stunting in toddlers, but exclusive breastfeeding can be protective against stunting if the mother's 

age at pregnancy is > 30 years (Hikmarachim et al, 2019). 

On the other hand, a recent study revealed that toddlers who do not receive exclusive breastfeeding 

have a 3.1 times greater risk of stunting than toddlers with a history of exclusive breastfeeding, by looking 

at the education and occupation of mother as confounding factors (Sari et al, 2021). In theory, exclusive 

breastfeeding for 6 months has benefits for both mother and baby health. The nutrients contained in breast 

milk are very complete including carbohydrates, proteins, fats, as well as vitamins and minerals to meet 

all types of baby needs. Exclusive breastfeeding is known to have many benefits, but in practice there are 

still obstacles from both social and environmental factors that make it still a problem globally. 

This study indicates the majority (66.7%) of stunted toddlers have a history of diarrhoea and upper 

respiratory tract infection (URTI), more than 3 times a year. There is a significant relationship between a 

history of diarrhoea and URTI to stunting in toddlers (P value = 0.046). Toddlers with a history of 

diarrhoea and URTI have a 2.6 times risk of stunting compared to toddlers who rarely get sick (95% CI 

1.096-6.168). These results are in line with the latest study that shows a significant relationship between 

infectious diseases and hygiene practices with stunting in toddlers aged 24-59 months in Bulak Banteng, 
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Surabaya (Audiena and Marintan, 2021). Toddlers who do not have a history of infectious diseases will 

reduce the risk of stunting by 3.402 times more than toddlers with a history of infectious diseases. 

History of illness caused by infectious diseases happened due to unsanitary environment as well as 

poor hygiene and sanitation practices. Diseases that arise are caused by enteropathogenic bacterial 

infections such as Escherichia coli as a result of poor hygiene practices. E. coli bacteria that appear can 

cause diarrhoea and during interviews most parents admitted that they often feed their children recklessly 

with unhealthy snacks that are not known for their cleanliness. The emergence of infectious diseases in 

toddlers certainly has a direct effect on their growth and development. Besides the history of exclusive 

breastfeeding and nutritional intake, toddlers with a history of infectious diseases have 3.74 times greater 

risk of stunting than toddlers without a history of infectious diseases (Hina and Intje, 2021). 

 

C. The relationship between availability of latrine, clean water facility, and wastewater 

disposal to stunting 

 

More than a half (55.0%) of stunted toddlers did not have latrines. There is a significant relationship 

between the availability of latrines and stunting in toddlers (P value = 0.001). Toddlers who live in 

households with unavailable latrines have a 3.38 times risk of stunting compared to households that have 

latrines (95% CI 1.769-8.291). This result is in line with another research in East Lampung Regency that 

toddler who live with no access to latrines have a 5.25 times risk of suffering from stunting compared to 

families who have access to latrines (Hasan and Haris, 2019). 

This is also in accordance with research conducted in Bugis Village, Tanjung Pinang City; that there 

is a significant relationship between stunting in toddlers aged 24-59 months with availability of toilet 

facilities that do not meet the requirements (Ahmadi et al, 2020). One possibility of this relationship is 

that the availability of toilet facilities, that do not meet the requirements, will result in feces directly 

contaminating groundwater and seawater. Hence, this of course will cause recurrent diarrhoeal diseases 

that contribute to stunted growth of toddlers. 

The results showed 65.0% of toddlers who were in normal height had clean water facilities and met 

the physical water quality requirements. There is a significant relationship between availability of clean 

water facilities and stunting in toddlers (P value = 0.001). Toddlers who live in homes without access to 

clean water have a risk of stunting 6.138 times compared to toddlers with access to clean water (95% CI 

2.133-17.664). These are in line with other findings that there is a relationship between mother's 

knowledge, access to clean water, and diarrhoea with stunting in Aturan Mumpo District, Central 

Bengkulu Regency (Angraini et al, 2021). Households with no access to clean water have a 5.99 times 

risk of stunting compared to households that have access to clean water.  

The role of clean water facilities on health is very important because it also affects the growth of 

toddlers. Unprotected water sources are associated with an increased incidence of stunting in toddlers in 
Central Sulawesi (Nasrul, 2018). Adequate access to clean water can serve as an important barrier to 

proper hygiene practices and safe preparation of complementary foods for toddlers. 

The results showed most (70.0%) stunted toddlers did not have a wastewater disposal (SPAL) 

according to health requirements. There is a significant relationship between unqualified wastewater 

disposal and stunting in toddlers (P value = 0.002). Toddlers living in households with unqualified 

wastewater disposal have a 3.231 times risk of stunting compared to toddlers living in households with 

eligible wastewater disposal (95% CI 1.529-6.825). This is in line with previous research in Wonomulyo 

District, Polewali Mandar Regency; that washing hands using soap and running water, securing household 

waste, and having safe sewerage will reduce the risk of stunting 2.25 times in toddlers (Soerachmad et al, 

2019). 
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Every household needs to have a safe wastewater disposal according to the criteria. The general 

criteria for a safe wastewater disposal are that it is made of water-resistant material, does not become a 

breeding ground for vectors, does not cause puddles of water, does not smell bad, connected to a sewer 

or well, and is closed (MOH, 2014). An open wastewater disposal condition will potentially become a 

breeding ground for vectors and rodents. Open sewer lines will cause puddles and bad odors because they 

flow directly to the ground, so that they will directly pollute the soil and water. 

The importance of ensuring good environmental sanitation plays a positive role in supporting toddlers 

to have good growth and development in the future. Research conducted in Rambah District, Rokan Hulu 

Regency, Riau Province, revealed that there was a relationship between environmental sanitation (quality 

of water sources, washing hands, food processing) and knowledge with stunting in toddlers (Adriany et 

al, 2021). Bad habits in washing hands such as not using soap and running water can result in the spread 

of bacteria, causing infections that cause various diseases that can obstruct the growth and development 

of toddlers. 

 

Conclusion 

Factors associated with stunting in Laonti District are family income, birth weight, nutrition status 

during pregnancy, history of diarrhoea and upper respiratory tract infection, latrine availability, clean 

water facility, and wastewater disposal. There is no association between the history of exclusive 

breastfeeding to stunting. The most dominant determinant of stunting incidence was birth weight. To 

prevent stunting in toddlers, families are expected to pay full attention to nutrition in the first 1000 days 

of life so that toddlers’ nutritional requirements are adequate. 

 



Papers of the 7th International Conference on Global Public Health 2022 (ISBN 978-1-988652-58-0) 

 

54 
Risk Factors of Stunting in Toddlers Aged 6-59 Months in Laonti District, South Konawe Regency, Southeast Sulawesi 
Province - Fajar Rachman Adji 

Bibliographic References 
 

Adriyani, Feni; Hayana (K), Nurhapipa, Winda S., and Nila P.S. (2021). Hubungan Sanitasi Lingkungan 

dan Pengetahuan dengan Kejadian Stunting pada Balita di Wilayah Puskesmas Rambah. Jurnal 

Kesehatan Global Vol. 4, No. 1, 17-25 
 

Agustin, Lia; and Dian R. (2021). Hubungan Pendapatan Keluarga dengan Kejadian Stunting. 

Indonesian Journal of Midwifery (IJM) Vol. 4, No.1, ISSN 2615-5095 (Online) 

 
Ahmadi, Lilis S., R. Azizah, and Hengky O. (2020). Association Between Toilet Availability and 

Handwashing Habits and the Incidence of Stunting in Young Children in Tanjung Pinang City, 

Indonesia. Malaysian Journal of Medicine and Health Sciences 16(2): 215-218 
 

Angraini, Wulan; Mohammad A., Bintang A.P., Henni F., and Riska Y. (2021). Pengetahuan Ibu, Akses 

Air Bersih, dan Diare dengan Stunting di Puskesmas Aturan Mumpo Bengkulu Tengah. Jurnal 
Kesehatan Masyarakat Khatulistiwa Vol.8, No.2 (92-102) 

 

Audiena, Natasya Putri; and Marintan L.S. (2021). Hubungan Penyakit Infeksi dan Praktik Higiene 

terhadap Kejadian Stunting pada Balita Usia 24-59 bulan. Amerta Nutrition 
 

Auliya, Cholida; Oktia Woro K.H., and Irwan B. (2015). Profil Status Gizi Balita Ditinjau dari Topografi 

Wilayah Tempat Tinggal (Studi di Wilayah Pantai dan Wilayah Punggung Bukit Kabupaten 
Jepara). Unnes Journal of Public Health ISSN 2252-6528 4;2 

 

Beal, Ty; Alison T., Aang S., Doddy I., and Lynnette M. Neufeld. (2018). A Review of Child Stunting 

Determinants in Indonesia. Maternal & Child Nutrition. e12617 
 

Dinas Kesehatan Provinsi Sulawesi Tenggara. (2019). Profil Kesehatan Dinas Kesehatan Kabupaten 

Konawe Selatan 2019. Kendari: Indonesia 
 

Ekayanthi, N.W.D.; and Pudji S. (2019). Edukasi Gizi pada Ibu Hamil Mencegah Stunting pada Kelas 

Ibu Hamil. Jurnal Kesehatan Vol. 10, No. 3, ISSN 2086-7751 (Print), ISSN 2548-5695 (Online)  
 

Firdaus N.D. (2018). Hubungan Tingkat Pendapatan Keluarga, Tingkat Pengetahuan Ibu tentang 

Stimulasi Perkembangan Anak, dan Tingkat Pendidikan Ibu dengan Perkembangan Sosial Anak 

Balita di Kota Madiun. Publikasi Ilmiah. Surakarta: Universitas Muhammadiyah Surakarta 
 

Hasan, Amrul; and Haris Kadarusman. (2019). Akses ke Sarana Sanitasi Dasar sebagai Faktor Risiko 

Kejadian Stunting pada Balita Usia 6-59 bulan. Jurnal Kesehatan Vol. 10, No. 3 
 

Hikmarachim, H.G.; Rinawati R., and Sudarto R. (2019). Efek ASI Eksklusif terhadap Stunting pada Anak 

Usia 6-59 bulan di Kabupaten Bogor tahun 2019. Jurnal Epidemiologi Kesehatan Indonesia Vol. 
3, No. 2 

 

Hina, Stevie B.G.J.; and Intje Picauly. (2021). Hubungan Faktor Asupan Gizi, Riwayat Penyakit Infeksi, 

dan Riwayat ASI Eksklusif dengan Kejadian Stunting di Kabupaten Kupang. Jurnal PAZIH - 
Pergizi Pangan DPD NTT Vol. 10, No. 2, E-ISSN: 2745-6536 

 

Khomsan, A.; Faisal A., Dadang S., Hadi R., and Eddy S.M. (2006). Mother’s Nutrition Knowledge and 
Food Habits of Households in Highland and Coastal Area. Jurnal Gizi dan Pangan, 1(1): 23-28 

 

Lukman, T.N.E.; Faisal A., Hadi R., Hartrisari H., and Drajat M. (2021). Birth Weight and Length 

Associated with Stunting among Children Under-Five in Indonesia. Jurnal Gizi Pangan, February, 
16 (Supp.1): 99-108 

 



Papers of the 7th International Conference on Global Public Health 2022 (ISBN 978-1-988652-58-0) 

 

55 
Risk Factors of Stunting in Toddlers Aged 6-59 Months in Laonti District, South Konawe Regency, Southeast Sulawesi 
Province - Fajar Rachman Adji 

Masturah. (2013). Faktor-faktor yang Mempengaruhi Status Gizi Ibu Hamil pada Masa Kehamilan yang 
Berkunjung ke Puskesmas Meutulang Kecamatan Panton Reu Kabupaten Aceh Barat. Skripsi. 

Program Studi Ilmu Kesehatan Masyarakat, Fakultas Kesehatan Masyarakat, Universitas Teuku 

Umar Meulaboh Aceh Barat, Indonesia 

 
Maulina, E.E.T.; Lucky R.A., and Siti N. (2020). Relationship of Chronic Energy Deficiency, Birthweight 

and Exclusive Breastfeeding with Stunting in Kedungrejo Village, Pakis District, Malang. The 2nd 

International Scientific Meeting on Public Health and Sports (ISMoPHS), KnE Life Sciences, 
pages 102–114 

 

Muliawati S. (2013). Faktor Penyebab Ibu Hamil Kurang Energi Kronis di Puskesmas Sambi Kecamatan 
Sambi Kabupaten Boyolali Tahun 2012. Jurnal Ilmiah Rekam Medis dan Informatika Kesehatan 

Vol. 3, No. 3 

 

Nasrul. (2018). Pengendalian Faktor Risiko Stunting Anak Baduta di Sulawesi Tengah. Promotif: Jurnal 
Kesehatan Masyarakat Vol. 8, No. 2, 131–146 

 

Pemerintah Republik Indonesia. (2014). Peraturan Menteri Kesehatan Republik Indonesia Nomor 3 
Tahun 2014 tentang Sanitasi Total Berbasis Masyarakat. Jakarta: Indonesia 

 

Pemerintah Republik Indonesia. (2020). Peraturan Presiden Republik Indonesia Nomor 18 Tahun 2020 
tentang Rencana Pembangunan Jangka Menengah Nasional (RPJMN) 2020-2024. Jakarta: 

Indonesia 

 

Putri, A.O.; Irwanto, and Annis C.A. (2018). The Influence of Family Income and Number of Children 
with Nutritional and Development Status of Children under Five Years Old on Early Marriage 

Mother. International Journal of Modern Trends in Engineering and Research (IJMTER) Vol. 5, 

Issue: 07, July 
 

Royani, Ida; Nasrudin A.M., Sidrah D., Nurfadhillah K., and Dian F.U. (2021). The Relationship between 

Nutritional Status of Pregnant Women and Stunted Children. Green Medical Journal Vol. 3 Issue: 

1 (April, e-ISSN: 2686-6668) 
 

Sari, Nurhalina; Marlida Y.M., Zakiyah, and Madeleine R. (2021). Exclusive Breastfeeding History Risk 

Factor Associated with Stunting of Children Aged 12–23 Months. Jurnal Kesehatan Masyarakat 
Nasional; 16 (1): 28-32  

 

Soerachmad, Yuliani; M. Ikhtiar, and Agus B.S. (2019). Hubungan Sanitasi Lingkungan Rumah Tangga 
dengan Kejadian Stunting pada Anak Balita di Puskesmas Wonomulyo Kabupaten Polewali 

Mandar Tahun 2019. Jurnal Kesehatan Masyarakat Vol. 5, No. 2 

 

Stewart, C.P., Iannotti, L., Dewey, K.G., Michaelsen, K.F., and Onyango, A.W. (2013). Contextualising 
Complementary Feeding in a Broader Framework for Stunting Prevention. Maternal & Child 

Nutrition, 9, 27–45 

 
Wati, R.W. (2021). Hubungan Riwayat BBLR, Asupan Protein, Kalsium, dan Seng dengan Kejadian 

Stunting pada Balita. NUTRIZIONE (Nutrition Research & Development Journal) Vol. 1, No. 2 

 
World Health Organization. (2014). Childhood Stunting: Challenge and Opportunities. Report of a 

Promoting Healthy Growth and Preventing Childhood Stunting colloquium. Geneva: World Health 

Organization 



Papers of the 7th International Conference on Global Public Health 2022 (ISBN 978-1-988652-58-0) 

 

 

Efficacy of the Herbal Decoction Varanadi Kashaya in Managing Obesity of an Individual 

with Metabolic Disorders (Observational case study) 

W.K.A.A.T. Perera1, N.D.N. Jayawardena1 

1Institute of Indigenous Medicine, University of Colombo, Rajagiriya, Sri Lanka 
 

Abstract:  

Obesity is increasing globally generating many serious non communicable diseases. The antiobesity 

drugs in the market doesn’t have any impact on adipocytes; the root cause of obesity but give rise to many 

side effects. Several clinical studies have shown the potentiality of Varanadi Kashaya (VK) mentioned in 
Ayurveda classic Ashtanga Hrudaya in suppressing adipogenesis and lipid accumulation favoring anti-

obesity action without any side effect. Yet, the efficacy of VK in managing obesity of individuals with 

metabolic disorders has not yet been evaluated in detail. As the constituents of VK has hypocholestrolemic, 

anti-diabetic and antioxidant characteristics it can address metabolic disorders as well. The aim of this 
study is to determine the efficacy of VK in an obese individual with metabolic disorders. Materials and 

Methods: VK was given for 30 days to an obese person with diabetes and hyperlipidemia and evaluated 

the changes in anthropometry, Ayurveda parameters and laboratory investigations. Results: High risk 
apple shape body shifted into a ratio between apple and pear threshold; a moderate risk to health 

problems by reducing weight/hip ratio (0.95 to 0.84), LDL (112.6 mg/dl to 106.2 mg/dl), total cholesterol 

(180 mg/dl to 171 mg/dl) and Non-HDL levels (132 mg/dl to 129 mg/dl) Conclusion: VK has the potency 
to address both subcutaneous and visceral fat; reducing obesity and controlling obesity related metabolic 

disorders. 

Keywords: Ayurveda, obesity, pharmacological attributes, Varanadi Kashaya 
 

1. Introduction 

Obesity is a major health issue in today’s society leading to serious risk factors like cardiovascular 

diseases, hypertension, type 2 diabetes and dyslipidemia. As per Ayurveda Obesity is described as 

Sthaulya or Medoroga under the caption of Santharpanajanya Roga [1]; disease caused by adverse dietary 

habits and activities. According to the text Madhawa Nidana, a person is said to be very obese when his 

buttocks, abdomen and breasts begin to show movements during activity as they are the depots of 

accumulation of fat. His body build and enthusiasm are disproportionate to his age [2]. 

2. Pathophysiology of obesity according to Ayurveda 

Absence of physical activity, sleeping during day and intake of food which increase Kapha makes 

the end product of digestion become (abnormally) sweet. This in turn causes an increase of Medha (fat) 

obstructing the nutrient channels. Remaining tissues deprive of getting nutrition. So only fat accumulates 

in large quantities in body, making the person incapable of all activities [2]. The person will gradually 

develop difficulty in breathing even on slight exertion, thirst, delusions, sleep, sudden catching of breath, 

exhaustion, excessive hunger, bad smell of the body and poor physical and sexual capacity. Elevation of 

fat inside the abdomen obstructs the channels of Vata. Vata acts rapidly and increases the digestive fire 

(Agni) making voracious hunger in the person and craving for large quantity of food. Vata, Agni and 

increased fat together imbalances all three doshas. This gives rise to many severe complications and even 

loss of life [2]. 

3. Drug review and component analysis 

Varanadigana kashaya also known as Varanadi kashaya mentioned in the Ayurvedic textbook 

Ashtanga Hridaya is one of the best known Ayurvedic decoctions used for the treatment of obesity [3]. It 

consists of Stem bark of Varuna (Lunuwarana)-Crataeva nurvala, roots of Sairyaka (Kaha Katukaradu)-
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Barleria prionitis, roots of Sahachara (Nil Katukaradu)-Barleria strigosa, tuber of Shatavari 

(Hathawariya)-Asperagus recemosus, roots of purified Chitraka (Ela nitul)-Plumbago zeylanica, roots of 

Morata (Murva)-Marsdenia tenacissima, roots of Bilva (Beli)-Aegle marmelos, roots of Vishanika (Wel 

Masbedda)-Gymnema sylvestre, roots of Brihati (Thittha Tibbatu)-Solanum indicum, roots of Kantakari 

(Katuwelbatu)-Solanum xanthocarpum, stem bark of Karanja (Magul Karanda)-Pongamia pinnata, roots 

of Pootikaranja (Godakirilla)-Holoptelia integrifolia, roots of Agnimantha (Heen Midi)-Premna 

integrifolia, fruit rind of Pathya (Aralu)-Terminalia chebula, stem bark of Bahalapallawa (Murunga)-

Moringa oleifera, roots of Darbha (Kusathana)-Desmostachya bipinnata and roots of Rujakara (Idi)-

Phoenix paludosa 

Studies have proved that Varanadi kashaya inhibit adipogenesis and lipid accumulation by down 

regulating genes involved in adipogenesis and lipid metabolism. As preadipocytes and adipocytes play an 

important role in obesity, this will be a good candidate for the treatment of obesity and obesity related 

lifestyle [4]. From the analysis of phytochemistry and pharmacological actions, most of the components 

contain in Varanadi Kashaya holds the properties of hypocholesterolaemia, antioxidant, free radical 

scavenging, anti-inflammatory, hepatoprotective, diuretic, anti-diabetic, anti-hypertensive, 

cardioprotective and immunomodulation. [4-20] 

Ayurvedic properties of the drugs contain Tiktha Rasa (bitter taste), Lagu Guna (physical property - 

light), Ushna Virya (hot potency) and Katu Vipaka (metabolic property- pungent), Kashaya Rasa 

(astringent taste), Ruksha Guna (physical property-dry), Kaphavatahara (reduce kapha and vata dosha). 

As Sthaulya (Obesity) is a Kapha predominant Vyadhi (disease), the Kaphavatahara property corrects fat 

metabolism and normalizes the end product and breaks down the samprapthi of Sthaulya [11]. 

Many clinical trials done for Varanadi kashaya on anti-obesity has excluded the patients with 

metabolic disorders like Diabetes Mellitus (DM) and Hypertenstion (HTN). But this Observational case 

study is carried out to prove the effectiveness of Varanadi kashaya in managing athisthaulya (obesity) of 

an individual with metabolic disorders. 

4. Case study  

A 55years old female presented to National Ayurveda Teaching Hospital, Borella, with the chief 

complaint of weight gain over 25 years with excessive sweating, hunger and thirst for 10 years and 3 

years of heaviness in body, body aches and exhaustion. According to the patient she was overweight from 

childhood but has noticed sustained weight gain in past 25 years. Excessive sweating, hunger and thirst 

has gradually occurred in the past ten years after menopause. She has had body aches and continuous 

headache for the past 5 years. She has consulted an allopathic doctor and was diagnosed with diabetes 

and high blood pressure. She was prescribed medication and is continuing till now. Doctor has asked her 

to reduce weight, but she has not taken any measurements. Heaviness of body, body aches and exhaustion 

gradually increased over 3 years but has not seek ed any medical support. She was a known DM and HTN 

patient for 5 years and in control with allopathic medication. She had a surgical history of LSCS twice 27 

and 21 years back. Menopausal at the age of 4. There was no menopausal bleeding. As per the treatment 

history Glimepiride Tablets USP 2mg: 1 tab nocte. Losartan Potassium and Hydrochlorothiazide Tablets 

USP 50mg+12.5mg: 1 tab nocte. No allergic drug history. There was a maternal and paternal history of 

DM and HTN and her father has died of a stroke at 78 years. Her 27 years old eldest daughter is also 

obese from childhood. She was an accountant by occupation. Sedentary work all through the week and 

the work was stressful. Middle class stable income with positive family support. No overcrowding and 

well sanitization in house and surrounding. Her diet consisted of a high amount of starchy, salty, oily, 

spicy and sweet food. She had a good 6-hour continuous sleep. No exercises. Sedentary lifestyle. Was 

addicted to tea with sugar 3 times a day. On examination of the patient’s general physical and psyche 

appearance was good. Built obese. No swelling, discolorations, lymphadenopathies noticed. Striae was 
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observed in abdomen and arms. Her pulse rate was 68/min, BP 120/80mmHg, temperature 36.3C and 

respiratory rate was 17/min. On systemic examination Gastrointestinal System- Distended abdomen, 

umbilicus   cleft deeper than normal, striae gravidarum, soft and no organomegaly; no any defect in 

Cardiovascular, Respiratory or Nervous system; Musculo Skeletal System- lower abdomen hanging and 

loose skin in arms 

Ashtavidha pariksha   

Nadi – 68/min, regular; Mutra – 5-6 times/day, 1 time/night; niraama; Mala – 1 time/day; nirama; Jihva 

– nirama; Shabdha - prakrita; Sparsha – snigdha; Drik – prakruta; Akriti – sthula 

 

Table 1. Anthropometric measurements of the patient   

Anthropometry Measurement Normal range 

   
Body weight  71.9 kg - 
BMI 30.1 BMI  Weight Status  

Below 
18.5 

Underweight  

18.5 – 

24.9 

Normal or 

healthy weight 

25.0 – 
29.9 

Overweight  

30 – 

34.9 

Obese class 1 

35 – 
39.9 

Obese class 2 

>40 Obese class 3 
 

Waist  99cm - 
Hip  104cm - 
Waist/hip ratio 0.95 Health 

risk 
Women  Men  

Low  0.8 or 

lower 

0.95 or 

lower 

Moder

ate  

0.81-

0.85 

0.96-1.0 

High  0.86 or 

higher 

1.0 or 

higher 
 

Chest 102cm - 
Mid arm 33cm - 
Mid-thigh  50cm - 
Mid-calf 33cm - 
Abdomen  104cm - 

 

Table 2. Patient’s scale for obesity as per Ayurveda (0-5)  

Movement of buttocks 0 

Movement of abdomen 0 

Movement of breasts 0 

Breathlessness 0 

Foul smell  0 

More hunger  3 

More thirst 3 
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Table 3. Laboratory Investigations of the patient before the treatment 

Investigation Result   Normal range 

FBS  112mg/dl 75-126 mg/dl 

HbA1c 6.9% Normal < 5.6% 
High risk of diabetes 5.7 – 
6.4% 
Diabetes > 6.4 

SGOT 26.7 IU/L < 35 IU/L 

SGPT  35.7 IU/L < 40 IU/L 

Lipid profile: 
Total cholesterol  
Triglycerides  
HDL 
LDL  
Cholesterol Non-HDL  
VLDL  
CHOL/HDL   
LDL/HDL 

180mg/dl 
97mg/dl 
48mg/dl 
112.6mg/dl 
132mg/dl 
19.4 mg/dl 
3.7mg/dl 
2.34mg/dl 

140-200 mg/dl 
10-190 mg/dl 
30-85 mg/dl 
75-159 mg/dl 
55-189 mg/dl 
10-41 mg/dl 
2-5 mg/dl 
0.01-3.3 

 

 

Diagnosis  
The patient was diagnosed as Athisthaulya (Obesity) with Madhumeha (DM) and Vyanabala vaishamya 
(HTN) 

 

5. Treatment schedule 

Varanadi kashaya was prepared as a Mana kashaya. 1 kalan and 8 madata of each ingredient was 

taken and added 16 parts of water, boiled and reduced to 2 parts. The final 2 parts are divided to equal 3 

parts and given in the morning, evening and next day morning before meals continuously for 30 days. 

She was asked to continue her allopathic treatments for DM and HTN. No changes were made to the diet. 

No any specific exercises were given. Case follow up was done on the 31st day. 

 

6. Observations and Results  

During this case study Patient lost 1kg of body weight. 9cm reduction of waist circumference reduced 

the waist/hip ratio significantly, shifting the high-risk apple shape body into a ratio between apple and 

pear threshold which is of moderate risk to health problems. Her BMI shifted from Obese class I to 

overweight (as per the International Classification of adult underweight, overweight and obesity by 

WHO). And she also reduced 2cm from mid arm circumference, 3cm from mid-thigh circumference and 

5cm of abdominal measurements. 

Significant reduction of total cholesterol (180mg/dl to 106.2mg/dl), LDL (112.6mg/dl to 

106.2mg/dl), Cholesterol Non-HDL (132mg/dl to 129mg/dl) was observed. Her fasting blood sugar levels 

(112mg/dl), SGOT (26.7 IU/L), SGPT (35.7 IU/L), HbA1c (6.9%) levels were constant all throughout. 

The symptoms of heaviness in body, body aches, exhaustion, excessive hunger, thirst and sweating were 
also markedly reduced after the 30 days of treatment.  
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Table 4. Anthropometry changes 

Observation  Before treatment  After treatment  

Body weight  71.9 kg 70.9kg 
BMI 30.1 29.7  
Waist  99cm 90cm 
Waist/hip ratio 0.95 0.84 
Mid arm 33cm 31cm 
Mid-thigh  50cm 47cm 
Abdomen  104cm 99cm 

 

Table 5. Changes in lipid profile 

Lipid  Before treatment  After treatment  

Total cholesterol 180mg/dl 171mg/dl 
LDL 112.6mg/dl 106.2mg/dl 
Cholesterol Non-HDL 132mg/dl 129mg/dl 

 

Table 6. Changes in Ayurveda scale (0-5) 

Observation  Before treatment  After treatment  

More hunger 3 0 
More thirst 3 0 
More debility 3 0 
Excess sweat 3 0 
   

 

Table 7. Changes in signs and symptoms 

Signs and symptoms  Before treatment  After treatment  

Heaviness of body +++ - 
Body aches  ++ - 
Exhaustion +++ - 
Excessive hunger ++ - 
Excessive thirst +++ + 
Excessive sweating  ++++ + 

 

7. Discussion   

During this case study the patient lost 1kg of body weight. Waist circumference reduced by 9cm 

which significantly reduced waist/hip ratio, shifting the high-risk apple shape body into a ratio between 

apple and pear threshold which is of moderate risk to health problems. BMI shifted from Obese class I to 

overweight (as per the International Classification of adult underweight, overweight and obesity by WHO)  

Significant reduction of total cholesterol (180mg/dl – 106.2mg/dl), LDL (112.6mg/dl – 106.2mg/dl), 

Cholesterol Non-HDL (132mg/dl -129mg/dl) was observed.  

Her fasting blood sugar levels were constant throughout.  

The symptoms of heaviness in the body, body aches, exhaustion, excessive hunger, thirst and sweating 

were also markedly reduced after the treatment.  

By evaluating Ayurvedic properties, it’s clearly seen that the 99% of the drugs contain Tiktha Rasa, 

Lagu Guna, Ushna Virya and Katu Vipaka. 95% of the drugs contain Kashaya Rasa and Ruksha Guna. 

99% constiuents of Varanadi kashaya is Kaphavatahara. As Sthaulya is a Kapha predominant Vyadhi, 

the Kaphavatahara property corrects fat metabolism and normalizes the end product and breaks down the 

samprapthi of Sthaulya. Aamapacahana, Anulomana, Grahi actions of those drugs corrects the imbalance 
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of Doshas and maintain a balanced state of Doshas [21]. Katu, Thiktha Rasa, Lagu, Ruksha Guna, Ushna 

Virya and Katu Vipaka has Deepana, Pachana [21] properties. In Sthaulya, both Jataragni and 

Dhatvagnis are affected. Ama formation occurs. By Deepana-pachana action; Agni is corrected. Proper 

dhatu pachana takes place and reduces the chances of excess meda which in turn prevents the chances of 

Sthaulya.  Tikta, Kashaya Rasa, Ruksha Guna, Ushna Vipaka has Chedana and Bhedana [21] properties 

which breaks down the excess medas. This helps in increasing Basal Metabolic Rate and relieves the 

symptoms and effectively manages sthaulya.    

These justify the results obtained from this observational case study. 

 

8. Conclusion  

Most of the research done for Varanadi kashaya on anti-obesity has excluded patients with metabolic 

disorders. But this case study apparently suggests that Varanadi kashaya is significantly effective on 

obese patients with metabolic disorders like DM and HTN. Even without interfering with diet and 

workouts, Varanadi kashaya can address both subcutaneous and visceral fat. Hence, opens up the 

possibilities of controlling obesity and obesity related complications. 
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Abstract 

The condition of a mother during pregnancy, the quality of a mother's food intake, and the condition 

of the family and environment conditions are factors that affect an infant’s condition at birth. This study 
aims to identify manifest variables from latent predictor variables in which the manifest response 

variables consist of infant’s length, infant’s weight, and infant’s health (Apgar) score based on several 

characteristics. Evaluation of the influence of the measurement model and the structural model was 

designed through the Structural Equation Modeling (SEM) approach which was completed with the PLS 
and AMOS algorithms. The results showed that the R2 of the PLS-SEM method was 78.6%, while the R2 

of the AMOS-SEM method was 90.8%. The results of the evaluation of the measurement model through 

AMOS-SEM modeling showed that all manifest variables could measure the latent variables significantly. 
The manifest variable of mother arm circumference was claimed to be the strongest indicator for the 

latent variable of the condition of pregnant mother, the manifest variable of Fe consumption was the 

strongest indicator of the latent variable of food intake of pregnant mother, and the manifest variable of 
family sanitation was the strongest indicator of the latent variable of Family and Environmental 

Conditions. On the other hand, the manifest variable of a baby’s health score based on several 

characteristics was the strongest indicator to measure the latent variable of the birth infant's condition. 

 

Keywords: AMOS-SEM, baby's condition at birth, latent variable, manifest variable 

 

Introduction 

A mother’s health condition and food intake before and during pregnancy significantly affects the 

condition of an infant at birth. Furthermore, an infant’s physical condition and health at birth have an 

important role in the future growth and development of the child. There are a lot of research regarding 

mother’s nutrition quality and health before and after pregnancy which significantly affect infant’s low 

birth weight and infant’s length to be stunting (Hartiningrum and Fitriyah, (2019), Nugroho and 

Sulistyono (2020), Nugroho et al., 2021). Furthermore, the research by Welina et al. (2016), Vilscins and 

Jagal (2018), and Nugroho and Sulistyono (2020), Nugroho et al., (2021) suggested that sanitation and 

house sanitation significantly affected the abnormal condition of newborn babies. 

There are a few statistical models which have been used to figure out the factors that affect an infant’s 

condition at birth. Grouping approaches of normal and abnormal infant’s condition has been done many 

times (Nugroho and Sulistyono (2020), Nugroho et al., (2021)). Comparison of the performance of binary 

classification models, among others, was carried out by Widodo and Handoyo (2017) by comparing 

logistic regression and support vector machine, Handoyo et al (2021) compare logistic regression and 

Linear Discriminant. Meanwhile, Nugroho et al. (2022) compare logistic regression and decision tree on 

the multiclass label response. 

The infant’s condition at birth is observed by the infant weight and infant length which uses numerical 

scale, and it is possible to be approached using regression modeling. On the contrary, the infant’s health 

condition is scored by category. Similarly, predictor variables consist of health condition, mother’s food 
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intake before and after pregnancy, house condition, and environment sanitation, which are scored by 

category. Thus, it is necessary to develop a model that can accommodate mixture scale problems and 

multicollinearity between predictor variables. 

This study is aimed to build a multi-output model through Structural Equation Modeling (SEM) 

approach which was completed with the PLS and AMOS algorithms by using resampling method (SEM-

bootstrap). 

 

Method and Materials 

Source of data  

This research used datasets collected by the Midwifery Department of Wira Husada Nusantara Health 

Polytechnic, Malang, Indonesia from 2020 to 2022. In the dataset, there were 696 sample points which 

were explained by 13 predictor variables and 3 response variables. 

The response variables consisted of 3 latent variables, each of which was measured by several 

manifest variables. The latent variable studied was a variable of an infant’s condition at birth (Yi) which 

was an endogenous variable namely infant’s birth weight (Y1), infant’s birth length (Y2) and Apgar Score 

(Y3). The three predictor variables as exogenous variables namely, the first one as expecting mother’s 

condition (X1) which consisted of the mother’s height (X1.1), mother’s upper arm circumference (X1.2), 

mother’s body mass index (X1.3), mother’s haemoglobin content (X1.4), and mother’s gestational age at an 

infant’s condition at birth (X1.5). The second predictor variable, the food intake of pregnant mothers (X2), 

consisted of Fe consumption (X2.1), vegetable protein consumption (X2.2), animal protein consumption 

(X2.3), and vitamin consumption (X2.4). The third variable was family and environmental conditions (X3) 

which consisted of family conditions (X3.1), water condition (X3.2), toilet condition (X3.3), and house 

sanitation condition (X3.4). 

 

Statistical Analysis 

This study applied Structural Equation Modeling (SEM-AMOS). As a comparison, the modeling was 

carried out by using the Partial Least Square (SEM-PLS) and AMOS approach. The best model was 

determined by the R2 value. The analysis was carried out by AMOS and PLS software. The steps in data 

analysis to test hypotheses were designing a structural model (inner model), designing the measurement 

model (outer model), constructing a path diagram, conversing the path diagrams into a system of 

equations, and implementing Goodness of Fit (Hair, 2017).  

The research path diagram is illustrated in Figure 1.  

 
Figure 1. Path Diagram 

Measurement Equations on the Outer Model 
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The outer model described the specification of the relationship between latent variables and their 

indicators. The measurement equation for the exogenous indicator variable was formulated as        X = 

Λxξ + δ. Value of δ was calculated using the formula of 1 – λ2. The measurement equations for the 

exogenous indicator variables of the study were shown in Table 1. 

The measurement equation for the endogenous indicator variable was formulated as  Y = Λyη + ε. 

Value of ε was calculated using the formula of 1 – λ2.  The measurement equations for the research 

endogenous indicator variables were shown in Table 2. 

 

Structural Equations in the Inner Model 

The inner  

model described the specification of the relationship among latent variables. The structural equation 

of the inner model was formulated as η = Γξ + Βη + ζ. The value of ζ was calculated using the formula of 

1 – R2. The structural equation of the study was shown in Table 3. 

 

Table 1. Measurement Equations for Exogenous Indicator Variables 

Indicator  

 Exogenous Variables 

Error  Pregnant Mother’s Condition  

  (X1)   (X2)  (X3)  

X1.1 = 𝜆1
(𝑋1)

𝑋1   + δ1 

X1.2 = 𝜆2
(𝑋1)

𝑋1   + δ2 

X1.3 = 𝜆3
(𝑋1)𝑋1   + δ3 

X1.4 = 𝜆4
(𝑋1)𝑋1   + δ4 

X1.5 = 𝜆5
(𝑋1)𝑋1   + δ5 

X2.1 =  𝜆6
(𝑋2)𝑋2  + δ6 

X2.2 =  𝜆7
(𝑋2)𝑋2  + δ7 

X2.3 =  𝜆8
(𝑋2)𝑋2  + δ8 

X2.4 =  𝜆9
(𝑋2)𝑋2  + δ9 

X3.1 =   𝜆10
(𝑋3)𝑋3 + δ1 

X3.2 =   𝜆11
(𝑋3)𝑋3 + δ11 

X3.3 =   𝜆12
(𝑋3)𝑋3 + δ12 

X3.4 =   𝜆13
(𝑋3)𝑋3 + δ13 

 

 

 

Table 2. Measurement Equations for Endogenous Indicator Variables (baby’s condition at birth time) 
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Indicator  infant’s condition at birth (Y)  Error 

Y1 = 𝜆1
(𝑌)𝑌 + ε 1 

Y2 = 𝜆2
(𝑌)𝑌 + ε 2 

Y3 = 𝜆3
(𝑌)

𝑌 + ε 3 

Table 3. Structural Equation 

Endogenous Construct Exogenous Construct  Error 

Y = γ11X1 + γ12X2 + γ13X3  + ζ1 

Goodness of Fit 

The inner model was evaluated by using the value of R2. The value of R2 was used to measure the 

level of variation of changes in the independent variable to the dependent variable (Hair, 2017). The 

higher the R2 value was, the better the proposed research model was (Hair, 2017). If the value of R2 was 

0.67; 0.33; and 0.19 for endogenous latent variables in the inner model, it sequentially indicated that the 

model was good, moderate, and weak.  

 

Hypothesis Testing 

Hypothesis testing in this study was carried out using the Structural Equation Modeling method with 

AMOS and PLS where both methods used the bootstrap resampling technique. The statistic test applied 

was t-statistic with the hypothesis: 

H0: βi=0     vs     H1 : βi ≠ 0 

where βi was the structural model parameter for the ith latent variable. The test statistics used are: 

  t cal. =
�̂�𝑖

𝑠.𝑒(�̂�𝑖)
  …………………… (1) 

where �̂�𝑖 was the parameter estimator βi and s.e (�̂�𝑖) was the standard error for �̂�𝑖. The test criteria were: 

accept H0 if the t-test statistic was tcal. ≤ t
𝛼

2
, 𝑑𝑓  (1.96), meaning that there was no significant relationship 

among the latent variables. On the other hand, H0 was rejected if the test statistic tcal. > t
𝛼

2
, 𝑑𝑓  (Hair, 

2017). In other words, there was a direct effect between exogenous and endogenous variables. It means 
that there was a significant contribution between exogenous variables to endogenous variables. 
 

Results and Discussion 

 
Measurement Model Testing 

The measurement model presented the measurement variables (as unobservable variables) for each 

measuring indicator (as observable variables). The measurement model was carried out on each research 

variable. This measurement model was equivalent to Confirmatory Factor Analysis (CFA). The 

coefficient of the loading factor indicated the contribution to a latent variable. The highest of the loading 

factors indicated that the indicator was the strongest effect to latent variable (Table 4). It also appears in 

Fig. 2, Fig. 3. 

Table 4. Construction of Validity Test Results with AMOS and PLS SEM Models 

Variable  Relation 
SEM-AMOS SEM-PLS 

Conclusion 
Coefficient p-value Coefficient p-value 

Pregnant mother’s 

condition (X1) 

X1.1 → X1 0.437 0.000 0.789 0.000 Valid  

X1.2 → X1 0.943 0.000 0.766 0.000 Valid  

X1.3 → X1 0.913 0.000 0.736 0.000 Valid  

X1.4 → X1 0.461 0.000 0.716 0.000 Valid  

X1.5 → X1 0.448 Fix 0.762 0.000 Valid  
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Pregnant mother’s 

food intake (X2) 

X2.1 → X2 0.957 0.000 0.942 0.000 Valid  

X2.2 → X2 0.834 0.000 0.887 0.000 Valid  

X2.3 → X2 0.780 0.000 0.862 0.000 Valid  

X2.4 → X2 0.767 Fix 0.811 0.000 Valid  

Family’s and 

environmental 

condition (X3) 

X3.1 → X3 0.870 0.000 0.918 0.000 Valid  

X3.2 → X3 0.888 0.000 0.930 0.000 Valid  

X3.3 → X3 0.946 0.000 0.949 0.000 Valid  

X3.4 → X3 0.942 Fix 0.944 0.000 Valid  

infant’s condition at 

birth (Y) 

Y1 → Y 0.856 Fix 0.949 0.000 Valid  

Y2 → Y 0.538 0.000 0.774 0.000 Valid  

Y3 → Y 0.898 0.000 0.905 0.000 Valid  

 

  
Fig. 2 Full Model Structural Equation Model (SEM-AMOS) Fig.3 Full Model Structural Equation Model (SEM-PLS) 

 

Based on the results presented in Table 4, Figure 3, and Figure 4, it was known that all indicators had 

a loading factor value > 0.4 and a significance value of < 0.05. It could be said that all indicators had valid 

measurement of each variable.  

The measurement model can also be written in the form of a mathematical equation, as appears in 

Table 5. From Table 5, it was confirmed by the PLS Model that the most dominant indicator for the 

maternal mother’s condition variable (X1) was mother’s height (X1.1). However, SEM-AMOS model 

indicated that the most dominant indicator was the mother’s upper arm circumference (X1.2). Meanwhile, 

the food intake of pregnant mother (X2) was the dominant indicator confirmed by the PLS Model. While 

AMOS indicated Fe consumption (X2.1) as dominant. Furthermore, for the family income and 

environmental conditions variable (X3). It appears that those two SEM models had the same results which 

highlighted the sanitation condition indicator (X3.3). On the other hand, the endogenous variable of 

infant’s birth condition (Yi) showed that SEM-PLS resulted that the dominant indicator was infant’s 

weight, Y1 (0.949) while SEM-AMOS found that Apgar score indicator (Y3) was the dominant indicator 

with a loading value of 0.898. 

Table 5. Measurement Equation for Indicator of Exogenous Variables 

SEM Model 
Indic

ator 

 Exogenous Variables 
Error 

Δ 
 

Pregnant mother’s 

condition (X1) 

Pregnant mother’s 

food intake (X2) 

Family’s and environmental 

conditions (X3) 

SEM-AMOS 

X1.1 = 0.437 X1    + 
0.809 

X1.2 = 0.943 X1 
   + 

0.111 

X1.3 = 0.913 X1 
   + 

0.166 

X1.4 = 0.461 X1 
   + 

0.787 

X1.5 = 0.448 X1 
   + 

0.799 

X2.1 =  0.957 X2 
  + 

0.084 

X2.2 =  0.834 X2 
  + 

0.304 

X2.3 =  0.780 X2 
  + 

0.392 

X2.4 =  0.767 X2   + 
0.412 
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X3.1 =   0.870 X3  + 
0.243 

X3.2 =   0.888 X3  + 
0.211 

X3.3 =   0.946 X3  + 
0.105 

X3.4 =   0.942 X3  + 
0.113 

SEM-PLS 

X1.1 = 0.789 X1    + 
0.377 

X1.2 = 0.766 X1    + 
0.413 

X1.3 = 0.736 X1    + 
0.458 

X1.4 = 0.716 X1    + 
0.487 

X1.5 = 0.762 X1    + 
0.419 

X2.1 =  0.942 X2   + 
0.113 

X2.2 =  0.887 X2   + 
0.213 

X2.3 =  0.862 X2   + 
0.257 

X2.4 =  0.811 X2   + 
0.342 

X3.1 =   0.918 X3  + 
0.157 

X3.2 =   0.930 X3  + 
0.135 

X3.3 =   0.949 X3  + 
0.099 

X3.4 =   0.944 X3  + 
0.109 

 
The measurement equation for the endogenous indicator variables was displayed in Table 6, while 

Structural Equation Modeling (Table 7).  

Table 6. Measurement Equation for Endogenous Variable Indicators 

SEM-Models 
Indicator   

infant’s birth condition 

(Y) 
 

Error 

ε 

SEM-AMOS 

Y1 = 0.856 Y + 0.267 

Y2 = 0.538 Y + 0.711 

Y3 = 0.898 Y + 0.194 

SEM-PLS 

Y1 = 0.949 Y + 0.099 

Y2 = 0.774 Y + 0.401 

Y3 = 0.905 Y + 0.181 

Table 7.  Structural Equation Modeling  

SEM-Models 
Endogenous 

Variable 

Exogenous  

Variable  
 

Error 
ζ  

SEM-AMOS Y = 0.091 X1 + 0.129 X2 + 0.937X3  + 0.092 

SEM-PLS Y = 0.371 X1 + 0.528 X2 + 0.021X3  + 0.214 

 

The summary of the results of t statistic for the direct effect test was shown in Table 8. Based on the 

hypothesis testing on the direct effect shown in Table 8, it was confirmed that in the analysis using SEM-

AMOS, all exogenous variables, namely maternal condition (X1), maternal consumption (X2), and 

environmental and family conditions (X3) had significant direct effect on the variables. Environmental 

and family conditions variable (X3) was the dominant variable that affected the infant's weight at birth 

(Y) of 0.937. This was different from the results of the analysis using SEM-PLS which showed that family 

and environmental conditions (X3) did not have significant effect on the infant’s condition at birth (Y) 

while the other two variables which were maternal condition (X1) and maternal consumption (X2) gave a 

significant effect on the condition of the infant at birth, respectively 0.371 and 0.528. So, based on the 

results of SEM-PLS, the variable that had the dominant influence on the condition of the infant at birth 

(Y) was the variable of the food intake of the pregnant mother (X2).  

Table 8. The Summary of Direct Effect Test 
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SEM-

Models 
Direct Effect 

Hypothesis 
Path Coeff p-value Conclusion 

H0 Ha 

SEM-

AMOS 

X1🡪Y H0(1): γ11= 0 Ha(1): γ11 ≠ 0 0.091 0.000 Significant  

X2🡪Y H0(2): γ12= 0 Ha(2) γ12 ≠ 0 0.129 0.000 Significant  

X3🡪Y H0(3): γ21= 0 Ha(3): γ21 ≠ 0 0.937 0.000 Significant  

SEM-PLS 

X1🡪Y H0(1): γ11= 0 Ha(1): γ11 ≠ 0 0.371 0.000 Significant  

X2🡪Y H0(2): γ12= 0 Ha(2) γ12 ≠ 0 0.528 0.000 Significant  

X3🡪Y H0(3): γ21= 0 Ha(3): γ21 ≠ 0 0.021 0.564 
Not 

Significant 

Goodness of Fit Model 

The next analysis was the full analysis of the SEM in full model using both methods, namely SEM-

Amos and SEM-PLS. The analysis of the data processing results at the full model SEM stage was carried 

out by conducting compatibility tests and statistical tests. Summary of the results of Goodness of Fit using 

SEM in full model can be seen in table 9. 

Table 9. Goodness of Fit test using SEM and PLS Method 

Model Accuracy SEM PLS 

R-Square 0.908 0.786 

Conclusion Good Good  

Based on the results shown in Table 9, it could be seen that the model using the Structural Equation 

Modeling method with AMOS obtained an R2 value of 0.908 or 90.8%. Meanwhile, using the Partial 

Least Square method, an R2 value of 0.786 or 78.6% was obtained. The predictive relevance value of 

78.6% also indicated that the diversity of the data that could be explained by the model was 78.6% or, in 

other words, the information contained in the 78.6% data could be explained by the model. Meanwhile, 

the remaining 22.4% was explained by other variables (which had not been contained in the model) and 

errors. Because the R2 value obtained reached even more than 0.5 (50%), the structural model that had 

been formed was said to be appropriate. Based on these results, it could be seen that the value of R2 using 

SEM-AMOS was greater than the value of R2 using SEM-PLS so that, in this study, the model using 

SEM-AMOS was more representative. 

Conclusion 

 Based on the analysis conducted using SEM-AMOS and SEM-PLS methods, the results showed 

that the R2 of the PLS-SEM method was 78.6%, while the R2 of the AMOS-SEM method was 90.8%. The 

results of the evaluation of the measurement model through AMOS-SEM modeling showed that all 

manifest variables could measure the latent variables significantly. The manifest variable of mother’s 

upper arm circumference was claimed to be the strongest indicator for the latent variable of the pregnant 

mother’s condition, the manifest variable of Fe consumption was the strongest indicator of the latent 

variable of pregnant women’s food intake, and the manifest variable of family sanitation was the strongest 

indicator of the latent variable of family’s environmental conditions. On the other hand, the manifest 

variable of infant’s health (Apgar) score based on several characteristics was the strongest indicator to 

measure the latent variable of the infant's condition at birth. 
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