
Archive ouverte UNIGE
https://archive-ouverte.unige.ch

Thèse 2021                                     Open Access

This version of the publication is provided by the author(s) and made available in accordance with the 

copyright holder(s).

Reframing Non-Communicable Diseases and Injuries for equity in limited 

resource settings in the context of Universal Health Coverage in Kenya

Mwangi, Kibachio Joseph Morris M.

How to cite

MWANGI, Kibachio Joseph Morris M. Reframing Non-Communicable Diseases and Injuries for equity in 

limited resource settings in the context of Universal Health Coverage in Kenya. 2021. doi: 

10.13097/archive-ouverte/unige:161127

This publication URL: https://archive-ouverte.unige.ch//unige:161127

Publication DOI: 10.13097/archive-ouverte/unige:161127

© This document is protected by copyright. Please refer to copyright holder(s) for terms of use.

https://archive-ouverte.unige.ch
https://archive-ouverte.unige.ch//unige:161127
https://doi.org/10.13097/archive-ouverte/unige:161127


 

 
 
 

Faculté de Médecine,  

Département de Médecine Sociale et 

Préventive,  

 Institut de Santé Globale  

 

 

Thèse préparée sous la direction du Professeur Idris Guessous 
 
 

 
RECADRE LES MALADIES NON TRANSMISSIBLES ET LES BLESSURES POUR L'ÉQUITÉ DANS 

LES MILIEUX À RESSOURCES LIMITÉES DANS LE CONTEXTE DE LA COUVERTURE 
SANITAIRE UNIVERSELLE AU KENYA 

 
 
 

Thèse 

présentée à la Faculté de Médecine 

de l'Université de Genève 

pour obtenir le grade de Docteur en Sciences Biomédicales , Mention Santé Globale 

par 

 

Kibachio Joseph MWANGI 

 
de 
 

Kenya 
 
 

Thèse n° 018 
 

Geneva 
 

2021 
  



 2 

 

 

 
 
 

Faculté de Médecine,  

Département de Médecine Sociale et 

Préventive,  

 Institut de Santé Globale  

 

 

Thèse préparée sous la direction du Professeur Idris Guessous 
 
 

 
REFRAMING NON-COMMUNICABLE DISEASES AND INJURIES FOR EQUITY IN 
LIMITED RESOURCE SETTINGS IN THE CONTEXT OF UNIVERSAL HEALTH 

COVERAGE IN KENYA 

 
 
 

Thèse 

présentée à la Faculté de Médecine 

de l'Université de Genève 

pour obtenir le grade de Docteur en Sciences Biomédicales , Mention Santé Globale 

par 

 

Kibachio Joseph MWANGI 

  
de 
 

Kenya 
 
 

Thèse n° 018 
 

Geneva  
 

2021 

 



 3 

Acknowledgment 
“May this work immortalize Elizabeth Wairimu; my Mother, 

who sacrificed for me to live and to go to school” 

 

It is with genuine gratefulness and warmest regard too that I dedicate this work to 

My beloved Dorcas, Faith, Hope and Joy Kibachio 

for their support, patience, prayers and push towards the completion of this work. 
 

To my supervisor at the University of Geneva; 

Prof. Idris Guessous and Dr. David Beran and Dr. Peninah Masibo 

I am forever grateful for your support and mentorship. 
 

To the colleagues of Cohort 3 University of Geneva - Global health program,  

Lassane Kabore, Sugitha Sureshkumar Pam and Sara Tomczyk,  

Dr S. Shongwe, Prof Dangou JM, Mikaela Smit  

Dr Kahumburu, Dr. Macharia, Peter Mûkristu, Mara Nakagawa,  

Mahafous Saka, Yodoma Issaka, Njeri Faith,  

Joseph and Anna Mutiso, 

Dear Friends Njoroge Thomas, Kabuthia Riunge, Starehe C’96, 

PENTVAST and my RKC members, 
 

Drs, Gladwell Gathecha, Valerian Mwenda, Oren Ombiro, Mwangi Martin,  

Amwayi (RIP) and J. Omollo from the Kenyan FELTP program; 

Thank you so much for the comradery, support, wisdom and strength. 

Finally, 

to my motherland  

Kenya 

and to all the persons working to transform her to a better place for the coming generations;  

Partners in Health through their NCD Synergies Program and The Lancet NCDI Poverty 

Commission,  

Dr. Gene Bukhman, Dr. Neil Gupta, Jeremiah Mwangi, Dr. Eva Njenga and the NCD Alliance 

team in Kenya, Dr. William Maina, Nyamongo, Eva Muchemi (RIP), Miruka, Lilian Karugu, 

Kanyeki, Nato, Oti, Jepsongol, Kyobutungi, Magoko, Catherine Ngugi, Kimani, Gideon Mburu, 

Peace, Gakenye, Zachary Ndegwa and all the colleagues at the Kenyan Ministry of Health 

working to halt and reverse the burden of NCDs and ill health in Kenya; 

Yours is a special place in my heart. 

“Asanteni sana; Mungu awabariki” 



 4 

List of Abbreviations 
AIDS Aquired Immunodeficiency Syndrome 
AOR  Adjusted Odds Ratios 
APHRC   Africa Population Health Research Center  
COPD   Chronic Obstructive Pulmonary Disease  
CVD   Cardiovascular Disease  
DALYs   Disability-Adjusted Life Years  
DCP3   Disease Control Priorities 3  
DHS  Demographic and Health Survey  
DNA  Deoxyribonucleic Acid 
GBD   Global Burden of Disease  
GNI  Gross National Income 
GoK   Government of Kenya  
HDSS  Health and Demographic Surveillance System  
HIV   Human Immunodeficiency Virus  
HPV   Human Papillomavirus  
HSSP   Health Sector Strategic Plan  
ICC  Inter-sectoral Collaborating Committee 
KDHS   Kenya Demographic and Health Survey  
KEMRI   Kenya Medical Research Institute  
KEPH   Kenya Essential Package for Health  
KMoH   Kenya Ministry of Health  
KSh   Kenyan Shilling  
LMIC  Low and Middle-income Countries 
MDG  Millennium Development Goals 
MPI   Multidimensional Poverty Index  
MTNT  Maladies Non Transmissibles et Traumatismes  
NCDIs   Non-Communicable Diseases and Injuries  
NCDs   Non-Communicable Diseases  
NEML   National Essential Medicines List  
NHA   National Health Accounts  
PHC  Primary Health Care 
PPP   Purchasing Power Parity  
SARA   Service Availability and Readiness Assessment  
SDG  Sustainable Development Goals 
SES  Social Economic Status 
SSPH  Swiss School of Public Health 
THE  Total Health Expenditure 
UHC  Universal Health Coverage 
UNGA  UN General Assembly 
UNIGE   University of Geneva 
USD   United States Dollar  
WHA World Health Assembly 
WHO   World Health Organization  
WHO STEPS   WHO STEPwise Approach to Surveillance  
YLD   Years Lived with Disability  
YLL    Years of Life Lost 



 5 

List of Publications, Submitted Manuscripts & Oral Communications 
I. Scientific articles published in peer reviewed journals in which the candidate is 

the first author, and the supervisor is a co-author, 

1. Mwangi, K., Gathecha, G., Nyamongo, M., Kimaiyo, S., Kamano, J., Bukachi, F., 
Odhiambo, F., Meme, H., Abubakar, H., Mwangi, N., Nato, J., Oti, S., Kyobutungi, C., 
Wamukoya, M., Mohamed, S.F., Wanyonyi, E., Ali, Z., Nyanjau, L., Nganga, A., Kiptui, D., 
Karagu, A., Nyangasi, M., Mwenda, V., Mwangi, M., Mulaki, A., Mwai, D., Waweru, P., 
Anyona, M., Masibo, P., Beran, D., Guessous, I., Coates, M., Bukhman, G. and Gupta, N., 
2021. Reframing Non-Communicable Diseases and Injuries for Equity in the Era of Universal 
Health Coverage: Findings and Recommendations from the Kenya NCDI Poverty 
Commission. Annals of Global Health, 87(1), p.3. 
https://www.annalsofglobalhealth.org/articles/10.5334/aogh.3085  

2. Mwangi KJ, Mwenda V, Gathecha G, Beran D, Guessous I, Ombiro O, Ndegwa Z, Masibo 
P. Socio-economic and demographic determinants of non-communicable diseases in Kenya: 
a secondary analysis of the Kenya stepwise survey. Pan Afr Med J. 2020 Dec 16;37:351. 
PMC7992900 https://www.panafrican-med-journal.com/content/article/37/351/full  

3. Kibachio, J., Mwenda, V., Ombiro, O., Kamano, J. H., Perez-Guzman, P. N., Mutai, K. K., 
Guessous, I., Beran, D., Kasaie, P., Weir, B., Beecroft, B., Kilonzo, N., Kupfer, L., & Smit, M 
(2020). Recommendations for the use of mathematical modelling to support decision-
making on integration of non-communicable diseases into HIV care. Journal of the 
International AIDS Society, 23 Suppl 1(Suppl 1), e25505. 
https://doi.org/10.1002/jia2.25505 

II. Supplementary articles related to the thesis in which the candidate is an author 
and affiliated to the institute of Global Health; Faculty of Medicine, University 
of Geneva, Switzerland. 

1. Geldsetzer P, Manne-Goehler J, Marcus ME, Ebert C, Zhumadilov Z, Wesseh CS, Tsabedze 
L, Supiyev A, Sturua L, Bahendeka SK, Sibai AM, Quesnel-Crooks S, Norov B, Mwangi KJ, 
Mwalim O, Wong-McClure R, Mayige MT, Martins JS, Lunet N, Labadarios D, Karki KB, 
Kagaruki GB, Jorgensen JMA, Hwalla NC, Houinato D, Houehanou C, Msaidié M, 
Guwatudde D, Gurung MS, Gathecha G, Dorobantu M, Damasceno A, Bovet P, Bicaba BW, 
Aryal KK, Andall-Brereton G, Agoudavi K, Stokes A, Davies JI, Bärnighausen T, Atun R, 
Vollmer S, Jaacks LM. The state of hypertension care in 44 low-income and middle-income 
countries: a cross-sectional study of nationally representative individual-level data from 1·1 
million adults. Lancet. 2019 Aug 24;394(10199):652-662. doi: 10.1016/S0140-
6736(19)30955-9. Epub 2019 Jul 18. PMID: 31327566  

2. Lemp JM, De Neve JW, Bussmann H, Chen S, Manne-Goehler J, Theilmann M, Marcus ME, 
Ebert C, Probst C, Tsabedze-Sibanyoni L, Sturua L, Kibachio JM, Moghaddam SS, Martins 
JS, Houinato D, Houehanou C, Gurung MS, Gathecha G, Farzadfar F, Dryden-Peterson S, 
Davies JI, Atun R, Vollmer S, Bärnighausen T, Geldsetzer P. Lifetime Prevalence of Cervical 
Cancer Screening in 55 Low- and Middle-Income Countries. JAMA. 2020 Oct 
20;324(15):1532-1542. doi: 10.1001/jama.2020.16244. PMID: 33079153; PMCID: 
PMC7576410  

3. Wekesah FM, Nyanjau L, Kibachio J, Mutua MK, Mohamed SF, Grobbee DE, Klipstein-
Grobusch K, Ngaruiya C, Haregu TN, Asiki G, Kyobutungi CK. Individual and household 
level factors associated with presence of multiple non-communicable disease risk factors in 
Kenyan adults. BMC Public Health. 2018 Nov 7;18(Suppl 3):1220. doi: 10.1186/s12889-018-
6055-8. PMID: 30400905; PMCID: PMC6219015  



 6 

4. Bukhman G, Mocumbi AO, Atun R, et al. The Lancet NCDI Poverty Commission: bridging 
a gap in universal health coverage for the poorest billion. Lancet.2020;396(10256):991-
1044.doi:10.1016/S0140-6736(20)31907-3 *(I was part of the publication as The Lancet 
NCDI Poverty Commission study group that includes the co-chairs and coordinators of the 
first 11 countries to initiate National NCDI Poverty Commissions, Groups and Consortia.) 

5. Matanje Mwagomba BL, Ameh S, Bongomin P, Juma PA, MacKenzie RK, Kyobutungi C, 
Lukhele N, Mwangi KJM, Amberbir A, Klipstein-Grobusch K, Gómez-Olivé FX, Berman J. 
Opportunities and challenges for evidence-informed HIV-noncommunicable disease 
integrated care policies and programs: lessons from Malawi, South Africa, Swaziland and 
Kenya. AIDS. 2018 Jul 1;32 Suppl 1:S21-S32. doi: 10.1097/QAD.0000000000001885. 
PMID: 29952787 

6. Seiglie JA, Marcus ME, Ebert C, Prodromidis N, Geldsetzer P, Theilmann M, Agoudavi K, 
Andall-Brereton G, Aryal KK, Bicaba BW, Bovet P, Brian G, Dorobantu M, Gathecha G, 
Gurung MS, Guwatudde D, Msaidié M, Houehanou C, Houinato D, Jorgensen JMA, 
Kagaruki GB, Karki KB, Labadarios D, Martins JS, Mayige MT, Wong-McClure R, Mwangi 
JK, Mwalim O, Norov B, Quesnel-Crooks S, Silver BK, Sturua L, Tsabedze L, Wesseh CS, 
Stokes A, Atun R, Davies JI, Vollmer S, Bärnighausen TW, Jaacks LM, Meigs JB, Wexler DJ, 
Manne-Goehler J. Diabetes Prevalence and Its Relationship With Education, Wealth, and 
BMI in 29 Low- and Middle-Income Countries. Diabetes Care. 2020 Apr;43(4):767-775. 
doi: 10.2337/dc19-1782. Epub 2020 Feb 12. PMID: 32051243; PMCID: PMC7085810  

7. Smit M, Perez-Guzman PN, Mutai KK, Cassidy R, Kibachio J, Kilonzo N, Hallett TB. 
Mapping the Current and Future Noncommunicable Disease Burden in Kenya by Human 
Immunodeficiency Virus Status: A Modeling Study. Clin Infect Dis. 2020 Nov 5;71(8):1864-
1873. doi: 10.1093/cid/ciz1103. PMID: 31734688. 

8. Mwenda V, Mwangi M, Nyanjau L, Gichu M, Kyobutungi C, Kibachio J. Dietary risk factors 
for non-communicable diseases in Kenya: findings of the STEPS survey, 2015. BMC Public 
Health. 2018 Nov 7;18(Suppl 3):1218. doi: 10.1186/s12889-018-6060-y. PMID: 30400904; 
PMCID: PMC6219002. 

9. Teufel F, Seiglie JA, Geldsetzer P, Theilmann M, Marcus ME, Ebert C, Arboleda WAL, 
Agoudavi K, Andall-Brereton G, Aryal KK, Bicaba BW, Brian G, Bovet P, Dorobantu M, 
Gurung MS, Guwatudde D, Houehanou C, Houinato D, Jorgensen JMA, Kagaruki GB, 
Karki KB, Labadarios D, Martins JS, Mayige MT, McClure RW, Mwangi JK, Mwalim O, 
Norov B, Crooks S, Farzadfar F, Moghaddam SS, Silver BK, Sturua L, Wesseh CS, Stokes 
AC, Essien UR, De Neve JW, Atun R, Davies JI, Vollmer S, Bärnighausen TW, Ali MK, 
Meigs JB, Wexler DJ, Manne-Goehler J. Body-mass index and diabetes risk in 57 low-
income and middle-income countries: a cross-sectional study of nationally representative, 
individual-level data in 685 616 adults. Lancet. 2021 Jul 17;398(10296): 238-248.DOI: 
https://doi.org/10.1016/S0140-6736(21)00844-8 PMID: 34274065. 

III. Oral presentations made on parts of this thesis work:  
1. Participated in the 2018 Swiss School of Public Health SSPH+ Science Flash Talk Award at 

the Geneva Health Forum (GHF) on 10 April 2018 and made a presentation on the thesis 
work (see annexed certificate and ECT credit confirmation) 

2. The impact of the NCDI Poverty Lancet Commission report on more inclusive, pro-poor 
NCD policies in Kenya. I Made a presentation on part of the thesis pitching on the policy 
utility of the work done with the lancet poverty commission towards reframing non-
communicable diseases and injuries for equity in the era of UHC in Kenya.   

o Recording for the high-level Launch of the Lancet poverty Commission on 
vimeo.com on twitter. https://t.co/KhV18iu0nd?amp=1   



 7 

Abstract in English 

Background:  

Non-Communicable Diseases and injuries (NCDIs) are the leading causes of morbidity and 

mortality worldwide, with projections of even more burden by 2030 especially from low 

and middle-income countries. NCDIs are becoming a major public health concern with 

significant social and economic implications in terms of health care-needs, lost productivity 

and premature death and are thus a serious setback to the attainment of social, health and 

economic targets.  This thesis set out to establish the burden of NCDs and Injuries in Kenya, 

their corelation to socioeconomic determinants and the contribution of poverty as a driver 

of their causation and outcome. It further looked at the health system readiness, availability, 

effectiveness and coverage of the current approach and recommended a package of 

interventions for halting and reversing the NCDI burden in Kenya in the context of 

Universal Health Coverage (UHC).  

Methods:  

The burden of NCDIs was determined using desk reviews of published literature, estimates from 

the Global Burden of Disease Study and secondary analysis of the Kenya WHO STEP survey for 

non-communicable disease (NCD) risk factors which is the WHO-recommended framework 

for NCD surveillance. The GBD 2016 study was utilized to model and estimate prevalence, 

disability-adjusted life years (DALYs) and proportion of total deaths from specific NCDs and 

injuries. The Kenya Demographic and Health Survey and 2 Health and Demographic 

Surveillance System (HDSS) were used to determine causes of death, overall death rates due 

to NCDIs and to calculate a comparative socioeconomic status index. Data on national 

health expenditures were extracted from the Kenya National Health Accounts 2015/2016. 

Baseline availability of NCDI services was estimated using the 2013 Kenya Service 

Availability and Readiness Assessment (SARA) survey. Priority conditions were selected 

based on the overall health impact, severity in terms of premature mortality, disability 

caused, comparative inequity caused and the prevailing national priorities. A package of 

cost-effective interventions costed for low-income countries to achieve UHC for NCDs and 

injuries was drawn from the Disease Control and Priorities 3 (DCP3) study group. Following 

a policy recommendation from this work for integration of NCDIs into existing primary 

care platforms such as HIV, TB and maternal health, the feasibility of using mathematical 

modelling to support decision-making on integration of NCDIs and HIV/AIDS was 

evaluated. 
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Results:  

There is a high burden of NCDIs accounting for 37% of the disease burden in DALYs in 

Kenya. More than half (53%) of the NCD DALYs and 72% of injury DALYs occur before 

the age of 40. Of all DALYs from NCDIs, 67% were however related to conditions other 

the four NCDs highlighted in the WHO NCD Global Action Plan. The poorest wealth 

quintiles experienced a substantially higher deaths rate from NCDIs and had lower access 

to diagnosis and NCDI-related health services.  

There was a 23.2% reduction in household income in households with NCDI relative to 

households affected by communicable diseases. Of households experiencing NCDs, 29.9% 

of those in the lowest quintile experienced catastrophic expenditures (>30% of total 

household income), compared to 9.2% in the highest income quintile. Counties with a 

higher proportion of the population living in the poorest billion had a lower mean number 

of tracer NCD medications and services (r = –0.386, p = <0.01). Fourteen conditions were 

recommended to build on the existing Kenya NCDI Strategic Plan alongside a package of 

thirty-four interventions across the outpatient, inpatient, surgical, mental health, rehabili-

tation, and palliative care service in the UHC context at an estimated cost of USD 

520,146,154 which represents an incremental investment of USD 11.97 per capita annually 

that will potentially avert 9,322 premature deaths annually by the year 2030. 

Conclusions and perspectives 

To halt and reverse the growing burden of NCDIs in Kenya, policy makers must broaden 

their attention beyond the traditional NCD behavioural risk factors and embrace a more 

comprehensive approach with inclusive interventions across the life course as opportunities 

for prevention and control of NCDs exist in all cohorts of the human development and not 

only among the older persons. 

While behavioural risk factors have a large attributable risk for NCDs and Injuries, poverty 

has a huge indirect role the progression and outcome of these diseases in limited resources 

settings like Kenya. A whole of government approach is required as some of the 

determinants of NCDIs like poverty fall outside the direct control of the health sector. As 

NCDI systems are poorly funded, integrating some elements of their prevention and control 

into other primary care platforms like HIV will create synergies that will improve access 

and outcome. To support decision making on scale and what components to integrate, the 

use of mathematical modelling is highly recommended drawing on the HIV/TB success 

experiences.  
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Abstract in French 

Contexte :  
Les Maladies Non Transmissibles et Traumatismes (MTNTs) représentent les principales 
causes de morbidité et de mortalité dans le monde, avec des projections d'une 
aggravation de la situation d'ici 2030, principalement dans les pays à revenu faible et 
intermédiaire. Les MTNTs deviennent un problème majeur de santé publique avec des 
implications sociales et économiques importantes en termes de besoins en soins de 
santé, de perte de productivité et de décès prématurés, et constituent donc un sérieux 
obstacle pour la réalisation des objectifs sociaux, sanitaires et économiques. Cette étude 
vise à établir l’impact des MTNTs au Kenya, leur corrélation avec les déterminants socio-
économiques et la contribution de la pauvreté en tant que facteur de causalité et de 
résultat. Elle a également examiné l'état de préparation du système de santé, la 
disponibilité, l'efficacité et la couverture de l'approche actuelle et a recommandé un 
ensemble d'interventions pour arrêter et inverser le fardeau des MTNTs au Kenya dans 
le contexte de la Couverture Santé Universelle (CSU).  

Méthodes :  

L’impact des MTNTs a été déterminé à l'aide d'examens documentaires de la littérature 
publiée, d'estimations provenant de l'étude Global Burden of Disease et d'une analyse 
secondaire de l'enquête WHO STEP au Kenya sur les facteurs de risque des maladies 
non transmissibles (MNTs). L'étude GBD 2016 a été utilisée pour modéliser et estimer 
la prévalence, les années de vie ajustées sur l'incapacité (DALYs) et la proportion du 
total des décès dus aux MTNTs. L'enquête démographique et sanitaire du Kenya et le 
système de surveillance sanitaire et démographique (HDSS) ont été utilisés pour 
déterminer les causes de décès, les taux de mortalité globaux dus aux MTNTs et pour 
calculer un indice comparatif de statut socio-économique. Les données sur les dépenses 
nationales de santé ont été extraites des comptes nationaux de la santé du Kenya 
2015/2016. 

La disponibilité de base des services MTNTs a été estimée à l'aide de l'enquête 2013 sur 
la disponibilité des services et l'état de préparation au Kenya. Les conditions prioritaires 
ont été sélectionnées sur la base de l'impact global sur la santé, de la gravité en termes 
de mortalité prématurée, des handicaps causés, de la comparaison des inégalités causée 
et des priorités nationales dominantes. Un ensemble d'interventions rentables pour les 
pays à faible revenu pour permettre d'atteindre la CSU pour les MTNTs, a été tiré du 
groupe d'étude sur le contrôle des maladies et les priorités 3 (DCP3). Suite à une 
recommandation politique issue de ce travail en faveur de l'intégration des MTNTs dans 
les plateformes de soins primaires existantes telles que le VIH, la tuberculose et la santé 
maternelle, nous avons évaluer la faisabilité de l'utilisation de la modélisation 
mathématique pour soutenir la prise de décision sur l'intégration des MTNTs et du 
VIH/SIDA. 
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 Résultats :  

Le Kenya est confronté à un lourd fardeau des MTNTs, qui représentent 37% de la 
charge de morbidité dans les DALYs au Kenya. Plus de la moitié (53 %) des DALYs de 
MNT et 72% des DALYs de traumatismes surviennent avant l'âge de 40 ans. De toutes 
les DALYs des MTNTs, 67 % étaient toutefois liées à des affections autres que les quatre 
MNTs mises en évidence dans le Plan d'Action Mondial de l'OMS sur les MNT. Les 
quintiles les plus pauvres ont connu un taux de mortalité due aux MTNTs 
considérablement élevé et avaient un accès limité aux services de diagnostic et de santé 
liés aux MTNTs. 

Les MTNTs ont été associées à la réduction de 23,2% du revenu des ménages par 
rapport aux ménages touchés par les maladies transmissibles. Parmi les ménages 
souffrant de MNT, 29,9 % de ceux du quintile inférieur ont subi des dépenses 
catastrophiques (plus de 30 % du revenu total du ménage), contre 9,2 % dans le 
quintile de revenu le plus élevé. Les comtés ayant une proportion plus élevée de la 
population vivant dans le milliard le plus pauvre, avaient un nombre moyen faible de 
médicaments et de services de dépistage contre les MNTs (r = –0,386, p = <0,01). 14 
conditions ont été recommandées, en s'appuyant sur le plan stratégique sur les MTNTs 
existant au Kenya, ainsi que sur un ensemble de trente-quatre interventions dans les 
domaines des soins ambulatoires, des soins hospitaliers, de la chirurgie, de la santé 
mentale, de la réadaptation et des soins palliatifs dans le contexte de la CSU pour un 
coût estimé à 520.146.154 USD ; ce qui représente un investissement supplémentaire de 
11,97 USD par habitant par an et qui permettra d'éviter potentiellement 9.322 décès 
prématurés par an d'ici 2030. 
Conclusions et perspectives : 

Pour arrêter et inverser l’impact croissant des MTNTs au Kenya, les politiques doivent 
élargir leur attention au-delà des facteurs de risque comportementaux traditionnels des 
MNTs et adopter une approche plus globale avec des interventions inclusives tout au 
long de la vie, puisque des opportunités de prévention et de contrôle des MNTs existent 
dans toutes les cohortes du développement humain et pas seulement chez les personnes 
âgées. 

Alors que les facteurs de risque comportementaux présentent un risque important 
attribuable aux MTNTs, la pauvreté joue un rôle indirect énorme à la fois dans la cause 
et les conséquences de ces maladies dans des contextes de ressources limitées comme le 
Kenya. Une approche gouvernementale globale est nécessaire puisque certains des 
déterminants des MTNTs, comme la pauvreté, échappent au contrôle direct du secteur 
de la santé. Comme les systèmes de lutte contre les MTNTs sont mal financés, 
l'intégration de certains éléments de leur prévention et de leur contrôle dans d'autres 
plateformes de soins primaires, comme le VIH, permettra de créer des synergies qui 
amélioreront l'accès et les résultats. Pour faciliter la prise de décision à grande échelle et 
considérant les éléments à intégrer, il est fortement recommandé de recourir à la 
modélisation mathématique en s'inspirant des expériences réussies avec le VIH/TB. 
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CHAPTER 1: GENERAL INTRODUCTION 
1.1 Background 

Non-communicable diseases (NCDs) are illnesses usually of a chronic nature, with slow 

progression, a lengthy course and generally non-transmittable from one person to 

another (1). They are the leading causes of morbidity and mortality worldwide, with 

projections of even more burden by 2030 especially from low and middle income 

countries (2). According to the World Health Organization (WHO) estimates, NCDs kill 

approximately 41 million people worldwide annually, with the four major contributors 

of this burden being cardiovascular diseases, cancers, respiratory diseases and diabetes, 

accounting for around 71% of all NCD deaths globally (3). 

Low and middle income countries (LMICs) constitute the biggest proportion of this 

disease burden, with almost three quarters of global NCD deaths, 82% of all NCD 

premature deaths (below age of 70 years) and having the highest number of healthy 

years lost/disability adjusted life years worldwide (4, 5). Almost 30 percent of NCD 

deaths in LMICs occur among people under age 60 years at the peak of their economic 

productivity compared to only 13 percent in high-income countries (6). It is projected 

that this imbalance of disease burden will continue tilting negatively in favor of low 

income settings such that by 2030 they will have eight times more deaths than the 

developed world (7). This is in line with the observation that NCDs currently receive 

minimal resource allocation from both governments and donor assistance relative to 

infectious disease in developing nations (8). 

1.1.1 NCD and Injuries in the global and regional context  

Between 1990 and 2017, the proportion of all disability adjusted live years attributable 

to NCDs raised from 19% to 30% of the total burden in the Sub Sahara region (9). On 

this trajectory, NCDs are set to overtake communicable, maternal, neonatal and 

nutritional conditions and diseases as the leading cause of mortality by 2030 (10).  

While the burden of NCDs and Injuries is on a steep rise in LMICs, these countries’ 

health systems are not resilient enough and are still grappling with a huge 

communicable diseases burden hence constituting the triple burden of disease (11, 12). 

These diseases, which themselves thrive in poverty and weak health systems, have a 

huge potential of retarding and crippling the economic development of the LMICs, 
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creating a vicious cycle of poverty and ill-health(11). The health effects of NCDs and 

related risk-factors are well established (13-16) and are a major public health concern 

with significant social and economic implications in terms of health care-needs, lost 

productivity and premature death and are thus a serious setback to the attainment of 

social, health and economic targets. According to the WHO Global status report on 

non-communicable diseases 2014, taking action on NCDs would save millions of lives 

and save LMIC’s economies an estimated $7 trillion in economic loses during 2011–

2025 period of global action on NCDs (17). 

Injuries resulting from traffic collisions, drowning, poisoning, falls or burns and violence 

from assault, self-inflicted violence or acts of war kill more than five million people 

worldwide annually and cause harm to millions more. While they account for 9% of 

global mortality, it is estimated that they contribute to dozens of hospitalizations, 

hundreds of emergency department visits and thousands of doctors’ appointments. 

Equally, a large proportion of people surviving their injuries incurs temporary or 

permanent disabilities (18). Over 90% of injury deaths occurring in low- and middle-

income countries where health-care systems are least prepared to meet the challenge. 

As such, injuries contribute to the vicious cycle of poverty owing to huge and 

catastrophic economic and social costs (19). 

1.1.2 NCDs in the post 2015 developmental agenda  

The growing prominence of NCDIs and especially the resultant premature mortality 

and burden on the global economy has led to no less than 3 United Nations General 

Assembly High-level Meetings. The first meeting attracting Heads of State and 

Government and representatives was held on 20 September 2011 and culminated in a 

political declaration and commitment with a focus on developmental and social 

challenges and the economic impacts of NCDs, particularly for developing nations (20).   

In 2014, the UN General Assembly (UNGA) having reviewed the patchy and uneven 

implementation of the 2011 political declaration produced an outcome document on 

NCDs that included four time-bound national commitments to be implemented in 2015 

and 2016 to reduce risk factors of NCDs, provide better care for those with NCDs, and 

to keenly track trends and progress (21). On 27 September 2018, the United Nations 

General Assembly held the third High-level Meeting on the prevention and control of 
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non-communicable diseases, which undertook a comprehensive review of the global 

and national progress achieved in putting measures in place to protect people from 

premature mortality from cardiovascular diseases, chronic lung diseases, cancers and 

diabetes (22). 

In the wake of the UN high level meetings and in response to the growing NCDs crisis, 

the WHO developed a Global Monitoring Framework for NCDs with nine voluntary 

targets to reduce mortality due to NCDs by 25% by 2025 (23). This framework is key 

to monitor and survey the implementation of the interventions of the Global Action 

Plan for the Prevention and Control of NCDs 2013–2020 that was adopted by member 

states in by the Sixty-fifth World Health Assembly in resolution WHA65.8 (24). Further, 

as part of the post 2015 developmental agenda, Sustainable Development Goal (SDG) 

target 3.4 was set to among other things reduce premature mortality from non-

communicable diseases (NCDs) by a third by 2030 relative to 2015 levels, and to 

promote mental health and wellbeing all in the context of a Universal Health Coverage 

(UHC) (25).  

1.1.3 Kenyan situation; Growing burden of NCDIs 

With a gross national income (GNI) of 1,460, Kenya is a lower-middle-income economy 

(26). While the country has registered a steady economic growth averaging 5.7%, 

poverty is still a major hinderance to economic growth and impacts negatively on 

health outcomes (27). The world Bank estimates that the proportion of Kenyans living 

on less than the international poverty line (US$1.90 per day in 2011 PPP) has declined 

from 43.6% in 2005/06 to 35.6% in 2015/16 (28). According to the WHO disease 

burden and mortality estimates, the proportion of all deaths in the WHO Africa region 

that are attributable to NCDs increased from 22.8% (2.2 million) in the year 2000 to 

34.2% (3.0 million) in the year 2016 with Kenya registering 27% of all deaths as 

attributable to NCDs (29). 

Despite Kenya being considered as ‘‘ready and compliant’’ as per the 4 commitments 

of the 2014 UN Outcome Document on NCDs (Countries that have set national targets 

for NCDs By 2015, Countries with national NCD multi-sectoral policies and plans By 

2016, Countries implementing the best buys to reduce risk factors for NCDs By 2016 

and countries implementing best buys to enable health systems to respond) (21), a 
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deeper look at the systems readiness and service availability to provide NCD specific 

interventions to halt and reverse the burden of NCDs was found wanting (30). In line 

with the prevailing health policy, the Kenyan Ministry of Health launched the Kenya 

National strategy for the prevention and control of NCD 2015 to 2020, to guide the 

implementation of specific measures to address the NCD burden (31).  Although in this 

strategy Kenya adopted the global vision of halting and reversing the global NCD 

threat, the country’s capacity to do so especially in the context of the SDGs is doubtful 

(32) owing to the low prioritization and budgetary allocation for the same. 

This work aimed at establishing the burden of disease from NCDs and Injuries in Kenya, 

their relation to socioeconomic determinants and the contribution of poverty as a 

driver of the NCD and Injuries burden. It further looked at system readiness, availability 

and coverage of NCD and injuries services in the Kenyan health sector and the 

effectiveness of the current approach towards halting and reversing the NCD burden in 

Kenya in the context of UHC. Once completed, it proposed potential interventions and 

innovations to be introduced, scaled and or intensified within the health sector to target 

the priority NCDI conditions. 

1.1.4 Looking at NCDIs beyond the behaviorally mediated models 

The global focus of the prevention and control of NCDs has been on four major diseases 

and their four shared risk factors as endorsed by the World Health Organization (WHO) 

in the Global Action Plan for the Prevention and Control of Noncommunicable diseases 

in 2013 (24). The major emphasis on tobacco control, alcohol control, physical activity, 

and healthy diet as well as hypertension, diabetes, asthma, and cancer (primarily lung 

cancer) was put forward as a global agenda to consolidate focus on behavioral and 

lifestyle-associated risk factors and disease conditions and to halt and reverse the global 

burden of NCDs by starting with the diseases contributing the biggest burden (24). This 

focus has since been expanded during the 2018 UN high level meeting to a five by five 

matrix including mental health and environmental risk factors represented by air 

pollution (22, 33).  

While this five by five framework has provided valuable guidance to strategic planning 

and activities for the prevention of control of non-communicable diseases and injuries 

(NCDIs) in countries where these conditions form a considerable share of national 
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morbidity and mortality such as Kenya (34), this framework only represents NCDs that 

are primarily behaviorally mediated amongst ageing and urbanizing populations.  

From as early as 2011, the Program on Global NCDs and Social Change in the Harvard 

Medical School Department of Global Health and Social Medicine, put forward the 

idea that the NCDIs afflicting the poorest populations were more likely to be the result 

of infections and harmful environments than behavioural risk factors (35). The 

broadened view incorporates NCDIs like type 1 and malnutrition-associated diabetes, 

rheumatic heart disease, Burkitt's lymphoma, cervical cancer, haemoglobinopathies, 

kidney diseases, epilepsy, depression, appendicitis, and trauma in its various 

manifestations. 

Despite none of these “small” NCDs alone representing a major cause of death or 

disability, collectively, however, they could account for more than a third of the disease 

burden among those living in extreme poverty, with more than two-thirds of this 

burden concentrated among individuals younger than 40 years (36, 37). The distinctive 

epidemiology of NCDIs among the poorest people highlights the limitations of the 

common five by five behavioural risk factor model, (22) and underlines the need to 

emphasis both approaches on the role of material poverty and on integrated health-

service interventions to address the revised range of diseases (38). 

The control of NCD requires careful consideration of the underlying factors and calls 

for a holistic view of health and institutionalization of preventive and control measures 

using a bio-psycho-social model (32). Within the SDG context and in the spirit of leaving 

no one behind, there is a need to re-look at the NCD “pandemic” in the country using 

a multisectoral approach considering the inputs of causation such as commercial 

determinants like trade and psychosocial determinants like poverty that are domiciled 

outside the health sector and in the direct control of other sectors of government (39). 

1.1.5 The Kenya NCDI Poverty Commission and its mandate 

While one of the overarching intentions of the UHC rollout was to shield citizens from 

the catastrophic cost incurred from seeking health care, there was minimal evidence on 

the contribution of different diseases groupings towards impoverishing households in 

their quest for health. There was also concern that the Kenyan health system had been 

and largely remains optimised for infectious diseases from a traditional perspective 
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owing to the heavy burden of communicable diseases like HIV, TB Malaria and other 

tropical conditions and may not be fit for purpose for the emerging NCDI burden. 

The Kenya Ministry of Health launched the Kenya NCDI Poverty Commission to assist 

in recommending a package of cost-effective health sector interventions that could be 

implemented in Kenya within the UHC rollout that would halt and reverse the NCDI 

burden in a more sustainable and cost-effective way cognisant of the dire resources 

constrain. 

Towards generating a priority list of NCDIs, a prioritization exercise was carried out 

with an emphasis based on the overall health impact of each condition (“burden of 

disease”), the severity of the condition in terms of premature mortality (“severity”), the 

extent of disability caused by the condition on each individual affected (“disability”), 

the inequity of health outcomes from the condition as compared to other regions of 

the world (“equity”) and national diseases/conditions priorities (30).  The commissions 

study group developed a local investment case with pro-poor policies and integrated 

health service delivery platforms to achieve substantial reductions in premature death, 

suffering, and poverty due to NCDs and injuries.  

1.1.6 Sources of data 

The analysis relied on the findings of the global Lancet Commission on Reframing Non-

Communicable Diseases and Injuries for the Poorest Billion which suggested that a large 

proportion of the DALYs due to NCDIs may be due to risk factors and conditions other 

than those represented in the behavioral five by five model framework (30, 39). This 

differential burden of NCDs and risk factors may be particularly pronounced in younger 

populations and those living in extreme poverty, as is present in a large proportion of 

the Kenyan population (30). A similar pattern was observed when individual-level 

population-based data from 44 LMICs that had conducted the WHO Stepwise 

Approach to Surveillance (STEPS) survey from 2005 was pooled and analyzed. 

The WHO STEPwise approach to NCD risk factor surveillance (STEPS) survey was 

carried out in Kenya for the first time in 2015, with collection of data on behavioral 

risk factors, medical history, physical measurements and biochemical tests. The 

secondary analysis focused on the relationship between age, gender, residence and 

socio-economic strata and the prevalence of various NCDs and their risk factors (40). 
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Modelling was done with additional data sources that include the Kenya Demographic 

and Health Survey (DHS), Kenya Medical Research Institute (KEMRI)/Canters for 

Disease Control and Prevention (CDC) Health and Demographic Surveillance System 

(HDSS) in rural Siaya County in western Kenya and the Nairobi Urban HDSS in two 

urban slum communities in Nairobi.  The IHME GBD 2016 data was utilized to model 

and estimate prevalence, disability-adjusted life years (DALYs), and percent of total 

deaths for specific NCDs, injuries, and risk factors (41). The NCDI burden distribution 

was further analysed by age, causes of death and overall death rates across 

socioeconomic status. 

To comprehend the preparedness and readiness of the health system to tackle the NCD 

burden, the most recent Kenya Service Availability and Readiness Assessment (SARA) 

conducted in 2013 was reviewed. This was mostly to evaluate how the health care 

systems was optimized to tackle non communicable diseases especially at the primary 

care level. In Kenya, Primary Health Care (PHC) is the first level of contact between 

the individual and the health system where essential healthcare is provided and forms 

the basis for the other levels of health care services (42). 

1.1.7 Filling the data gap; The role of mathematical models in informing 

integration of NCDIs into primary care platforms. 

As part of innovative solutions suggested by the commission towards halting and 

reversing the burden of NCDs in the context of diminished resources, integrating 

services for non-communicable diseases into existing primary care platforms such as HIV 
programs was recommended as a way of strengthening health systems, reducing 

redundancies and leverage existing systems to rapidly scale-up underdeveloped 
programs like the NCD program in Kenya (43).  NCD service integration is a viable 

option to tap into the redundant edge of funded primary care platforms like HIV, TB, 

Maternal health, child health and Community health and to invest in the synergies and 

lessons thereof. In finding an entry point into integrating NCDs into other programs, 

the third paper of this work looks at the potential of utilizing mathematical modelling 

to support decision-making on integration of non-communicable diseases into HIV care 
considering the paucity of quality NCD data for policy making and review (44). 

Mathematical modelling provides a powerful tool to address questions around 
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priorities, optimization, scaling and implementation of such programs to ensure that 

synergies are harnessed and right mix of interventions are chosen to avoid losing gains 

made by the stronger program as you integrate (45). 

Service integration especially at the primary health care level has been shown to 

generate advantages for both provider and user, and has been demonstrated to be cost-

effective, practical and rapidly scalable (46-48). Policymakers in Malawi, Kenya, South 

Africa and Swaziland, countries have considered integration of NCD and HIV care but 

a lack of robust evidence and policy framework hampers largescale implementation of 

HIV/NCD integration (43). Considering this paucity of quality data for policy and 

planning of NCD services, it was argued that mathematical modelling has a role in 

exploring health system capacity needs, support implementation of integration and 

inform policy decisions on integrated care for multi-morbidity and optimizing 

healthcare provision for NCDs in Kenya (44). 

While the knowledge base, expertise and routine use of mathematical modelling to 

close the policy data gap is a relatively new phenomenon in the Kenyan health policy 

terrain, the successful use of modelling to inform policy and decision making will 

depend on several factors including policy makers’ comfort with and understanding of 

models and their uncertainties, modelers understanding of the policy makers questions, 

funding opportunities and building local modelling capacity to ensure sustainability 

(45). 
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1.2 Objectives 

This work is a compilation of 3 publications in which I am the primary author and 9 in 

which I am part of the authorship and in which I am listed in my affiliation to the 

University of Geneva’s Faculty of Medicine. 

The objectives of this work were to 

a. Establish the burden of disease of NCDs and Injuries in Kenya, particularly in 

relation to socioeconomic determinants and the contribution of poverty as a 

driver of the NCD and Injuries burden. 

b. Understand the Health system readiness, availability and coverage of NCD and 

injuries services in the Kenyan health sector and the effectiveness of the current 

capacity in halting and reversing the NCD burden in Kenya in the context of 

UHC. 

c. Propose and prioritize from among NCDs and injuries potential interventions to 

be introduced, scaled and/or intensified within the health sector to target these 

priority NCDI conditions. 

d. Estimate and model the cost and potential impact of investing in these 

interventions and innovations like service integration. 

As an adjunct to individual countries STEPS data, I participated in my affiliation in a 

large multi country study that collated the WHO STEPS datasets from 55 Low - and 

Middle-Income Countries to produce a huge database of whose findings have also 

influenced the opinions, conclusions and recommendations of this thesis.  

The thrust of the work was to redefine how we look at NCD programming and policy 

using poverty lenses and come up with pro-poor or social economically sensitive 

interventions and suggestions for the government to implement in a multisectoral 

approach to halt and reverse the burden of NCDs within the UHC framework   
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CHAPTER 2: METHODOLOGICAL CONTRIBUTION 
This thesis comprises three main publications with the candidate as the first author and 

my supervisors as co-author as well as several related supplemental publications 

conducted within my learning period in the PhD program and in which I am listed as a 

co-author in my affiliation to the university of Geneva’s faculty of medicine. 

2.1 Scientific articles in peer reviewed journals in with the candidate is the first 
author and my supervisors are co-author  

 
Article 1:  
 

Mwangi, K., Gathecha, G., Nyamongo, M., Kimaiyo, S., Kamano, J., Bukachi, F., 
Odhiambo, F., Meme, H., Abubakar, H., Mwangi, N., Nato, J., Oti, S., Kyobutungi, C., 
Wamukoya, M., Mohamed, S.F., Wanyonyi, E., Ali, Z., Nyanjau, L., Nganga, A., Kiptui, 
D., Karagu, A., Nyangasi, M., Mwenda, V., Mwangi, M., Mulaki, A., Mwai, D., 
Waweru, P., Anyona, M., Masibo, P., Beran, D., Guessous, I., Coates, M., Bukhman, G. 
and Gupta, N., 2021. Reframing Non-Communicable Diseases and Injuries for Equity in 
the Era of Universal Health Coverage: Findings and Recommendations from the Kenya 
NCDI Poverty Commission. Annals of Global Health, 87(1), p.3. 
DOI: http://doi.org/10.5334/aogh.3085 

For the first publication, as the chair of the Kenyan NCD and Injuries Poverty 

Commission, I was involved in conceptualizing the commission, its mandate and work 

and eventually in presenting the findings to the government for endorsement and 

policy utility. I also participated in the protocol elaboration, literature search, data 

collection, analysis, paper writing the eventual publication of the research findings in 

the annals of Global Health. 

Within this publication, mixed methods with 4 main sources of data were utilized. The 

Kenya STEP Survey 2015 was reviewed to assess behavioural and metabolic risk factors 

for NCDs (49). Data from this survey was secondarily analysed to obtain wealth quintile 

disaggregation for survey questions pertaining to diagnosis and treatment for 

hypertension and diabetes. Availability of referral level services was provided by 

experts’ report from the members of the Commission.  

Data from the Kenya Demographic and Health Survey (DHS) were used to gather 

nationally representative household surveys that provide data for a wide range of 

monitoring and impact evaluation indicators in the areas of population, health, and 

nutrition (50). This survey also contained data on tobacco use, alcohol use, and adult 
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nutritional status among men and women aged 15–49 years disaggregated by wealth 

quintile. 

Data from the Kenya Medical Research Institute (KEMRI)/Canters for Disease Control 

and Prevention (CDC) Health and Demographic Surveillance System (HDSS) in rural 

Siaya County in western Kenya and the Nairobi Urban HDSS in two urban slum 

communities in Nairobi were analysed to determine cause of death and overall death 

rates due to NCDIs and calculate comparative distribution of NCDIs by socioeconomic 

status. Equally, the GBD 2016 study was utilized to model and estimate prevalence, 

disability-adjusted life years (DALYs), and percent of total deaths for specific NCDs, 

injuries, and risk factors (41). The burden distribution was further analysed by age and 

year. 

The population in each county living with at least four levels deprivations from an 

adapted Multidimensional Poverty Index (MPI) were used to construct an index of 

socioeconomic indicators from the Kenya DHS, including schooling, school attendance, 

electricity, sanitation, water, flooring, cooking fuel, and household assets (51).  

Baseline availability of services and readiness of the system for NCD prevention and 

control was estimated using the 2013 Kenya Service Availability and Readiness 

Assessment (SARA) (52). Availability of services was analysed by disease condition, level 

of the health system, rural or urban location, and county. Both reported availability of 

services and readiness by the observed availability of designated tracer items were 

analysed. The association of the percentage of health facilities with service/medication 

availability or readiness with proportion of households living in poverty per the MPI 

across counties was tested using Pearson’s correlation coefficient and the p-value of the 

slope from a simple least squares regression. Essential medications for NCDIs were 

obtained from the Kenya Essential Medications List 2016 (53). 

Data regarding national health expenditures were extracted from the Kenya National 

Health Accounts 2015/2016 (54). These data were reviewed and validated by 

commissioners to establish baseline availability and financing of services. 

A process was undertaken to prioritize among NCDIs conditions for the Kenya health 

sector based on principles of priority setting established by the WHO Consultative 

Group on Equity and Universal Health Coverage (UHC) (55). The commission study 
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group analyzed and ranked NCDI conditions based on the estimated burden of disease 

of each condition in Kenya as measured by DALYs in the GBD 2016 (41). The severity 

of each condition was measured using the average years of life lost (YLL) per death, and 

the disability of each condition was measured using the years of life with disability 

(YLDs) per incident case. The impact in Kenya compared to high-income countries was 

estimated for each condition by comparing the rate of DALYs per 100,000 population. 

A total of 190 NCDI conditions from the GBD database were analyzed by these metrics, 

and a summary score was provided to each condition according to the average of the 

ranking quartiles on each metric.  

Fifty conditions with the highest summary score were then reviewed by the study group 

and 14 conditions selected for policy attention based on: 1) their ability to contribute 

significantly to adverse health and economic consequences in Kenya, 2) how feasible 

and effectively they can be controlled in Kenya, and 3) their being complementary to 

ongoing strategy and efforts by the Government of Kenya (GoK) as per the national 

health policy and NCD strategic plan (31, 56). 

Alongside the 14 focus conditions, the study group recommended a package of thirty-

four interventions to be introduced or intensified within the health sector. These 

interventions were selected on the criteria of potential health impact, cost-effectiveness, 

financial risk protection, and priority to the “worst-off”, including those that could avert 

more severe or premature complications.  

Information regarding priority setting established by the WHO Consultative Group on 

Equity and Universal Health Coverage (DCP3) (57). The unit cost for each intervention 

was provided on average across low-income countries, which is described in greater 

detail elsewhere [33]. These interventions were reviewed by the study group for 1) 

alignment with stated NCDI priority conditions, and 2) feasibility and desirability in the 

Kenya context. Each intervention was assigned a baseline coverage in Kenya, estimated 

from existing data sources as well as expert experience from the commission and 

confirmation from the Ministry of Health. With consultation from national and regional 

health managers, the Commission then assigned a feasible target coverage for each 

intervention by the year 2030. The total cost of implementing these interventions and 

premature deaths averted was then calculated. 
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Article 2:  
 

Mwangi KJ, Mwenda V, Gathecha G, Beran D, Guessous I, Ombiro O, Ndegwa Z, 
Masibo P. Socio-economic and demographic determinants of non-communicable 
diseases in Kenya: a secondary analysis of the Kenya stepwise survey. Pan Afr Med J. 
2020 Dec 16;37:351. doi: 10.11604/pamj.2020.37.351.21167  PMID: 33796165; 
PMCID: PMC7992900  

In the second publication, as the principal investigator of the Kenyan STEPwise 

approach to NCD risk factor surveillance (STEPS) survey, I participated in the protocol 

development, literature search, questionnaire design, training of enumerators, revision 

of the sampling frame, data collection, analysis and participated in writing of 

publications. 

As the Principal investigator I was also co-author of other supplementary publications 

emanating from this work. In this particular publication a further analysis of the STEPS 

dataset was conducted to evaluate the socio-economic and demographic determinants 

of non-communicable diseases in Kenya as published in the Pan African Medical Journal. 

The Kenyan STEPwise approach to NCD risk factor surveillance (STEPS) survey is a 

standardized WHO survey designed to enable countries collect core data on major risk 

factors that drive the NCD burden. It is designed with a flexible structure to allow 

different countries to adapt it to their individual situations [16]. It involves three steps: 

a questionnaire-based assessment of socio-economic, nutritional and behavioural 

information; step two involves simple physical measurements and step three involves 

biochemical measurements of blood sugar and cholesterol.  

The Kenyan STEPwise approach to NCD risk factor surveillance (STEPS) survey 2015 

was conducted as a cross-sectional household survey targeting adults between the ages 

of 18 to 69 years. The STEPS survey was carried out from April to June 2015. Its focus 

was the four main behavioural risk factors of NCDs (tobacco use, harmful use of 

alcohol, unhealthy diets and physical inactivity), the four key biological risk factors for 

NCDs (overweight and obesity, raised blood pressure, raised blood lipids and raised 

blood glucose) as well as burden of unintentional injuries and oral health. 

In this publication, a secondary analysis of the STEPS 2015 data was performed. A full 

description of the survey methods is available elsewhere (49). The outcome variables 

for this study included prevalence of hypertension, heavy episodic drinking, smoking, 
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central obesity, non-use of seatbelts while driving in a vehicle or not wearing helmets 

while riding a bicycle or motorcycle. The outcome variables were correlated across the 

various independent variables used in this study including sex, age, marital status, level 

of education, occupation, residence and socio-economic status (wealth band).  

Logistic regression analyses were used to compute adjusted odds ratios (aOR) for each 

exposure variable while controlling for all the other variables (confounders) in the 

model. Estimates that adjust for the complex, multi-level sampling design, were created 

including stratifying by Kenyan regions and enumeration areas. Adjusted odds ratios 

were calculated for each exposure variable while controlling for all the other variables 

in the model with 95% confidence intervals that excluded the null (aOR equal to 1.0) 

considered statistically significant. This secondary analysis included 4484 respondents 

after omitting records that had missing values for the independent and dependent 

variables from the initial survey sample size of 4500 respondents. 

Article 3:  
 

Kibachio, J., Mwenda, V., Ombiro, O., Kamano, J. H., Perez-Guzman, P. N., Mutai, 
K. K., Guessous, I., Beran, D., Kasaie, P., Weir, B., Beecroft, B., Kilonzo, N., Kupfer, L., 
& Smit, M. (2020). Recommendations for the use of mathematical modelling to 
support decision-making on integration of non-communicable diseases into HIV 
care. Journal of the International AIDS Society, 23 Suppl 1(Suppl 1), e25505. 
https://doi.org/10.1002/jia2.25505  

This publication was a part of a special issue in the Journal of the International AIDS 

Society on Integrating services for HIV and related comorbidities and the role 

mathematical modelling to inform policy and practice.  

This work provided recommendations for the use of mathematical modelling to 

support decision-making on integration of non-communicable diseases into HIV care 

and was also part of a compendium from this journal issue presented at the 2020 Virtual 

23rd International AIDS Conference. 

This publication was developed after a policy recommendation from the work of the 

Kenyan NCD and Injuries Poverty Commission that integration of NCD services for 

non-communicable diseases (NCDs) into existing primary care platforms such as HIV 

programmes is a possible avenue of strengthening health systems, reducing 
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redundancies, and leveraging existing primary care health systems to rapidly scale-up 

underdeveloped programmes. 

Given the paucity of quality NCD data for planning and policy, mathematical modelling 

was theorized to provides a powerful tool to address questions around setting priorities, 

optimization, and implementation of such programmes. 

In this publication, the place of NCD-HIV integration was evaluated using Kenya as a 

case-study to highlight how mathematical modelling has supported wider policy 

formulation and decision-making in healthcare and to collate stakeholders’ 

recommendations on use of models for NCD-HIV integration in decision making. 

At the point of collating key informant opinions, convenient targeted sampling was 

utilized followed by snowballing for potential opinion leaders and experts. This work 

further developed towards mapping the Current and future Noncommunicable Disease 

Burden in Kenya by Human Immunodeficiency Virus Status - a modelling Study that 

that aimed to quantify current and future NCD burden in Kenya by human 

immunodeficiency virus (HIV) status.  

2.2 Supplementary articles related to the thesis in which the candidate is an 
author and affiliated to the institute of Global Health; Faculty of Medicine, 
University of Geneva. 

 
Within the supplementary articles that mostly relied on pooled individual-level 

population-based data from 44 LMICs or cross-sectional nationally representative 

household surveys I participated in the conceptualization, collation and review of 

Kenyan data and supported the contextualization and review of the published 

manuscript 

For the publication “The Lancet NCDI Poverty Commission: bridging a gap in universal 

health coverage for the poorest billion. Lancet. 2020;396(10256):991-1044. 

pmcid: pmc7489932 doi: 10.1016/s0140-6736(20)31907-3, I was part of the 

publication as The Lancet NCDI Poverty Commission study group that includes the co-

chairs and coordinators of the first 11 countries to initiate National NCDI Poverty 

Commissions, Groups and Consortia representing Kenya.
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2.3  Conceptual framework

  

BROAD OBJECTIVES

• Burden of disease of NCDs and Injuries in Kenya,
• Socioeconomic determinants and the contribution of poverty

as a driver of the NCD burden.
• System readiness, availability and coverage of NCD and

injuries services in the health sector.
• Effectiveness of the current approach towards halting and

reversing the NCD burden in Kenya in the context of UHC.
• Potential interventions to introduce, scale and or intensify to

target priority NCDI conditions.
• Estimate and model the cost and potential innovations for the

delivery platforms and the feasibility of services integration

Socio-economic and demographic 
determinants of non-communicable 
diseases in Kenya 

Recommendations for the use of 
mathematical modelling to support 
decision-making on integration of 
non-communicable diseases into HIV 
care. 

Reframing Non-Communicable 
Diseases and Injuries for Equity in the 
Era of Universal Health Coverage CONCLUSIONS AND PERSPECTIVES 

• NCDIs in the UHC rollout
• Pro poor and equitable NCDI policy
framework

• System re-orientation and strengthening
• Integration of NCDIs into primary care
platforms

• Life course perspective & Approach
• Multisectoral engagement and action
• Whole of government approach
• Meaningful Participation of PLWNCD

OVERARCHING THEMES IN THE 
9 SUPPLEMENTAL PAPERS

• The NCD and Injuries burden 
across LMICs

• Bridging the gap in NCD universal 
health coverage for the poorest 
billion 

• HIV-Non-Communicable Disease 
integrated care policies and 
programs 

• NCDs Prevalence and their 
Relationship With social economic 
determinants in Low- and Middle-
Income Countries 

• The impact of Social Economic 
Status on NCDs and Injuries and its 
influence on access to care and 
outcome.

OUTCOMES OF THIS WORK

1. Findings being utilized for the revision of the
Kenyan NCDs and Injuries Strategic Plans

2. NCD Inter-Sectoral Coordinating Mechanism (Kenya
NCDI ICC) was established and launched

3. Kenya is providing support for other African
countries towards an evidence-based and locally-
driven processes to determine health-sector
priorities relevant to NCDIs in their respective
countries and in supporting policy, research and
advocacy initiatives to bridge the gap for NCDIs on
the path to Universal Health Care (UHC).
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CHAPTER 3: RESULTS 
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CHAPTER 4: CONCLUSIONS AND PERSPECTIVES 
This work demonstrated important points of divergence that have a bearing on the 

efforts to halt and reverse the burden of NCDIs within the UHC context in Kenya. 

While the country is grappling with a double burden of infectious diseases and non-

communicable diseases, injuries are emerging as a huge burden that is clawing on the 

gains the country made in the MDG era. While broadly correct in attributing the 

exponential rise of chronic non-communicable diseases to rapid urbanization, 

globalization of unhealthy lifestyles and population ageing, this policy view needs to 

be put in context in countries like Kenya as underlying determinants like poverty, 

gender, level of education and other social economic constructs shape both the 

causation and outcome and necessitate a policy reorientation towards a more wholistic 

approach to NCDIs. 

4.1 The high burden of NCDIs in Kenya and the relationship with social 

economic status. 

The burden of NCDI conditions is very diverse in Kenya and the majority of NCD 

DALYs when aggregated are mostly due to conditions other than the four emphasized 

in global monitoring frameworks. Of all the DALYs from NCDs, 67% were related to 

conditions other than cardiovascular disease, diabetes, neoplasms, and chronic 

respiratory diseases. These range from mental, neurological and substance use disorders, 

cirrhosis and other liver diseases, urogenital, blood and other endocrine disorders, 

digestive, genetic, surgical, and degenerative conditions. This is notably higher than in 

high-income countries, where 53% of NCD DALYs are due to conditions other than 

these four disease areas (30).  

Majority of Kenyan adults possess more than four modifiable NCD risk factors (58), a 

clear indication of an emerging epidemic of NCDs in this population. While behavioural 

risk factors have a large attributable risk for NCDs and continue to be the backbone of 

the Ministry of Health’s response to NCDIs, using existing data sources these findings 

show that 73% of all NCDI DALYs in Kenya are poorly attributed to individual lifestyle 

choices and that poverty is a major driver both in the causation and outcome of these 

diseases in the country.  
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This aligns with the complex interplay of economic, demographic, and epidemiologic 

changes associated with large shifts in dietary and physical activity patterns described as 

the nutrition transition, which has been proposed as a primary driver of the alarming 

rise in obesity, diabetes and other NCDs in LMICs (59). Within this framework, and the 

recently proposed obesity transition theory (60), unhealthy lifestyle behaviours are first 

adopted by more affluent groups. As public knowledge of disease prevention and access 

to preventive services increase, social norms change, and the rise of obesity and diabetes 

in affluent groups is attenuated and the burden shifts to more poorer and vulnerable 

segments of the population (60, 61). As such, an understanding of the relationship 

between Social economic status and the NCDIs risk in the context of a dynamic 

socioeconomic gradient can help identify those at highest risk of diabetes and other 

NCDs and guide policies to prevent, diagnose, and treat these diseases. 

As an example of this concern is the high and rising prevalence of hypertension and its 

complications in Kenya. This observation was consistent with other lower middle 

income countries going by the comparison of STEPS data from 44 low-income and 

middle-income countries that collated nationally representative individual-level data 

from 1·1 million adults (62). While intra-country variations exist, cascades of treatment 

in this study were consistent with those from this huge, pooled data sate. Among those 

with hypertension, 73·6% had ever had their blood pressure measured, 39·2% had 

been diagnosed with hypertension, 29·9%  received treatment but only 10·3% 

achieved control of their hypertension (62). This may be attributed to low levels of 

awareness, poor health systems with week screening and early detection components 

as well as poor access to treatment. This fragile state of health systems is worse within 

the public health sector and more pronounced in the rural setting where the most 

indigent and poor communities reside. 

Of note too is that in terms of mortality, NCDIs are responsible for 35% of all deaths 

in Kenya with 22% of these occurring before the age of 40 (30). This calls for effective 

and multi-sectoral interventions targeting multiple risk factors at both the individuals 

and systemic level to be deployed across the life course and not only targeting the older 

populations. This will need to be put in the broader context within which they exist as 

demonstrated here that social economic status has a huge effect on both causation and 

control of these conditions. 
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As the Universal Health Coverage is being rolled out in the country (63), (64), (65), 

these findings are being used to advocate for a more elaborate investment in NCDIs 

considering the potential of these diseases in spiralling individuals, families and 

communities into poverty owing to the rising incidence and the high and catastrophic 

costs associated with their control. 

4.2 The disproportionate economic impact of NCDIs on households 

It is well documented that vulnerable and socially disadvantaged people get sicker and 

die sooner than people of higher social positions, especially because they are at greater 

risk of being exposed to harmful products, such as tobacco, or unhealthy dietary 

practices, and have limited access to health services (66). In low-resource settings, 

health-care costs for NCDs quickly drain household resources. The exorbitant costs of 

NCDs, including treatment, which is often lengthy and expensive, combined with loss 

of income, force millions of people into poverty annually and stifle development. In 

line with our findings, the economic impact of NCDIs on households is not only due to 

the household spending on NCDIs but also due to loss of productivity. 

Data from the Kenya Household Health Expenditure and Utilization Survey (67) 

showed that although general health conditions reduce household income by 13.6%, 

NCDs reduce household income by 28.6%. Furthermore, NCDs were associated with 

a 23.2% reduction in household income relative to households affected by communica-

ble diseases (68). Overall, for households experiencing NCDs, 29.9% of those in the 

lowest quintile experienced catastrophic expenditures (defined as >30% of total 

household income), compared to 9.2% in the highest income quintile. The rate of 

catastrophic expenditure was higher for rural (20.8%) as compared to urban (13.6%) 

households (69). It was noted that the odds of incurring catastrophic expenditure for 

households were over 50% higher for those affected by NCDs as compared to 

households affected by communicable diseases. Furthermore, the odds of becoming 

impoverished due to out-of-pocket expenditures for a household were over 30% 

higher for those affected by NCDs as compared to households affected by 

communicable diseases (69). 

As per the Kenya National Health Account (NHA) (54), a huge proportion of NCD 

financing is from government sources, employers and out of pocket from families with 

the bulk of it being spent in government health facilities mostly for outpatient curative 
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care services. This represents approximately $4.48 USD per capita. Despite a rise in the 

episodes of injuries, there was a 4.1 % decrease in the expenditure on injuries (54). This 

study demonstrated that the domestic financing for NCDIs was very limited and not 

commensurate to the burden (30). The expenditure on NCDs in fiscal year 2015/16 was 

$198,568,740 USD, or 5.7% of Total Health Expenditure (THE )($4.48 USD per 

capita), a decrease from 6.2% in FY 2012/13. This figure is way below the $11.76 per 

capita annual incremental investment modelled and recommended by the NCDI 

poverty commission to launch and or scale up the package of interventions envisaged 

to halt and reverse the NCDI burden in Kenya to achieve an approximate 10% 

reduction in premature mortality by the year 2030 (30).  This package of interventions, 

which includes outpatient, inpatient, surgical, mental health, rehabilitation, and 

palliative care services have been recommended and are part of the revised National 

NCD and injuries prevention and control strategy draft. 

These findings when modelled with data on the increasing incidence of NCDIs make a 

case for inclusion of NCD prevention and control in the comprehensive UHC package 

to shield individuals and families from the catastrophic costs associated with a member 

being diagnosed with an NCDI. As the majority of Kenyans don’t have comprehensive 

health insurance (63), a diagnosis of an NCD is catastrophic as much of the treatment 

will need to be catered for from out of pocket sources.  Mitigating the impoverishing 

effects of NCDIs will require the expanded coverage of the national social insurance 

program, establishment and strengthening of social safety nets for the poor, and 

increased focus on more equitable access to both preventive and curative health services 

through coherent cross-sectoral policies and plans. There is need to expand investment 

in the NCDI response via increases in direct domestic financing through capitation, 

insurance revenues, and innovative financing mechanisms and partnerships (30). 

4.3 The skewed standards of health and services availability for NCDIs in 
Kenya 

This study intended to understand the system readiness, availability and coverage of 

NCD and injuries services in the Kenyan health sector and the effectiveness of the 

current approach towards halting and reversing the NCD burden in Kenya in the 

context of UHC. The revised Kenya Essential Package for Health (KEPH) plan in the 

Kenya Health Sector Strategic Plan (HSSP) describes the specific services to be provided 
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by the various tiers of the health system for the separate age cohorts in different tiers 

of care (community level, primary care level, county level, national referral level). 

Services are arranged from simple health promotion and education at the community 

and institutional screening at the primary level; to the more complex diagnosis and 

treatment at tertiary referral facilities (67). 

The Kenya National Essential Medicines List (NEML)(53) details the medications to be 

available at the various levels of public health sector facilities. The list was revised in 

2016 by the National Medicines and Therapeutics Committee, updating the previous 

list developed in 2010 by convening national and local experts and incorporating 

normative guidance from the WHO. 

While Kenya may be relatively better stoked than some same level nations, a 

comparative analysis using the previous NEML showed that among 10 African countries 

(Egypt, Eritrea, Ethiopia, Kenya, Lesotho, Seychelles, Somalia, Tanzania, Togo and 

Uganda),  Kenya had an approximately average number of total medications and was 

missing 30% of the medications from the WHO Essential Medicines List, less than the 

average of 42% of the 10 countries (70). 

Using the most recent nationally representative comprehensive health facility survey 

conducted in the country; Service Availability and Readiness Assessment Mapping 

(SARA) in 2013 (52), the study measured the reported service provision and observed 

availability of key personnel, guidelines, equipment, diagnostics and medications for 

several NCDI conditions, including cardiovascular disease, diabetes, and chronic 

respiratory diseases.  

With only a third of the health facilities surveyed considered ready for NCD services as 

measured by the presence of standard precautions, basic amenities, basic equipment 

and essential medicines, it was concerning that only one in 20 of the sampled facilities 

had all components available. Compared to other disease areas, essential NCD 

medications were less available at both hospitals (32%) and primary care facilities 

(25%) than medications for malaria (65% and 55%, respectively), tuberculosis (TB) 

(55% and 51%, respectively), and HIV (35% and 47%, respectively) (52). 

The distribution of NCDI referral services listed in the Kenya Essential Package for 

Health (KEPH) and specialty physicians availability throughout the country has not been 
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well quantified, though such resources are limited and largely concentrated in urban 

areas making access to the poor rural folk difficult. On correlating availability with 

ability to pay, regions with a higher proportion of the population living in the poorest 

billion had a lower mean number of tracer NCD medications available as compared to 

regions with a lower proportion of population living in the poorest billion. 

The Kenyan Universal Health Coverage monitoring framework adopted from the 

World Health Organization UHC monitoring Framework suggests key indicators for 

NCDs should include population coverage of hypertension and diabetes as a marker. It 

is however difficult to ensure guaranteed access to care as per need considering the 

skewed and inequitable distribution of medication as well as expertise along the entire 

continuum of care. Despite the Kenyan National Strategy for the Prevention and 

Control of NCDs 2015–2020 going beyond the WHO Global Action Plan framework 

to include additional conditions, such as violence and injuries, palliative care, mental 

disorders, cognitive impairment, renal disorders, hepatic disorders, endocrine disorders, 

neurological conditions, hemoglobinopathies, gastroenterological, musculoskeletal, 

skin disorders, oral diseases, disabilities including visual and hearing impairment, and 

genetic disorders (71), this work found that availability of key medications and readiness 

of NCD services remains limited and inversely related to the poverty level of regions.  

Of particular note is the skewed coverage of NCDI services like the distribution of cancer 

screening that suggested a socioeconomic trend. In the Kenya DHS 2014, cancer 

screening was higher among those in the wealthiest quintile as compared to those in 

the poorest quintile for breast cancer (22.7% vs. 4.4%, respectively), cervical cancer 

(22.9% vs. 4.4%), and prostate cancer (3.9% vs. 1.5%). Screening for each of the 

above cancers was also found to be higher in urban compared to the rural areas (50). 

With such skewed coverage, it is difficult then to guarantee the one-third reduction in 

pre-mature mortality from non-communicable diseases (NCDs) by 2030 through 

prevention and treatment, and promote mental health and wellbeing  as envisioned in 

SDG 3.4 (25). 

The same trend was noted and consistent when the lifetime prevalence of Cervical 

Cancer Screening in 55 Low- and Middle-Income Countries was evaluated. There was 

a large variation in the self-reported lifetime prevalence of cervical cancer screening 

among countries within regions and among countries with similar levels of per capita 



 71 

gross domestic product and total health expenditure. Within countries, women who 

lived in rural areas, had low educational attainment, or had low household wealth 

were generally least likely to self-report ever having been screened (72). This pattern of 

access across the African region may contribute to most NCDs being detected at an 

advanced stage where long term complications have set in, treatment is expensive and 

complex and the outcome is poor.  

Despite the recent attention and prominence in rights-based approaches to health, and 

addition of mental health to the WHO 5 by 5 monitoring matrix, mental health 

disorders are a commonly unrecognized burden of NCDs in Kenya despite comprising  

4.6% of all DALYs (GBD, 2016). A population-based household survey in Nyanza 

Province reported a rate of common mental disorders of 10.8%, comprising of mixed 

anxiety/depression (6.1%), panic disorder (2.6%), generalized anxiety disorder (1.6%), 

and depressive episodes (0.7%)(73). One or more psychotic symptoms were reported 

in 13.9% of the population, with a significantly higher prevalence in women (17.8%) 

than men (10.6%) (74) and SES significantly inversely associated with prevalence of 

common mental disorders, with the lowest asset group 2.5 times more likely to suffer 

from common mental disorders than the highest asset group (75). 

In view of the skewed standards of health and service Availability for NCDIs in Kenya 

there is need for greater governmental and non-governmental efforts towards 

protecting the poor from catastrophic illness cost burdens. (76). Promising health sector 

options to level the access field include the elimination of user fees to enable most 

people especially the indigent access care in a timely fashion, developing and sustaining 

more flexible and equitable social insurance schemes, and improving quality of care in 

all facilities. In this regard, multi-sectoral approaches with interventions beyond the 

health sector to alleviate poverty and cushion poor households from catastrophic health 

costs are key (76). 

4.4 The Need for reframing NCDIs for equity within the Universal Health 

Coverage context and the suggested policy interventions. 

The objective of the Kenya NCDI Poverty Commission was to recommend a package 

of cost-effective health sector interventions that could be implemented in Kenya to halt 

and reverse the NCDI burden. 
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The Commission undertook a process to prioritize among NCDIs conditions for the 

Kenya health sector based on principles of priority setting established by the WHO 

Consultative Group on Equity and Universal Health Coverage (UHC) (55). The study 

group adopted an emphasis on conditions based on the overall health impact of each 

condition (“burden of disease”), the severity of the condition in terms of premature 

mortality (“severity”), the extent of disability caused by the condition on each 

individual affected (“disability”), the inequity of health outcomes from the condition as 

compared to other regions of the world (“equity”) and national diseases/conditions 

priorities (30). The commissioners then selected a final set of 14 conditions based on 

their ability to contribute significantly to adverse health and economic consequences in 

Kenya, how feasible and effectively they can be controlled in Kenya, and their being 

complementary to ongoing strategy and efforts by the Government of Kenya (GoK) as 

per the national health policy and NCD strategic plan. 

The 14 conditions selected were recommended to build on the existing Kenya NCD 

Strategic Plan and UHC rollout and include asthma, chronic obstructive pulmonary 

disease (COPD), hypertensive heart disease and stroke, rheumatic heart disease, 

diabetes (type 1 and 2), cervical cancer, non-Hodgkin lymphoma, breast cancer, major 

depressive disorders, epilepsy, sickle cell disease, cirrhosis, motor vehicle road injuries, 

and interpersonal violence/assault (30). Alongside the 14 focus conditions, the study 

group recommended a package of thirty-four interventions to be introduced or 

intensified within the health sector. These interventions were selected on the criteria of 

potential health impact, cost-effectiveness, financial risk protection, and priority to the 

“worst-off”, including those that could avert more severe or premature complications. 

With implementation of these interventions, it was estimated that over 9322 premature 

deaths can be averted annually by the year 2030. These interventions, span across 

outpatient, inpatient, surgical, mental health, rehabilitation, and palliative care service. 

At the population and community level, prioritized interventions based on cost-

effectiveness, financial risk protection, equity, and alignment with prioritized NCDI 

conditions would include mass media messaging on awareness of handwashing and 

household air pollution, tobacco and alcohol, healthy eating and physical activity. 

Suggested too for introduction and or scale up were targeted education of diabetes on  

self-management, tobacco cessation counselling, nicotine replacement therapy, school-
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based HPV vaccination for girls as well as the use of community health workers to 

screen for cardiovascular risk factors to facilitate referral of patients for medical 

management and improve adherence to cardiovascular interventions.  

The majority of interventions selected for introduction or scale up would be applied at 

the primary care or health centre level. These interventions include outpatient medical 

management and chronic follow up of asthma/COPD, cardiovascular disease, chronic 

heart failure, diabetes, epilepsy, depression/ anxiety, and schizophrenia. Health centre 

level interventions to scale would also include screening for hypertension in all adults 

and diabetes in high-risk adults as well as screening and management of hypertension 

and diabetes in pregnancy. Primary and secondary prevention of rheumatic heart 

disease was emphasized at primary health centres. Additionally, opportunistic screening 

for cervical cancer using visual inspection (acetone or Lugol’s iodine) or HPV DNA 

testing and cryotherapy for small precancerous lesions was included at this level. This 

would foster early detection and control that would effectively improve the treatment 

outcome and prognosis. 

At the county hospital level, strengthening and scaling up of inpatient management of 

acute exacerbations of asthma/ COPD and heart failure as well as the treatment of early-

stage cervical cancer within existing services was suggested for prioritization. 

Additionally, the introduction and scale up of medical management for sickle cell 

disorder was chosen to be included owing to its growing burden in some regions of the 

country. Multimodal breast cancer treatment and treatment for childhood cancers (i.e. 

leukaemia and lymphoma) were prioritized at the referral hospital level. Also Included 

in the priority interventions are cross-cutting packages to improve basic and county-

level surgical and laboratory services, rehabilitation, and palliative care services (30). 

4.5 Projected incremental cost and return on investment 

Along with facility and central-level indirect costs, the total annual cost the incremental 

increase in coverage represented by this package is estimated to be $520,146,154 USD, 

or approximately 54.7 billion Kenyan Shillings. Although this package of interventions 

would represent a 2.6-fold increase in the current expenditure on NCD services as 

detailed in the national health accounts 2015/16, it would represent only 17.1% of total 

health expenditure. Overall, this package of interventions, which includes outpatient, 

inpatient, surgical, mental health, rehabilitation, and palliative care services would 
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represent an incremental investment of $11.97 per capita annually. The majority of 

interventions selected for introduction or scale up would be applied at the primary care 

or health centre level and would include infrastructure, staffing, training, guidelines, 

medications, equipment, diagnostics, and strengthening of referral networks. 

As most of these interventions exist at some baseline level in public health sector 

facilities albeit with varying availability and readiness, these interventions, if 

implemented to target coverage, are projected to avert 9,322 premature deaths per 

year by the year 2030 which represents an approximate 10% reduction in expected 

premature deaths in the year 2030 (according to 2015 death rates) (30). 

4.6 Integrating NCD prevention and control into primary health platforms like 

HIV, TB and Maternal Health care and the use of mathematical models to plug 

the data gap. 

Integration and task sharing was one of the policy recommendations from the work of 

the Kenyan NCD and Injuries Poverty Commission noting that integration of NCD 

services for non-communicable diseases into existing primary care platforms such as HIV 

programmes is a possible avenue of strengthening health systems, reducing 

redundancies and leveraging existing primary care health systems to rapidly scale-up 

underdeveloped programmes. Given the finite resources and competing priorities for 

health that the Kenyan government has to deal with, leveraging existing infrastructure 

and personnel for other diseases, such as HIV/AIDS and TB care may facilitate task 

sharing and integration of NCDs, Injuries and  mental health prevention and control 

within these existing public health infrastructure (77). The HIV response provides, 

perhaps, the best example of how integration can be successfully operationalized for 

chronic conditions. Despite being an infectious disease, care for HIV has evolved into a 

chronic model of care, that involves patient follow-up, continuity of care, monitoring 

and auxiliary services to maintain patients’ health and quality of life (44). HIV/AIDS 

prevention and treatment services have been successfully integrated with services 

focused on maternal and child health, TB, nutritional advice, family planning services, 

lifestyle advice services and screening programmes for NCDs (78-80) and has established 

strong health systems, financing and infrastructure across many LMIC settings. 

Integration of NCD services will thus take advantage of the learnt experiences of an 

efficient HIV system to aid in the scale up while benefiting from the synergies and co-
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creation of benefits for the two diseases entities. This is considering that our model 

indicated that within the next decade, 55% of HIV negative and 69% of PLWH will 

be living with more than one NCD by 2035. While the demographic shift will result in 

an increased NCD burden over time (irrespective of HIV status), population growth 

will result in a sharp increase in the absolute number of adults needing services for NCD 

(81). 

While introducing these integrated interventions may sound intuitive, some challenges 

are anticipated. This includes resistance to change, opposition from the funded 

programs who may fear that widespread integration may jeopardize gains made as well 

as dilute impact on their programs. Other challenges include infrastructure, staffing, 

training, lack of guidelines, medications, equipment, diagnostics, and referral networks.  

Even as the Kenya NCD Inter-sectoral Collaborating Committee (ICC) established 

started implementing some of the recommendation from this work and engaging in 

high level multisectoral advocacy to institutionalize the recommendations, one bottle 

neck remained- NCD surveillance is very poor and NCD data in Kenya is quite 

unreliable and frustrating not to mention unusable for policy and planning. 

Compared to the quality of HIV data in the country, NCDs systems have a long way to 

go. It is in this context that the use of mathematical modelling was suggested and 

commissioned to support decision-making on integration of non-communicable 

diseases into HIV care. Mathematical modelling can and should play an integral part in 

the decision-making processes for health in general and for NCD/HIV integration 

specifically. It is especially useful where little data is available. 

The successful use of modelling to inform decision making will depend on several 

factors including policy makers’ comfort with and understanding of models and their 

uncertainties, modellers understanding of national priorities, funding opportunities and 

building local modelling capacity to ensure sustainability (44). It seems clear that 

mathematical modelling can and should play a central role in future NCD policy 

formulation and decision making as the sub-Saharan region grapples with questions of 

integration and focuses on rolling out UHC, particularly given the often limited 

evidenced-based data to support decisions.  
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Models have played a central role in informing policy in other disease areas, 

demonstrating that they can provide a strong platform of credible research. They will 

undoubtably be able to generate valuable and robust evidence to answer some key 

questions that remain regarding NCD-HIV integration in the region. As the paucity of 

NCD data for policy use in Kenya and the wider region continues to hamper policy 

decisions on integration, mathematical modelling should play an integral part in 

bridging this gap now and in the future. this work outlined a set of clear 

recommendations on how to sustainability integrate modelling into decision making. 

4.7 Conclusion 

For the ongoing UHC rollout in Kenya to achieve the desired SDG 3.4 hinged outcome 

of reducing premature mortality from NCDs by a third by 2030 relative to 2015 levels, 

and to promote mental health and wellbeing, the national government will need to 

heighten policy attention to NCDs and Injuries and while doing so view them from a 

social developmental perspective as they are intricately linked. 

While behavioural risk factors have a large attributable risk for NCDs, our findings 

however show that most of the NCDI disease burden in Kenya are poorly attributed to 

individual lifestyle choices and that poverty has a huge indirect role both in the 

causation and outcome of these diseases in the country. In order to adequately address 

NCDIs in Kenya and reduce stigma associated with these diseases, policy makers must 

broaden their attention beyond the traditional behavioural risk factors. The 

government needs to embrace a more comprehensive multi-sectoral approach with 

inclusive interventions across the life span as this work demonstrated that opportunities 

for prevention and control of NCDs exist in all cohorts of the human development and 

not only among the older persons. 

A whole of government approach will be required as some of the determinants of 

NCDs like poverty fall outside the direct control of the health sector. While reframing 

of NCDs is not a short-term process, empowering individuals, families and communities 

by shielding them from the catastrophic costs associated with NCDIs is a worthwhile 

starting point. Building on the existing Kenya NCD Strategic Plan, it is suggested to 

broaden the focus of NCDs to apportion more policy attention towards the suggested 

conditions and interventions that have a huge potential health impact, are cost 

effective, offer most financial risk protection, and offer priority to the “worst-off”, 
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including those that could avert more severe or premature complications. The 

interventions suggested support both primordial and primary prevention of NCDs and 

Injuries as well as system strengthening efforts to improve the quality and access to care, 

streamline referral and improve treatment outcomes. 

These interventions require local adaptation and integration into existing health 

services, development and strengthening of human resource capacity, boosting the 

capacity of supply chains, and streamlining referral pathways. These findings make a 

case for a meaningful inclusion of NCD prevention and control in the comprehensive 

UHC package to shield individuals and families from the catastrophic costs associated 

with a diagnosis of an NCDI.  As a recommendation for increasing financing for NCDs 

and injuries, a 2.6-fold increase in the current expenditure is suggested. This would 

represent a 17.1% of total health expenditure and would cover interventions raging 

from outpatient, inpatient, surgical, mental health, rehabilitation, and palliative care 

services and represent an incremental investment of $11.97 per capita annually that 

ultimately would see 9,322 premature deaths per year averted by the year 2030. 

As NCD systems in the AFRO region are poorly funded, integrating elements of 

prevention, screening, awareness creation, linkage to care and follow up to other 

primary care platforms creates synergies that will improve access and improve the 

comprehensiveness of services offered. As much of this reframing will start happening 

in an environment plagued by paucity of quality NCD data for policy and planning, 

mathematical modelling has been suggested as an adjunct and short-term measure to 

plug the data gap even as the governments invest more to build robust NCDs and 

injuries surveillance systems. This will take advantage of the robust surveillance systems 

and lived experiences from the HIV, TB, Maternal health and other primary care 

platforms that have a fairly stable infrastructure built and strengthened over recent 

decades by local and foreign resources in the MDG era. 

Health system interventions alone are not sufficient to prevent the risk and impact of 

NCDIs as well as provide care for NCDs to the Kenyan community. A truly 

comprehensive response to NCDIs in Kenya requires a whole-of-government approach. 

This is more so considering that the role of poverty eradication and social protection 

falls outside the health sector within the department of social services. Equally, a 

comprehensive multisectoral engagement will tap into the resources and inputs from 
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other sectors of government like agriculture, sports, industry, security, gender and urban 

planning that have a huge stake in the quest to halt and reverse the NCDI burden. 

In line with these findings, a national NCD inter-sectoral coordinating mechanism was 

launched to foster inter-sectoral interventions and to harness the support and synergies 

from outside the health sector. This inter-sectoral committee is working towards 

broadening Kenya’s attention beyond the traditional NCDI behavioural risk factors and 

embracing a more comprehensive approach towards NCDIs and poverty while 

institutionalizing equity in NCD policy and planning. 

As Kenya is currently revising its NCDs and Injuries strategic plan, parts of these findings 

have been adopted and are guiding the restructuring of the new policy towards a more 

comprehensive multi-sectoral and equitable approach. This work is further being used 

as an advocacy tool for increased financing and a meaningful involvement of the 

community especially persons living with NCDs in policy and planning. Regionally, 

Kenya as part of the NCDI lancet poverty commission network is providing support for 

other African countries towards an evidence-based and locally driven processes to 

determine health-sector priorities relevant to NCDIs in their respective countries and in 

supporting policy, research and advocacy initiatives to bridge the gap for NCDIs on the 

path to UHC. 

Much remains to be done to reframe the prevailing policy framework in order to halt 

and reverse the burden of NCDs and Injuries in Kenya. While more data is needed, 

there is enough to act. 
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