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ABSTRACT 

Tanzania has been experiencing a geometric rise in the burden of non communicable 

diseases in terms of death toll, disabilities and economic discomfort from household 

level to the macroeconomic level. High costs incurred by households in taking care 

of NCDs victims endanger them into financial risks which increase households‟ 

chances of being impoverished. The catastrophic expenditure is regarded as a factor 

for poverty because it depletes both household income and diminishes productivity 

efficiency.  Using Tanzania‟s Panel Data survey collected in 2014/2015, the study 

have applied the Two Stage Residual Inclusion, Control Function Approach and 

Instrumental Variables to examine effects of non communicable diseases on 

household‟s income and its impacts in the development of household catastrophic 

expenditure in Tanzania, other estimations used are Probit, Marginal Effects and 

Ordinary Least Square. 

Main findings of the study have revealed that, NCDs affects more of the household 

income relatively to the general sickness. While the general sickness diminishes the 

household income by 7.59 percent, NCDs deplete income by 53.31 percent. On top 

of that, households that were affected with NCDs are anticipated to fall under 

catastrophic expenditure by 31.46 percent compared to households affected by 

communicable diseases. The odds of households‟ impoverishment are 68.15 percent 

higher to households with NCDs compared to other households that suffered from 

general sickness. Furthermore, on risks factors for NCDs findings reveals that 

alcohol consumption, household income, cigarette smoking and low consumption of 

vegetables and fruits are among of the major risks factors for NCDs. Also, effects of 

social interaction have been examined in through the use of proxy indicators.  

This study recommends that, there is a need for reviewing current schemes as they 

have been found to have little impacts such as Community Health Insurance Fund 

(CHIF). The study proposes to MoHCDGEC to adopt the Afya Installment Scheme 

which has multiple effects in the reduction of catastrophic expenditure, poverty and 

NCDs deaths. 
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CHAPTER ONE 

STUDY BACKGROUND AND PROBLEM FORMULATION 
 

1.1 Introduction 

There is an increasing trend of evidence on the two way relationship between non 

communicable diseases as a component of health on one side with the economic 

cycles from the microeconomic or household level perspective to the macroeconomic 

perspective which rises economic concern over the effects of NCDs to the 

household‟s and country‟s economy at large. 

1.2 Background of the study  

For many years, NCDs have developed to become one of the most dangerous and 

killer diseases worldwide and overtaking the previous killer diseases such as 

communicable diseases and other different natural causative in the number of the 

death toll at country level and even in a global scales. The major top killer diseases 

among all NCDs are chronic respiratory infections, cancers, diabetes as well as 

cardiovascular diseases (Maina, 2009; Tawa et al., 2011). 

The history explains that, after World War II, medical research progress in 

vaccination and medications helped to facilitate the increase in peoples‟ welfare as 

increased efforts helped to lower effects of communicable diseases (Tawa et al, 

2011; WHO, 2002a). For many years NCDs were regarded as diseases of the few 

rich people in a community but in recent years the impacts of these diseases have 

been experienced to affect even the livelihood of the poor or low income earners in 

both high and low income countries.  

During the late 1990s, majority of the developing countries experienced major 

epidemiological variations featured with the rise and spread of non communicable 

diseases which grew unnoticeably until late 2000 and early 21
st
 century where most 

of these developing countries came to realize that non communicable diseases has 

become a mountain that can‟t be climbed and a threat to their economies as the 

burden have been reckoned from the household level (WHO, 2013). Impacts of 

NCDs on households means of living and income is bigger in most of less developed 

nations as majority of these nations don‟t have accurate and sufficient data that can 
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help to examine in-depth effects of these diseases  at a household and national level 

at large (Parkin et al., 2008). 

WHO report 2017 showed that, NCDs was the leading causative of deaths whereas in 

all 56.9 million death cases reported worldwide in 2016, the share of NCDs reached 

at 40.3 million which is 71% of all deaths, principally cancer, heart disease, diabetes 

as well as chronic respiratory diseases which forms NCDs have surpassed the famous 

killers diseases like HIV and Malaria. Nonetheless, deaths projection is predicted to 

increase globally because NCDs are linked with age, therefore the more people age 

the more the world expect more NCDs cases and deaths (WHO, 2017). 

Table 1.1 Prevalence of Non Communicable Diseases compare to other diseases 

in Developing Countries 

Year Non Communicable Diseases Communicable Diseases Injury 

1990 47% 42% 11% 

2000 56% 33% 11% 

2020 69% 17% 14% 

  Source: Boutayeb and Boutayeb, 2005.  

Table 1.1 show that there‟s an inverse relationship between NCDs and CDs whereas 

as the NCDs trend is increasing the rate of CDs is decreasing. According to Ebrahim 

et al., (2011) silence and little global attention in lowering the growing impacts of 

NCDs, for the last two decades NCDs have made it to become leading causative of 

life lost and disability throughout the world. NCDs forms 33.33% of the burden for 

disability adjusted life year in sub-Saharan Africa region. However, up to date little 

government resources have been allocated for NCDs research in these developing 

countries although this tremendous growth of NCDs is a big challenge to these 

developing countries.  

Tanzania Ministry for Health and Social Welfare (MoHSW, 2016) reports that by 

2008, 63 percent of the 57 million death toll were reported to be caused by NCD 

comprises of more than 36 million deaths worldwide of which 80 percent of the 

reported deaths were from middle and lower income countries with while major 



3 
 

affected populations group fall under the age of 70 years. There has been an 

increasing proportion of disability (DALYs) and death rate from 47 percent to 54 

percent  which has been experienced from 1990s to 2010 and further estimations by 

the WHO shows that with no global strong initiatives NCD deaths toll will rise by 15 

percent from 36 million to 44 million between 2010 and 2020 (WHO, 2018). 

In 2017, major NCDs killer diseases were CVD that accounted for more than 17.7 

million reported deaths which made it to be legalized as world‟s deadliest disease. 

Reported deaths cases due to cancer, diabetes, respiratory infections were 8.8 

million, 3.9 million and 1.6 million respectively. These major NCDs are known 

causative of majority deaths among several non communicable diseases worldwide 

(WHO, 2017). 

The WHO 2020 projections shows that, 60 percent of total sicknesses is going to be 

due to NCDs and for every ten deaths NCDs will account seven with majority 

coming from the developing countries. On the other hand, NCDs have been a threat 

for both developing and developed nations with same level of incidence as it was for 

HIV/AIDS several decades ago (WHO, 2017). 

Figure 1.1 The 60% NCDs deaths projection by 2020  

 

Source: United Nations Population Division, 2011 
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According to Tabish (2017), negative impacts of modern lifestyles vary significantly 

between East African states in causing both morbidity and mortality. For instance in 

Kenya, cardiovascular diseases contribute more than 13% of total deaths antecedent 

by Tanzania. Tanzania with the inclusion of Zanzibar is leading East African state 

with the highest morbidity and mortality rate caused by cardiovascular diseases 

(CVDs). In 2002 alone, Tanzania had 14,700 deaths of due to coronary heart diseases 

and 16,115 of stroke in 2002 compared to 13,661 and 14,843 deaths in Kenya 10,163 

and 11,043 deaths in Uganda respectively (WHO, 2014). 

The global death toll reached to 56.9 million for the year 2016 which 54 percent of it 

were reported to be caused by the NCDs. Cardiovascular diseases and strokes 

together accumulated more than 15.2 million deaths whereas 3 million deaths were 

due to respiratory infections while 1.7 and 1.6 million were caused by lung cancer 

and diabetes respectively.  Reports suggest that NCDs have been acknowledged as 

the leading killer diseases for fifteen years (15) now (WHO, 2017).  
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Table 1.2: NCDs trend of mortality by country 

 

Country 

 

Year 

Standardized age in threat for NCD 

mortality rate (per 100, 000 population) 

NCDs deaths in thousands 

Both sexes Male Female Both sexes Male Female 

Tanzania 2000 627.9 674.8 588.8 92.4 46.6 45.7 

2010 539.6 565.3 516.9 110.6 55.9 54.7 

2015 538.4 561.3 518.9 130 64.6 65.4 

2016 539.0 562.7 518.8 134.6 66.7 67.9 

Kenya 2000 464.5 503.0 429.9 59.1 31.2 27.9 

2010 377.1 412.3 347.1 62.6 32.6 30 

2015 374.3 409.2 345.3  72.7 37.3 35.4 

2016 385.1 418.2  357.4 77.1 39.3 37.8 

Uganda 2000 721.4 812.8 646.4 70.6 37.4 33.2 

2010 650.9 721.8 593.6 82 42.3 39.7 

2015 638.5 703.9 586.2 94.4 48.3 46.1 

2016 677.6 923.6 514.3 578.2 267.9 310.3 

Rwanda 2000 894.9 924.0 869.2 34.2 16.8 17.4 

2010 570.1 616.9 532.0 25.9 13 12.9 

2015 555.7 604.4 516.3 28.3 14.1 14.1 

2016 548.6 597.9 508.6 29.1 14.6 14.5 

Burundi 2000 667.2 684.8 654.3 28.5 8.7 9.8 

2010 663.0 694.5 635.9 25.7 12.9 12.8 

2015 662.1 704.9 624.9 29.4 15.1 14.3 

2016 664.1 708.7 625.0 30.5 15.7 14.8 

Source: WHO 2018 

The EAC countries that comprises of Burundi, Kenya, Rwanda, Tanzania as well as 

Uganda accounts for 153 million people with the total of GDP of $29 billion; these 

countries re under the LICs member states with GNP percapita less than $1,045 that 

have been calculated by the WB Atlas. The burden of financing health care system in 
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these countries falls on patient with heavy catastrophic spending for medical care 

particularly in treating non communicable diseases. For example in Uganda, about 

75% of healthcare is accounted by the private spending and lead to the increase 

burden for the household health expenditure and income depletion and lowering of 

savings. 

Nonetheless, in Zanzibar, diseases that were once considered uncommon or known 

as “diseases of the high income earners” during 1990s such as hypertension, 

coronary heart, cancer, stroke, diabetes, obesity as well as respiratory infections 

diseases which are now considered as normal phenomenon (RGoZ, 2009). The 

massive outbreak of cardiovascular diseases in the islands has been identified with 

responsible ministry for health as serious health challenge as the result of increased 

number for morbidity together with mortality cases especially at the archipelago of 

Unguja Islands.  

1.2.1 NCDs Situation in Tanzania 

The economic burden of NCDs has been raising in Tanzania, Figure 1.3 the NCDs 

diseases surpassing other causative of deaths in Tanzania including HIV/AIDS. This 

fastest trend experienced shows that NCDs share of deaths in Tanzania reached to 33 

percent in 2016. 

Table 1.3 Leading Causes of Deaths in Tanzania in 2016 

Ranks Causes of Death Percentage Share of Deaths 

1 HIV/AIDS 17 

2 Chronic Respiratory diseases 11 

3 Protozoan infection (malaria) 7 

4 Diarrhea infections 6 

5 Tuberculosis(TB) 5 

6 Cancers 5 

7 Cardiovascular Diseases 3 

8 Stroke 3 

9 Sexually transmitted diseases 3 

10 Sepsis 2 

Source: World Atlas, 2016 
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This particular trend terrifies and low income countries like Tanzania because these 

countries will be obliged to deal with paired challenges as far as communicable and 

NCDs burden while these countries are normally found to be with insufficient health 

sector budget that goes with multiple effects to the victims due to high treatment 

which brings direct impacts on the household income and welfare in general (WHO, 

2002b). 

Different researches show that communicable diseases have been the leading 

causative of deaths globally. Countries‟ life expectancy had been shortened because 

of the uncontrollable epidemics of communicable diseases. In most cases, the 

terminology “NCDs” have been misled with allusion to poor,  because it‟s linked 

with number of infections such as cancer of the cervix which has been caused by 

virus; also effects of pollutions, insufficient food intake or poor nutrition and  poor or 

low accessibility  to important healthcare services (Hotez et al., 2009). 

Table 1.4: Prevalence of Non communicable Diseases in 2017 

 

Developed 

Nations 

Monitoring Indicators 

Population Percentage of 

NCDs deaths 

Total Death by NCDs Risk of Premature 

death from NCDs 

USA 320,000,000 88 2,343,000 14 

UK   65,397,000 90   513,000 11 

Japan 128,000,000 82             1,072,000 9 

France   64,457,000 87  487,000 11 

Italy   59,504,000 92  573,000 9 

 

Developing 

Nations 

Monitoring Indicators 

Population Percentage of 

NCDs deaths 

Total Death by NCDs Risk of Premature 

death from NCDs 

Tanzania 53,880,000 34           142,000 18 

Kenya 47,236,000 33           106,000 18 

Uganda 40,145,000 35           100,000 22 

Burundi 10,199,000 31             32,000 22 

Ethiopia 99,873,000 39           284,000 19 

Rwanda 11,630,000 45             31,000 20 

Source: NCD Progress Monitor Report, 2017 

Largely, poor countries in Southern Africa and elsewhere; non communicable 

diseases are among of leading causes of general ailments, together with AIDS and 

malaria, representing one third of deaths and disabilities.  
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Figure 1.2 Cause of Death by Non Communicable Disease in Tanzania 

 

Source: Index Mundi, 2016 

1.2.2 Microeconomic Impact of NCDs 

NCDs deplete household‟s investment capitals and income which lessening both 

ongoing and planned production in the near future (Lopez and Rivera, 2005). 

Through lowering incomes, expenditure power and production ability, NCDs create 

breakthroughs for slowing down economic growth. The potential linkages between 

NCDs and microeconomic variables are shown in Figure 1.3 bellow and detailed 

explained by Abegunde and Stanciole (2006). 

CVDs is the second causative of death in both Tanzania mainland and Zanzibar 

proceeded by HIV/AIDS. The data shows that the total of death of CVDs in 

combination stood at 72,460 deaths in the year of 2011. Deaths caused by strokes 

killed about 21,973 in the country; while 19,083 came from Heart diseases, 8429 

Diabetes, 8056 cancer, 6809 lung disease, 4,355 kidney disease and 3,755 by 

hypertension (WHO, 2011). 
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Figure 1.3: Linkage between NCDs and Microeconomic 

 

Source: Abegunde and Stanciole, 2006 

Different factors related to chronic diseases such as reduction in workforce quantity 

and productivity, cost of treatment depleting savings and investment, including in 

education of children will have an impact on the earning potential and therefore 

affect the national economy. The cost for treating severe NCDs in Tanzania reached 

to US$ 100 million in 2005 and the figures are predicted to grow and reach US$ 500 

million in 2025 of which this will deplete more than US$ 2.5 billion in 2025 billion 

of which the burden will always experienced heavily at the household level (MoH, 

2008). Apart from these increased economic costs, NCD generates social costs from 

individual to household level which is perpetuated by the increased stigma, 

misapprehension, lifestyle change and an increase of the catastrophic health 

expenditure.  
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Figure 1.4: Causal pathway for non-communicable diseases 

 

Source: Mayige et al, 2016 

1.3 Statement of the Problem  

Estimations on effects of NCDs and its risk factors are crucial for health policy and 

government initiatives‟ appraisal towards eradication and lowering the rapid growing 

trend of NCDs in the country. Therefore, reducing effects of NCDs by the use of 

preventive measures will lead decline of both governments‟ burden on healthcare and 

improvement in the livelihood of the people. The served money and resources due to 

NCD controlling will be redirected in improving general health sector efficiency in a 

country through promotion of curative and preventive strategies in developing better 

healthcare system in a country. Currently, NCDs symbolize one of the global health 

challenges, in both areas of human sufferings and negative effects linked with the 

socioeconomic development worldwide. 

The fastest growing of the effects of NCDs in Tanzania is alarming needing 

immediate measures to reduce the outgrowing effects of these diseases. In 2013, 

WHO targeted that by 2025 shares of deaths by NCDs should be lowered to 25% 

globally and 5% - 10% by country but the problem seem to be big in Tanzania as the 

rate of NCDs prevalence has been increasing rapidly; statistics shows that NCDs 

prevalence has been increasing from 20% in 2005, 31% in 2012, 33% in 2016 and 

34% in 2017(WHO, 2018). Burdens of non communicable diseases have been found 

to increase steadily in Tanzania (WHO, 2011) whereby country estimates show that 
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NCDs accounted 31% of all life lost in 2012 (WHO, 2014). Referring to recent 

statistics on table 1.4, it projects that, risks of dying from the major four NCDs for 

both sexes whose ages range from 30 to 70 in Tanzania is 18%. NCDs have 

previously and traditionally been associated with affluent life styles for developed 

countries; where it is regarded as a wealth peoples‟ diseases. Current research 

evidences suggest that, NCDs are causing significant health burden even to poor 

communities living in urban or rural areas of the developing countries including 

Tanzania (WHO, 2017). 

The little attention on non communicable diseases mitigation measures in Tanzania is 

due to insufficient and unclear understandings together with empirical limitations on 

the impact of NCDs from households, individual and the economy at large. It is 

sometimes associated with the evidence that there‟re few economic studies relating 

to NCDs in Tanzania as well as in many developing countries of which this is 

evidenced by the wide gap as noted by Mayige et al, (2016) in her work. Kyobutungi 

et al., (2008) justified that many households used to sell off their belongings 

especially the most valuable family or personal assets in order to acquire money to 

meet requirements for medical treatment and other healthcare costs and this create 

loopholes for the consumption of the accumulated capitals. In a long run, the capital 

consumption increases households‟ implications on the ability for these households 

to pay for healthcare as well as the other consumable goods for health which later 

cracks household‟s level of productivity and incomes. 

Economic and scientific investigation on non communicable diseases‟ risk factors 

can help to explain doorway for concrete policies resolutions that aim at overcoming 

non communicable diseases in a country. Narayan (2016) number of deaths due to 

majority of diabetic victims can be avoided if and only if governments would have 

opt to address these risk factors which requires availability of valid information and 

knowledge on how these risk factors lead to the outbreak of NCDs.  
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1.4 Objective of the Study 

1.4.1 General objectives  

The overall objective of the study is to ascertain the economic effects of non 

communicable diseases on households in Tanzania and risk factors coupled with the 

disease. 

1.4.2 Specific Objectives 

Generally the study will have the following specific objectives; 

i. To Estimate effects of Non communicable diseases on household income 

ii. To measure the contribution of NCDs to household catastrophic spending 

iii. To examine how NCDs lead to household impoverishment in Tanzania 

iv. To examine risk factors associated with Non communicable diseases in 

Tanzania 

1.5 Research questions 

i. What are the effects of Non communicable diseases on household income? 

ii. What is the share of Non communicable diseases to household catastrophic 

spending? 

iii. Does the existence of NCD have effects on likelihood of a household being 

impoverished? 

iv. What are health risk factors associated with Non communicable diseases in 

Tanzania? 

1.6 Significance of the study   

The enormity and dominance of non communicable diseases is growing at the 

geometric rate in Tanzania, developing countries and so more worldwide. The old 

allegory that NCDs are diseases of the rich and ageing population has been 

disseminated by different empirical evidences to that contrary. Current studies show 

that poor and youths are most vulnerable groups to be affected by number of NCDs 

(Maina, 2009). On top of that, non communicable diseases can be a causative of huge 

welfare losses specifically at individual and household levels. Therefore, at 

individual level the non communicable diseases tend to reduce productivity and 

health of patients while at household levels NCDs erodes household‟s reserves and 
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different assets through expenditure made on the healthcare of which each if this 

channel impoverishes these households. 

More than 71 percent of the reported global deaths in 2015 and 2016 resulted from 

NCDs while on the same year it accrued to 33% of all deaths in Tanzania. Therefore, 

findings from the study will be used as a basis for creating better health and 

economic policy that will be a basis for implementation of the NCDs program. On 

the other hand, this study facilitate attitude change and practice about the causes and 

consequences of NCDs and HIV/AIDS among adults and children to government 

agencies, researchers, academicians and health activists interested in the subject 

matter in providing recommendations and suggestions in improving health promotion 

strategies toward combating the rampant of those diseases in Tanzania in general.   

The research methodology of the study provide enlightment and direction to other 

health‟s economists, researchers and policy makers who will come up with an idea of 

conducting same or similar studies to determine and examine best research 

techniques that have not been applied for the aim of assessing real relationship 

between lifestyle disease and economic development by using the best econometrics 

models for the well grounded and definitive results. 

On the other hand, Health economics studies on non communicable diseases need to 

be interminable in order to observe changes in the NCDs prevalence trend. The study 

lightens some of the key reasons that has led to the rapid growth of NCDs in 

Tanzania, these reasons can also be applied to other developing countries. Tanzania 

government has recent prepared a action and strategic plan that will focus on 

preventing and controlling the spread of NCDs for 2016-2020 which is still facing a 

lot of difficulties, therefore this study will help policy and decision makers and 

health practitioners to increase more emphasize on the fights against NCDs by 

investing on early symptoms so as to lower socioeconomic and financial burdens at 

households and country level. On top of that, the study will provide evidence for the 

magnitude, the extent of the burden and effects of NCDs in Tanzania. 
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1.7 Organization of the Dissertation 

The dissertation is composed by five chapters of which Chapter one entails 

introduction that contains a detailed background of the study, problem statement, 

objective, research questions, research hypothesis, significance part of the study and 

winded with scope of the study.  In Chapter two, the major discussed issues includes 

the definitions of key terms used in the study, overview of the Tanzanian Health care 

system and its response to NCDs and ending with theoretical and empirical literature 

reviews. Chapter three presents methodologies used in the study and detailed 

information on the theoretical and empirical model, different econometric models 

associated with the study undertaken, data validation and estimation for the study 

with a detailed description of variables as well as hypothesis test. On the other hand, 

Chapter four presents data analyses, descriptive statistics for the variable of interests 

including detailed estimations on effects of general sickness and NCDs on income 

and finalizes on the estimations of NCDs on catastrophic spending to examine 

household impoverishment and estimations on the NCDs risk factors. Chapter Six 

contains the summary of findings, conclusion and policy recommendations to 

improve and mitigate effects of NCDs and later highlighted limitations as well as key 

areas for the further researches. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Non communicable diseases 

Non communicable diseases are conditions, medical dysfunctional or diseases that 

can‟t be transmitted from one person to another. These diseases develop slowly 

basing on peoples‟ lifestyle whereas cure for most of these NCDs when they reach at 

the chronic stage is hardly achieved.  

The WHO defines NCDs as diseases that are linked with the way people live their 

life and they are sometimes referred to as non communicable diseases. They are 

sickness that develops based on daily habits or peoples‟ eccentricity. These habits 

range from consumerism to daily practice of activities that accelerate into danger of 

health implications which results to the emergence of long term NCDs (WHO, 

2007). 

The NCD take long time to heal, normally a victim can only get relief but hardly for 

a complete healing although it can‟t be transmitted between people. Most of the 

NCDs are composed many factors such as general surroundings, behaviours, human 

psychology and physiology as well as hereditary cases (inborn traits). There are 

many types of NCDs but the main and leading killer are diabetes, cardiovascular, 

cancer and different respiratory infections of which all these disease are highly 

correlated with the people‟s lifestyles (Mehata et al, 2015). Morbidity, Mortality and 

Life expectancy have been used in this study as component of health that deteriorates 

due to the expulsion of the NCDs. 

2.2 Overview of Tanzania’s Healthcare System and Response to Non 

communicable diseases 

The modality for a health system of any country in the world is composed by the 

demand and supply factors. Supply factors include budgetary allocation, model of 

health sector administration as well as number of plans introduced by the 

government to control NCDs in Tanzania. Efficiency of health financing machinery 
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determines effectiveness of the government in the provision of healthcare services in 

a country as well as implementation of the health policy in minimizing effects of 

NCDs. 

Tanzania‟s health system is divided into two levels of central government which is 

composed of president appointees, political figures as well as and the local 

government. Basing on Tanzanian system, officials from the central government 

performs major roles of policy formulation, setting priorities and interventions as 

well as establishing short, medium and long term frameworks and later providing 

instructions to lower authorities particularly local government so as to make sure 

there is effectively and quality provision of healthcare services to citizens in a 

country (Sikika, 2012). 

At the moment there are about 6,640 dispensaries throughout the country of which 

the public dispensaries are 4554 equivalent to 68% of all dispensaries and private 

ones are only 31% in about 12,545 villages. On the other hand there are about 695 

Health centres of which the public health centres are 513 equivalents to 73% of all 

Health centres in the country and the remaining 182 which is equals 27% belongs to 

private and religious institutions in all 4,420 wards throughout the country. There are 

more than 240 hospitals in Tanzania mainland whose share of ownership is belongs 

to government, faith based organizations and private sectors (TAMISEMI, 2018) 

Table 2.1 Distribution of Health Facilities by Ownership in Tanzania (June 

2010) 

 Hospital Healthcare Dispensaries Total 

Government 95 434 3,889 4,418 

FBOs 101 134 625 860 

Parastatal 8  10 168 186 

Private 36 55 787 878 

Total 240 633 5,469 6,342 

Source: MOHSW, 2011b 
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Disease burden in Tanzania has made the government to expand its health sector 

budget in order to combat these diseases and building many health facilities 

throughout the country. Table 2.2 shows trend in the increase of the health facilities. 

Table 2.2 Trend of Health facilities from 2010 to 2015 

Years Hospital Healthcare Dispensaries Total Cumulative 

Increase 

2010 240 620 5,400 6,260  

2011 249 653 5,657 6,559 299 

2012 249 693 5,822 6,764 504 

2013 254 711 5,913 6,878 618 

2014 257 716 5,960 6,933 673 

2015 257 716 6,077 7,050 790 

Total 1,506 4,109 34,829 40,444  

Source: MoHSW, 2015 

On the other hand, just in the period of three years 2015/16 – 2018/19 the 

government of Tanzania has achieved to construct 352 new health facilities throught 

the country of which 67 of them being District hospitals; and this have been going 

hand in hand with the increase of the medications budget from Tshs 31 billion in 

2015/16 to Tshs 270 billion in 2018/19 (Magufuli, 2019). 

Nevertheless, from 2011 to 2014 there have been an increase in the per capita health 

expenditure from US$ 10.58 in FY 2006/2007 to US$ 13.46 in FY 2008/2009 and 

later grew to US$ 26.60 in FY 2014/15. This reflects the increase in the health 

budget to Tzs 1,821 billion in FY 2015/16 out of the total government budget of Tzs 

22,495 billion equivalent to 8.1 percent (URT, 2015)  

2.2.1 Public Health and organization of the Ministry of Health in Tanzania 

In Tanzania, the MoHCDGEC is in charge on issues relating to promotion of health 

in Tanzania. Under the MoHCDGEC all roles duties are implemented under three 

different levels of district, regional and later central government.  

Tanzania‟s government has dedicated its significant efforts by public and private 

health providers to ensure there are proper primary healthcare services to its citizen. 
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At the ministerial level, the MoHCDGEC is an answerable entity regulating all 

healthcare services in a country.  

Additionally, there are other medical institutions and agencies that are under the 

central government and have been authorized on a particular disease for example 

Tanzania Commission for AIDS abbreviated as TACAIDS and Ocean Road Cancer 

Institute (ORCI) so forth.  

Figure 2.1: Organizational Structures for Health Service Delivery in Tanzania 

 

Source: MoH, 2001 

2.3 Health Status in Tanzania 

2.3.1 Burden of Disease in Tanzania 

Analyses on burdens of diseases describe deeper evaluation on mortality, number of 

accidents and injuries as well as related risk factors for the outbreak of these 

diseases. Aggregate or general burden for these diseases are assessed by the use of 

Years of Life Lost (YLL), an instrument that measures number years that have been 

lost as the result of premature mortality. 

Burdens of diseases particularly NCDs have been growing and stabilizing in most of 

the developing countries including Tanzania (Mayige et al, 2016). In 2010 WHO 

report revealed that, non communicable diseases were accountable for nearly 27 

percent of deaths in Tanzania (WHO, 2011a)  
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Figure 2.2 portrays the percentage share of deaths caused by non communicable 

diseases to the total deaths occurred in Tanzania in 2011 of which NCDs were 

responsible for 35 percent of all deaths while major number of deaths resulted from 

diabetes 2%,  cardiovascular diseases 12%, cancer 3% while injuries and respiratory 

infections attributed 8% and 3% respectively (WHO, 2011).  

Figure 2.2: Proportion of Mortality as a percentage of all Deaths in Tanzania  

 

Source: WHO, 2011a 

Communicable disease has been a leading causative of death for many years as it has 

been continuously contributing a substantial proportion of death in the country. 

Nevertheless, Francis et al., (2011) explains that NCDs contributed second to first 

category of the causative of death in Tanzania while injuries had the smallest 

contribution. Statistics shows that in 2010, YLLs as the result of premature deaths in 

Tanzania was high with communicable, vector borne diseases as well as chronic 

respiratory infections (IHME, 2016). 
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2.3.2 Health Burden Outcome Indicators in Tanzania 

Life expectancy in Tanzania dropped from 50.90 years in 1985 to 50.30 in 1999 with 

the lowest experienced was 49.44 in 1994. It improved to 60.05 years in 2009 and 

reached to 65.68 in 2016 with females living slightly longer (67.48 years) than males 

with 63.86 year (Economy, 2016). 

The mortality and morbidity rates in Tanzania are mostly driven by the underlying 

individual and household characteristics, environmental characteristics and 

epidemiological as well as the health systems. The individual level factors that are of 

importance in this regard include level of maternal education and nutritional status. 

Environmental determinants for morbidity and mortality include soil degradation, 

adequate sanitation, access to clean and safety water from a variety of disease vectors 

that blossom in certain ecological systems (WHO, 2009). Despite the fact that some 

of the above mentioned factors have improved over the years but still some of them 

have worsened while others are increasing at the decreasing rate.  

Figure 2.3: Major causes of disability adjusted life years (DALYs) in Tanzania, 

2017  

 

Source: IHME, 2017 
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WHO Report 2018 enlightened that number of reported deaths due to cancer in 

Tanzania by the year 2014 reached 21,000 deaths while 35,000 other new diagnoses 

across all ages were also observed in different part of the country (Miranda, 2016). 

On the other hand, WHO approximates that, overall prevalence of childhood cancers 

is estimated to reach 300,000 children for every year although the estimation can be 

low comparing to the actual situations due to the shortage of data especially to 

children in Tanzania and largely sub-Saharan Africa (WHO, 2018). 

Figure 2.4: Comparing pattern of causative of death between 2006–2010 and 

2011–2015 periods for all age groups. 

 
Source: Mboera et al, 2018 

Mboera et al, (2018) conducted a ten years survey in 39 major hospitals in Tanzania 

throughout the country from 2006 to 2015 inclusively and found that, the distribution 

of all 247,976 reported deaths for such period of time was dominated by the big five 

killer diseases with 10.08 percent respiratory infections, 12.75 percent due to 

malaria, 8.04 percent HIV while anaemia and CVD were found to account for 7.78 

percent and 6.31 percent respectively. Other NCDs like Cancer was found to increase 

by 24.1% while diabetes was found to increase by 10.9%. 
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Nonetheless, large numbers of deaths were reported from males with 55.4 percent 

than females whose shares were 44.6 percent. Region-wise, hospitals in Dar es 

Salaam led by 27.8 percent followed by Morogoro and Mwanza with 8.7 percent and 

11.3 percent respectively. Additionally, Ruvuma experienced large share of males 

deaths comparing to women at the rate of 62.2 percent for males and 37.8 percent for 

females while Kilimanjaro had 61.3 percent and 38.8 percent respectively for males 

and females (Mboera et al, 2018). 

The UICC (2005) shows that, more than 35,000 people are reported to have 

developed new cancer cases each year whereas recent forecasting estimate that the 

number will rise by 50 percent in 2020. This will stimulate the increase of countries‟ 

and global stress on health systems as the result of limited resources. Yearly 

projections are expected to rise highly since 80 percent to 90 percent of victims in 

most of these developing countries can‟t access both medical investigations and 

treatment facilities. Also, 75 percent of cancer victims were reported to attend 

medications when the disease is at a very risk stage which is difficult for the curative 

options. The Kaposi‟s sarcoma, carcinoma of cervix and breasts cancer are leading 

types of cancers in Tanzania affecting majority of men and women. 

According to WHO (2018) report for Tanzania, number of children that are born 

with SCDs have increased dramatically and reach to 300,000 globally.  Tanzania is 

ranked fourth worldwide behind Nigeria, DRC and India. Coastal regions are 

mentioned to be highly affected followed by the Lake regions later Southern 

highlands.  Additionally, large number of the children who are born with SCDs are 

not aware of it until it grows to a damaging stage whereby WHO estimates that 50 

percent to 90 percent of these children normally die in their childhood whereas the 

Africa‟s statistics shows that SCDs contribute to 6.4 percent of the under five 

mortality.  



23 
 

 

2.3.3 Tanzania Healthcare Financing Model 

Currently, the government of Tanzania has been assuming greater responsibility in 

funding of a healthcare services and health related development programs. This is 

due to the increased funds from donors on financing health sector development 

project in the financial year 2014/2015. The volatility of the donors support has been 

increasing with an increasing unpredictability on their commitment for further 

funding. For instance in FY 2015/2016, Ministry of health received only 4 percent of 

the total budgetary support from donors; only Tshs 12 billion was provided out of 

Tshs 338 billion. This justifies that donors‟ support have declined significantly. A 

yearly change in the donor assistances to the approved government budget have been 

averaged at 65 percent being expected to raise in 2017/2018. In the same FY, donors 

were supposed to contribute about 57 percent to facilitate the implementation of 

numerous health sector in the in FY 2017/2018 (UNICEF, 2018) 

The composition of healthcare financing in Tanzania is attributed with tax revenues 

as well as donor‟s support, diverse proportion of the population enrolled in different 

private and different health insurance schemes. The larger proportion of population 

are still living under poverty incidences and they are heavily depend on the public 

health facility for medical care and they are characterized with no no insurance plan  

and have no alternatives for sustainable source of income hence mot in any risk 

pooling scheme (Health Policy Project, 2016). 

Healthcare financing in Tanzania has demand effects that involves a household‟s 

OOP, public insurance schemes and private health insurance while on the supply side 

it consists of private sectors, government and donors. In 2015, adults affected with 

HIV accounts 5.6 percent and number of people living with HIV reached to 

1,600,000.  HIV is anticipated accounting for 17 percent of total deaths. Public 

Expenditure Review (2011) and TACAIDS (2012) justify that percapita HIV 

expenditure was US$ 179 while the cumulative total expenditure was US$ 270.4 

million. The PEPFAR donation accounted for 80% of total HIV expenditure in 

2012/2013 with amount worth US dollar 295 million. NHA showed that the 
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government of Tanzania contributed only 5 percent of all HIV programs in 

2011/2012 (URT, 2012; Health Policy Project, 2016). 

In the period of 2002 to 2013, the public health spending share to total health 

expenditure declined by 9 percent as it dropped from 45 percent to 36 percent. Figure 

2.5 shows that still the large share on financing development project in healthcare 

sector in Tanzania is on the hands of donors as they contributed 48 percent in 

2011/2012 while the OOP expenditure contributed 33 percent in 2011/2012.   

During 2015/2016, the allocated health sector budget increased by 2.2% from 9.1 

percent to 11.3 percent although this increase was accelerated by the increase of 

donors‟ support. Tanzania spends about 7.3 percent o it‟s GDP in health sector which 

is more preferable comparing to 5.3 percent which is used in most of the LICs. 

Through the decentralization approach, Tanzania has experienced an increasing role 

of NGOs and LGAs in administering funds for health (Health Policy Project, 2016). 

Figure 2.5: Health financing by source 

 

Source: UNICEF, 2018 

Generally, Tanzania just like other developing countries largely depends on donors 

to fund key health programs. This tends to threaten the sustainability of these 

programs in the long run when donors decide to withdraw (Baruwa, 2010). 
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Additionally, some of the NCDs are not priorities for most of international 

organizations and therefore do not attract donor interest that make them receiving 

limited funds from donors. In that circumstance households and private sectors bear 

the entire financing burden while some goes to the government (MoH, 2008) and this 

can be justified by the fact that international budgetary support from donors have 

diminishes. Figure 2.6 shows fluctuations of donors support in development project 

in health sector which has fallen by 35 percent from 92 percent to reported 57 

percent for the period of 2013/14 and 2017/018.  

Figure 2.6: The share of Tanzania and donors in development funds for 

MoHCDGEC 

 

Source: UNICEF, 2018 

Health Basket Fund and Global Fund are the driving force for the increased 

development budget in health sector 2017/2018 the period which experienced the 

decline of LGAs and regional expenditure on development projects. The challenges 

made to the increase of the gap between the national share of health spending on 

GDP with the recommended 15 percent Abuja target (UNICEF, 2018).  

The OOP payments was high to 47 percent in 2000 but several government 

initiatives have made it to be lowered to 23% in 2014 which is attributed by the 
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increase investment in health sector despite the rate of growth being low as well as 

lowering the income and gender inequality (UNICEF, 2018). 

Figure 2.7: Annual out-of-pocket spending per capita by gender and wealth 

quintile (Tshs) 

 

Source: UNICEF, 2018 

2.3.4 Budgetary allocations to the health sector in Tanzania 

For the period of four years, Ministry of Health budget has been decreasing slightly 

from 9.6% in 2013/14 to 7% in 2017/18 which is the significant drop of 2.6%. On the 

other hand in the financial year of 2017/2018 only 2.2 trillion were allocated in 

health   of the approved budget about Tshs 2.22 trillion was allocated to the health 

although the actual amount provided to the ministry is lower to that which was 

approved by the parliament. 
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Figure 2.8: Priorities of National Budget expenditure in a sector-wise, 

percentage of the approved total budget  

 

Source: Source: Integrated Financial Management Information System (IFMIS) 

Table 2.3 reveals the Tanzania‟s government share of spending across number of its 

priorities in health sectors with comparison from other EAC member states in 2016. 

Therefore, the comparison on Table 2.3 justifies that Tanzania‟s GDP share of 

expenditure on health is still low and unsatisfactory as the share is lower comparing 

to Kenya, Uganda and Rwanda. This analysis has made based on differences in 

population and prices across all EAC member states. Nonetheless, the Public shares 

on health are lower to those of Rwanda and Kenya. 

Table 2.3: Countries spending priorities in health sectors in EAC, 2016  

 Tanzania Kenya Uganda Rwanda 

Healths expenditures percapita (current US$) 51. 72 77. 7 52. 29 52. 48 

Healths expenditures percapita, PPP (constant 2011 

US$) 

137. 49 168.98 132.59 125.07 

Healths expenditures, privates (% of GDPs) 2. 99 2. 22 5. 42 4. 66 

Healths expenditures, publics  (% of GDPs) 2. 59 3.50 1.80 2.87 

Healths expenditures, publics  (% of overall healths 

expenditures 

46. 41 61.25 24.94 38.10 

Healths expenditures, total    (% of GDP) 5. 58 5.72 7.22 7.53 

Source: World Development Indicators 2016 
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Additionally, the deterioration of the government investment in health sector is an 

indication that the big part of the burden is now under the household and the private 

sectors basing on the fact that there have been a low participation or collaboration of 

the donors in funding the health sector. 

Table 2.4: Budget trend for Health commodities 

 2013/14 2014/15 2015/16 2016/17
* 

2017/18 

Total budgets (bn)  64.0 70.50 31 251.50 236.90 

Budget variances (%)  0.00 10.00% -56% 711% -6.00% 

Disburse (bn)  50.0 20.00 24.0 112.4
* 

 

Disburse (%)  78.0% 28.00% 77.0% 45.00%  

Demands (bn)  549.00 577.01 577+ 577+ 577+ 

Deficit (Disburse vs. Demand)  499.00 557.01 557+ 464.6+  

Source: MOHCDGEC 

* disbursement figure up to end of March 2017 only. 

On the other hand, there have been decreasing of the actual implementation budget in 

the Ministry of health of which has been leading to the expansion of the sectoral 

budget deficit from the FY 2013/14 to FY 2015/16, the deficit increases healthcare 

burden which is  always shifted to citizens and lead to the increase of the catastrophic 

spending. 

The failure of the government in implementing the Abuja targets threatening the 

wellbeing of citizens, but for more than ten years now the Tanzania‟s government 

has been putting much emphasize on improving the health  sector by increasing 

expenditure on the sector in order to minimize risks related to the low investment in 

health sector (Sikika, 2012). 

2.3.5 Health Financing Reforms in Tanzania 

Economic recession and budgetary burden made the government failing providing 

health services for free to all citizens. The failure was the doorway for the 

introduction of the user fee which in forms of cost sharing during 1990s. Table 2.5 

presents series of health reforms made in a country since Arusha Declaration of 

Ujamaa na Kujitegemea to date. 
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Table 2.5: Health sector reforms in Tanzania, 1967-2009 

1967 Arusha Declaration The Mwalimu Nyerere‟s Arusha Declaration is the benchmark of major health 

reforms in Tanzania today which had motives of making health services to 

accessible to all people in the country particularly improving the livelihood of 

the marginalized groups. 

1977 Free Health Services All private and profit oriented health services were banned and the government 

took the role of providing free health services to her people. 

1990 The introduction of First Tanzania‟s Health Policy 

1991 Liberalizations of Private Health Care Facilities 

1991 Mixed Healthcare 

Financing 

Tanzania government introduced a mixed system of health financing which 

involves the introduction of cost sharing policies 

1993 Government/Development Partners Appraisal Mission on the Health Sector 

 

 

1993 - 

1995 

 

User Fees 

 

i. Phase I: Introduction of user fees in refers and number of health services 

provided by regional hospitals.  

ii. Phase II experienced the introduction of medical fees I regional hospitals in 

a country. 

iii. Phase III introduction of the medical fees to all district hospitals 

iv. Phase IV experienced the introduction of user fees in health centres and 

dispensaries 

1995 The first Plan for Health Sector Reforms Agreement to engage in SWAP programmes in Health 

1996 Community Health Fund 

(CHF) 

This is a form of insurance plan under the government authorities which was 

designated purposely or the rural populations in a country. It was established in 

order to increase marginalized groups and large population employed in 

informal sectors to have equal access to health services and lower number of 

death due to disease. 

1998 Agreement to enter a SWAP programme in Health 

1999 Health being introduced in Poverty Reduction Strategy (PRS) as a matter of priority   

1999 Introduction of Health Busket Fund  
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1999 Introduction of National Health Insurance Fund (NHIF)  but its operation began in 2001 

2000 National Package of Essential Health Interventions Approved 

2002 Introduction of Private insurance schemes 

2003 Health Sector Strategic Plan II (HSSP II) 

2004 Introduction of emergency infrastructure rehabilitations programmes 

2005 Introduction of Tanzania Essential Health Intervention Project (TEHIP)  

2006 Establishment of the Tanzania Joint Assistance Strategy 

2007 Social Health Insurance Benefit (SHIB) 

2007 The National Health Policy 2007 

2008 Establishment of the Health Sector Human Resource Strategic Plan  

2009 The announcement for Health Sector Strategic Plan IIII (HSSP III)  

2015 Health Sector Strategic Plan IV (HSSP IV) 

Source: MOHSW/HSSP, 2009-2016 

2.4 Health Insurance in Tanzania 

Healths Insurances can be referred to type of insurance which covers a part or whole 

risks of an individual who is incurring health expenses these it an insurance against 

risks associated with medical treatment costs and safety. The affordability, quality, 

effectiveness and efficiency of healthcare is largely depend on the ability and 

muscles of healthcare financing mechanism which entities has. Conversely, the 

world is facing bigger challenges in the areas of financing and providing health care. 

On the other hand, private owned health insurance are expensive and only few the 

wealthier urban populations tend to buy the premiums. Moreover, almost large 

number of the private health insurance companies doesn‟t prefer NCD covers and the 

available few that allow to cover these normally set premiums beyond the ability of 

many households to afford it. As a result, people who are suffering from long-term 

illnesses related to NCDs are often not insured which make them to depend on out-
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of-pocket expenditures to attain healthcare and likely most of these people rely on 

public care that is relatively cheaper and inefficient (Chuma and Okungu, 2011). 

In Tanzania, the health insurance policy has been implemented for a long time than 

any of the current operated health financing scheme; Act of Parliament No. 8 of 1999 

established the today used NHIF and started is operations in June 2001 (MoHSW, 

2003). Through the NHIF, public formal sector employees are paying a are required 

to contribute 3 percent of a monthly‟s salaries while government also contribute 

same share  to make a total of 6% with not more than 5 other member of the family 

as a dependent. Studies show that there is a steady increase in the insurance coverage 

from 2 percent in 2001/2002 to 7.1 percent in 2011/2012 (NHIF, 2013). 

Table 2.6: Changes in the Number of People with Insurance Covered 

 NHIF CHF SPECIAL GROUPS 

2015/2016 702 598 1452 855 99 543 

2016/2017 79 987 1 595 651 58 015 

March 2018 850 268 2 220 953  

% Change 13% 9% - 42 

Source: MOHCDGEC‟s Implementations Report 2016/2017 

National Hospital Insurance Fund (NHIF) is the authorized government health 

insurance in Tanzania. Membership to this insurance agency is unavoidable for all 

workers in the formal employment while for different informal sectors‟ workers it is 

voluntarily. NHIF covers the healthcare costs for inpatient based on the approved 

rates, while any amount the patient or insured person top up above the NHIF 

coverage is known as the Copayment or Coinsurance or sometimes an insured person 

is required to pay the deductible of which will be later returned by the insurance 

company although all these fall under the out of pocket payment as long as they paid 

out of insurance coverage. Therefore, the financial security provided by NHIF isn‟t 

comprehensive enough and inadequate for all patients who seek healthcare services 

in private, or in both public and private facilities as result of exclusion in health 

insurance (Kimani, 2004) 



32 
 

On the other hand, despite the introduction of CHF in 1996 which mainly targeted 

rural and other informal sectors, the scheme has been underperforming and this is 

justified by considering the coverage of the scheme which have remained to be very 

low for a long time while the enrolment being far below the target of HSSP III. 

Different studies have shown that some members have been pulling out from the 

schemes which have led to a slow enrolment trend. Number of reasons that led poor 

enrolment of people in this scheme include weak designing of the scheme, poor 

scheme management, regular drugs stock outs in most of the public health facilities, 

poor or low understanding on the risk pooling as well as number of unattractive 

benefits packages associated with the scheme (Msuya and Abay 2004; Mtei & 

Mulligan, 2007; Marwa et al., 2013) 

As a remedy to CHF the government decided to introduce SHIB In 2007. SHIB is 

component of National Social Security Benefits that was established lately 2007 of 

which all members of the NSSF have been granted accessibility to healthcare by 

utilizing the SHIB. This scheme certifies both private and public providers and it 

provides benefit that is 20% of their contribution to the NSSF (Winani, 2015). 

2.4.1 Implications of cost-sharing to NCDs treatment in Tanzania 

The income earned through user fee has risen steadily time to time. The increase 

justify the development in the collection processes through the use of the modern 

techniques such as Tanzania Government‟s e-payment (GePG) system found in 

almost all public hospitals in the country, on the other hand the increase in this 

revenues substantiate the fact that people have been using a lot of money for medical 

care whereby high costs of healthcare are always associated with negative effects 

especially when diagnosing the NCDs and for other related treatments. 

Table 2.7 show the increasing trend of revenues as the result of cost sharing for 

different periods from 2004, 2008 and 2012.  

Table 2.7: Trend in the Growth of Cost Sharing revenues in Tanzania 

 Health service* value 

added (TZS millions) 

GDP at  Current 

market prices (TZS 

millions) 

Growth rate for 

Healths service* share 

of GDP (%) 

2004 200,933 13,971,592 1.44 
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2008 210,525 14,828,345 1.42 

2012 737,964 44,717,663 1.65 

Source: Ministry of Finance, 2012 

The increase growth rate reveal there is an increase in revenues collected from the 

health sectors which entails the increase in the OOP expenditures and enhanced 

government system for the health services user fee collections. 

2.5 Trends in Non communicable diseases in Tanzania 

For decades now, numbers of deaths caused by the communicable diseases have been 

deteriorating (WHO, 2016). In Sub Saharan countries alone the NCDs death rate 

increased from 29.4% in 2010 to 33.5% of all deaths in 2015 (WHO, 2015). In 

Tanzania, HIV/AIDS which has been claiming to be the most dangerous killer 

disease is now claiming fewer lives as accessibility to heath care facilities have 

improved over years together with improving in living standard as well as lower cost 

of immunization and vaccination in most of the public health facilities (Phillips et al., 

2012). 

Figure 2.9: Major Causes of Death in Tanzania 
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World Atlas, 2016 

The mortality rate due to NCDs is too high in most of the developing countries 

differently from popular views in developed countries of which they have been 

experiencing more deaths from major NCDs. Additionally, youths who are highly 

productive in the economy  are in greater risks of been affected by these diseases 

particularly in Africa (United Nations, 2012). 

Moreover, the growing trend of NCDs in Tanzania is also caused by the dominance 

of CDs which have been leading to the development of number of NCDs. These 

NCDs that develop as the result of chronic communicable diseases can be treated if 

one seeks medical assistance early as their medications are highly linked with the 

communicable diseases. 

Table 2.8: Interrelationship of Communicable and Non communicable diseases  

Communicable Diseases Non Communicable Diseases 

HIV/AIDS Kaposis sarcoma 

Cardiovascular disease 

Human papilloma virus Cervical cancer 

Schistostomiasis Bladder cancer 

Maternal malnutrition  Fetal programming for diabetes 

Tuberculosis  Diabetes 

Reumatic fever  Cardiac valve disease 

HCV, aflatoxin, HBV  Hepatocellular Carcinoma 

Helicobacter pylori  Peptic Ulcer, gastric Cancer 

Source: MoH, 2008 

The NCD has been seen to be associated with the financial, social and economic 

burden comparing to the CDs due to the fact that most of these diseases are hardly to 

manage due to high cost of treatment and care. As the result these diseases tend to 

decrease the ability to produce and the productivity level itself as it puts them under a 

long time treatment and drugs taking (Chadha et al, 1997). This burden is estimated 
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to be bigger because majority of the productive age are likely being affected with 

NCDs and later large number of dependants in many households become poor. 

The increasing trend of NCDs in Tanzania today is linked to number of factors such 

as lifestyle change as results of modernization and urbanization as well as the 

improvement in the livelihood of majority of the citizens. Therefore, as many 

households develop into middle and high income statuses they automatically 

exposing themselves into risks of developing some of NCDs as the result of change 

in the consumption pattern of many households after their households‟ income have 

increased  and start consuming unhealthy commodities like excessive tobacco or 

cigarette smoking and alcohol consumption. 

Table 2.9: The truths and the Myths of NCD 

Myths Reality 

Common in a high income countries 4 out of 5 NCDs cases are from medium and low 

income countries (LMICs). 

Low income countries should only 

concentrate their efforts in the control of 

infectious diseases before NCDs. 

New and old CDs and NCDs are highly predicted to 

occur in LMICs, with NCDs presenting a big challenge. 

NCDs largely affect the elderly people Half of NCD deaths worldwide occur to people under 

70 years and one quarter of global NCD deaths are 

reported from people with age less than 40 years. 

NCDs mostly affects the rich. Both the rich and the poor are likely patients of NCDs 

with equal 

likelihood to die from these diseases 

NCDs kill more men than women. NCDs such as heart disease have effects to both gender 

equally. 

NCDs are the result of unhealthy lifestyles. Individuals‟ responsibility can have full effect when 

they have equitable access to healthily life that are 

supported in order to make healthy choices. 

NCDs are not preventable. Eliminating the major risk factors of NCDs would 

prevent at least 80 percent of all cases. 

The control and prevention for NCDs are 

expensive. 

A broader NCDs prevention strategy is cost effective 

worldwide. 

“My uncle smoked and was overweight 

and he lived to 100”. 

NCDs have unique symptoms or characteristics based 

on regional or areas people lived.  

Each of us will die of something Death does not have to be premature or triggered. 
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Source: WHO, 2005 

2.5.1 Tanzania Response to NCDs 

NCDs response in Tanzania began to get seriously attention in 2000s of which 2007 

marked the establishment of the National Guidelines for Preventing and Controling 

non communicable diseases and before then NCD was left as one of diseases that 

don‟t cause major health problems (MoHSW, 2008). Tanzania government 

introduced a special Unit for NCDs at the MoH with responsibilities on steering the 

formulation of NCDs policies and guidelines which led to establishment of NCDs 

Strategies and Guidelines 2008-2013 which analyzes that primary, secondary, and 

tertiary NCDs prevention as significant mechanism in tackling effects of NCDs and 

these strategies are genuine to the extent of addressing the NCDs in the context of 

health perspective only. 

In 2004, Tanzania signed the WHO Framework Convention for Tobacco Control 

(FCTC) although seven years later the WHO 2011 report highlighted that Tanzania 

had failed to implement the five tobacco measures listed in the signed WHO 

framework.   

After deliberately concern, the government decided to control the alcohol 

consumption and placing the minimum drinking age of 18 years. Also numbers of 

regulations were set by the government in order to control these risk behaviors that 

lead to outbreak of NCDs. On the other hand, there was no any policy on physical 

activity other than that which is referred from that of policy on physical education in 

schools (Mafuniko, 2008). 

NCDs healthcare services are now offered from district hospitals to regional and 

referral hospitals in the country which before that there were only two out of eight 

NCDs related screening and diagnostic tests throughout the country of which the 

only available screening were for breast and cervical cancer screening which were 

under primary level health facility (Global Health Observers, 2012). 

In 2008, there were a very big deficit of Human Resource for Health (HRH) 

particularly those trained and experienced in areas of NCDs and the deficit was 
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estimated to reach 65%. With the increased trend of the NCDs and its burden, the 

government decided to re-strategies its plan for HRH and immediately through the 

Tanzania Diabetic Association number of staffs was trained in the lake zones from 

all levels of the health facilities. This was followed by the introduction of NCDs 

control and prevention modules in various local health training institution in the 

country also through the Association of Private Health Facilities in Tanzania number 

of training particularly on diseases like hypertensions and diabetes increased and 

reached  18 regions out of 27 by 2011(APHFTA, 2011) 

In 2009, there were a very big problem on the shortage of the NCDs drugs in most of 

the public hospitals and large number of the poor were not able to afford cost of 

medication in the private hospitals but in 2010 there increase in the number of drugs 

of which 15 out of 17 drugs that were highly needed for NCDs were now available in 

these public health facilities (Global Health Observers, 2012).
 

Currently the Ministry of Health has developed a comprehensive clinical guideline 

for hypertension and diabetes although there is limited proof for their utilization, 

training and distribution. On the other hand, both health facility and population based 

information system have been reflecting limited measurement of the non 

communicable diseases and their related variables. Tanzania Health Management 

Information System (HMIS) is improving with increasing consideration on 

precaution measures to reduce number of challenges specifically on extending 

information on the cancer registry. 

Another notable milestone reached was the establishment of the Tobacco Products 

Regulation Acts (2003) which prohibits the promotion of the tobacco products in 

certain situation and make restriction for smoking in public areas and the act came 

into force the same year due to the international organization forces (The Tobacco 

Products (Regulation) Act, 2003). 

Additionally, the Integration of healthcare services is one way of dealing with NCDs 

that have been proposed in HSSP III which provides basis for attainment of quality 

healthcare services at minimum costs. The MoHSW in collaboration with many other 

stakeholders from private sectors especially in Dar es Salaam have decide to 
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establish NCDs clinic in all units were HIV/AIDS clinics were operating this has 

been done in order to overcome the problem double effects caused by both 

communicable and non communicable diseases. The 2011 APHFTA report shows 

that 15 percent of 3400 HIV patients were also suffering from diabetes and 

hypertensions. Other programs that are related to preventive and control measures for 

NCDs which confirms the advantages of these approaches of private-public 

partnership (PPP) are Ocean Road Cancer Institute, and APHFTA (APHFTA, 2011). 

In 2009 and 2015 respectively; the ministry of health embarked the HSSP III and 

HSSP IV respectively. All these developed strategies aim at hastening the realization 

of better health goals as described in the Tanzania Health Policy. Missions of these 

strategies is “to consciously build responsive, progressive and sustainable 

technological driven, evidence-based and client centred health system to accelerate 

the best attainment of maximum health standard for all Tanzanians” and these 

programs are implemented for the period of 2009-2015 and 2015 to 2020 

respectively for the HSSP III and HSSP IV. 

The goal of HSSP IV focuses on increasing household accessibility to important 

health service and getting all possible expectations of the citizens while improving 

quality and standards of health service delivery in a country by engaging in results 

and evidenced based strategies. On the other hand all of the unfinished activities that 

were not done in the MDGs 2015 have been added in this strategy motivated by the 

call for sustainability under the successor of MDGs with a global theme, 

“Sustainable Development Goals” (MoHSW, 2015). 

Therefore, the HSSP IV emphasize that health facilities will do everything possible 

to act on the increasing demand and gradually stepping up the therapeutic and 

diagnostic capacity for NCDs of which these health facilities will have the objective 

to maintain a high level of vaccination to cover wide range of people and increase 

level of curative services for children . Also, in HSSP IV the prevention of NCDs 

have been given a high priority through improving health facility and the quality of 

these services as well in order to increase population demand for the NHIF 

(MoHSW, 2015) 
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Generally, efforts in controlling and preventing the NCDs have come a long way in 

Tanzania although much more is highly needed to curtail the ever growing 

prevalence of NCDs. 

2.5.2 The Risk Factors for NCDs in Tanzania  

Ministry of Health justifies that burden of non communicable diseases in Tanzania is 

high among CVDs and diabetes while estimates shows that hypertension increased to 

26 percent in 2012.  Additionally, hyperglycemic is high across all age groups of 

which the risks of an individual to be affected with premature diabetes is projected to 

be 20 percent (MoH, 2012)  

MoHSW estimates that the rate of cigarette smoking doubled from 7.9 percent to 

14.8 percent in just four years from 2008 to 2012. On the other hand 28 percent of 

males use tobacco. (MoHSW, 2016). 

2.5.3 Tanzania Benchmarking of Burden of Disease 

Moreover, understand the relative performance of the health sector in Tanzania an in-

depth analysis has to be made across other developing countries as shown at Table 

2.5 which shows areas of improvement and those that a country is lagging behind. A 

Table 2.5 classify  Tanzania's position  across 14 other countries which have been 

ordered due to their income per capita whereby the order of ranks explain that 1 is 

best while 15 is the worst one.  
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Table 2.10: Age-standardized death rates, YLL rates, YLD rates, and life expectancy at birth and health-adjusted life 

expectancy at birth for 1990 and 2010, both sexes combined 

Country 

 

Age-standardized Death 

 Rate (Per 100,000) 

Age-standardized YLL  

Rate (Per 100,000) 

Age-standardized YLD Rate 

(Per 100,000 Life expectancy at birth 

Health-adjusted life expectancy 

at birth 

      1990    2010       1990    2010     1990    2010   1990   2010        1990     2010 

Rate Rank Rate Rank Rate Rank Rate Rank Rate Rank Rate Rank Hale Rank Hale Rank Hale Rank Hale Rank 

Benin  1312  5  1080  5  58713   9  38726  6 15237  14 13830   9 55.9  9 63.4  6 46.6  9 53.7   7 

Ghana  1185  2  1030  4  45628   3  35128  4 14555  7 13298   6 60.5  3 64.9  4 50.9  3 55.3   5 

Bangladesh  1295  4  864  3  49258   4  26361  3 14743  9 13206   5 58.9  4 69  3 49.2  6 58.4   3 

Lesotho  1316  6  2130  14  43569   2  85888  14 13503  3 15483   14 60.9  2 47.4  14 52  2 40.2  14 

Zambia  1722  14  1533  13  7053   13  57620  12 15030  12 13732   8 50.6  13 55.8  12 42.7  13 47.8  12 

North Korea  895  1  832  2  25915   1  21755  1 10569  1 10347   1 68.9  1 70.8  1 60.7  1 62.4  1 

Haiti  1717  13  3321  15  61823   10 137295  15 15059  13 16428   15 54.1  10 37.2  15 45.7  10 31.8  15 

Tanzania  1357  7  1137  6  55603   8  43461  8 14553  6 14177  12 56.6  7 61.7  8 47.8  8 52.2   8 

Nepal  1285  3  832  1  49745   5  26361  2 13660  5 12959   4 58.8  5 69.2  2 49.8  4 58.8   2 

Burkinafaso  1521  10  1396  12  68852   11  59507  13 14862  11 13409   7 52.1  11 55.2  13 43.8  11 47.1   13 

Uganda  1658  12  1290  10  75253   14  45587  9 15596  15 13882   10 50.4  14 60.3  9 42.2  14 51.5   9 

Source: IHME, 2016
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International Diabetes Federation estimated that in 2007 global costs for treatment 

and medication of diabetes was US $ 232 billion and US$ 421 billion whereas 52 

percent came from United States. The cost of treating diabetes in low income 

countries is estimated reaching  9 percent  of the global costs, India accounts largest 

amount at US$ 2 billion in 2007 for all developing nations by that time. Projected 

loss of economic output due to major four NCDs in developing countries is $1.25 

trillion by 2015 (International Diabetes Federation, 2007). 

Figure 2.10: Number of deaths, under 70 years Males and Females 

 

Source: World Health Organization, 2014 

According to WHO (2014) on the impact of Non communicable disease by country 

profiles it indicates Tanzania with a total population of 47,783,000 and 26.75% of 

population residing in Urban areas in 2014 it had total deaths of 403,000 of which 

the NCDs approximated to account for 31% of all deaths but the rate rises to 33% in 

2016 with a country‟s population of 55,572,000. 
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Table 2.11: Percentage Causes of Death in Tanzania by 2016 from 409,000 

reported deaths 

Causes of Death Percentage 

Cardiovascular diseases 13% 

Cancer 7% 

Acute respiratory diseases 2% 

Diabete 2% 

Other non communicable diseases 10% 

Communicable, maternal, perinatal and nutritional conditions 56% 

Injuries 11% 

Source: World Atlas, 2016 

According to WHO in 2010 about 27 percent of deaths reported was caused by 

NCDs in Tanzania. NCDs are speedily rising in Tanzania today with major effects 

seen in most of urban areas, whereas 25 percent of the population resides (WHO 

2014). Statistics shows that in 2008 alone, number of deaths due to non 

communicable diseases reached to 757,000 for males and 588,000 for females while 

majority died under the age of 60 (WHO Tanzania, 2014).  

Table 2.12: Specific age-standardized death rate per 100, 000 for four main 

NCDs 

Age-standardized death rate per 100,000 

 

Males Females 

All Non communicable diseases 874.0 614.3 

All type of cancers 79.0 73.6 

Chronic respiratory diseases 130.50 52.1 

Cardiovascular diseases 472.7 381.9 

Source: WHO, 2014  
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Prevalence of diabetes is high in the urban areas where overweight problems are 

increasing rapidly (Aspray et al, 2000). The problems of obesity have been 

experienced to triple to urban women and raises from 4 percent in 1991 to a record of 

12 percent during 2004.  

Scholars suggest that impacts of growing risk factors such as unhealthy lifestyles are 

real causative of the emergence of diabetes, different kinds of hypertension, and 

heart diseases (WHO Cooperation)  

2.6 Theoretical Literature Review  

In most of the health economics literature, the aggregate health expenditure has been 

modeled as a function of number of aspects varies from income, demographic and 

socio-economic indicators. Most of the undertaken studies have used models based 

on the household utility maximization. Therefore, this part describes different 

theories, models and approaches that can be employed to analyze the access to 

healthcare and its utilization, as well as effects on individuals and their households. 

Several theories on household behaviour, utility maximization and household 

expenditure are discussed in this section.  

2.6.1 Human Capital Theory  

The human capital theory elucidates the behaviour of human beings in an economic 

point of view. It emphasize that behaviours of human beings are driven by their 

desire to own or posses tangible and intangible goods. The intangible goods 

comprises of education, skills and health. People tend to invest in both training and 

health in order to increase the value of the life (Becker, 1962). 

Becker (1962) made investigations on the reasons for incentive of workers and firms 

to increase an investment in human capital and found the reasons to be education, 

health and training. On that particular study the conclusion in human capital theory 

showed that maximum investments in human capital are normally done during young 

ages. Although this can result in lower earnings caused by opportunity cost of work 

and direct costs associated with work, on the other hand investment increases income 

in future as good health raises employees‟ performance and their ability to produce 

under ceteris paribus. 
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The famous father of heath economist Grossman (1972) introduced a theory 

originated from human capital theory which assumes medical care to endogenous. 

The Grossman model enlightens that people normally invests in the stock of health 

by utilization of medical services. By the use of a typical demand function, 

Grossman succeeded to illustrate that every individual has different bundle of goods 

and services that provides an optimal satisfaction (utility) for his/her health. 

Individuals are assumed to have maximum utility which is subjected to different 

limitations or constraints of which one of them is income.  

Therefore, at different times when these individuals decided to invest in the stock of 

knowledge they are aware that their performances and productivity as well as income 

will go up in the near future. By having high incomes these individuals will therefore 

be in a position to spend more money on services and buy different goods that gives 

them higher utility. On the other hand, Grossman (2004) went further provides an 

argument that the development in health does not only affect individuals‟ 

productivity ability but they influence both household productivity and markets 

performances; and Grossman (2004) continue arguing that improvement in health 

don‟t only raises individual‟s level of productivity rather its effects impacts markets 

as well as the general households‟ productivity. Grossman finalizes that, normally 

health is demanded by individuals like a consumed good which generates 

satisfactions and can also be referred as investment good when it increases or raises 

productivity, therefore having good health multiplies time for production by 

household or individual and at the end saves time lost by different healthcare 

providers. 

The Human Capital theory is valuable and practical during analyses of human 

behaviors on demand and investments and the theory has been tested and applied to 

evaluate addiction as steady continuous plan to exploit and maximize utility after a 

while Becker and Murphy (1998).  

Additionally, the theory was also used by Bolin et al, (2002) when evaluating roles 

of households in relations to healthcare demands. The model of the family accounted 

for the associations and interactions between members of the household as well as 
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different roles played in the heath and own performances of which the theory argued 

that despite of the fact that the structure of the family can change over time in a 

particular life cycle yet choices and behaviour are influenced by these individuals 

throught that particular time. Therefore, family‟s own income and combined 

resources are determinants of an individuals‟ health production function. 

2.6.2 The Social capital theory 

The Social capital theory is an intellectual work put forward by Portes in 1998. This 

is analogue for human capital theory with the only difference that is used in a social 

context. Theory focuses or stressing on ideal that human don‟t exist in isolation 

rather in social context which comprises friends and family. The existence of these 

social contexts leads to the formation of institutions such as political outfits and 

churches which provide satisfaction and fulfillment to individuals. As these 

individuals tend to share information, social organizations also offer assistance to 

these people within their bounded area (e.g, resource pooling) as well as creating a 

room for them together to accomplish goals that are beneficial to all members. 

Macinko and Starfield (2001) employed the social capital theory to analyze 

relationships between socioeconomic statuses and health outcomes of which their 

findings revealed that; outcomes of health have a very strong correlation with income 

inequality scales within societies and different from levels of the absolute income.  

These findings elaborate that material deprivation is not a determinant of health 

status but the social inequality. 

2.6.3 The Health Belief Model (HBM) 

HBM motivates people taking positive health deeds by using their desires to stay 

away from negative consequences of health as a principal stimulus.  CVDs is a 

negative consequences of health, desires to evade CVDs may be applied to inspire 

people with NCDs into practicing exercises more often and follows safe healthily 

lifestyle.  

The HBM was introduced late 1950‟s by psychologists as a framework for studying 

individuals‟ failures to adapt into new diseases‟ preventive mechanisms like 

vaccinations and screening. HBM based on psychological theories which regards that 
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largely human behaviors depend on individual‟s projections on chances of achieving 

certain goals and values that are placed on that particular goal.  Janz and Becker 

(1984) reviewed many theoretical and empirical literatures that are related to 

application of HBM in relations to number of preventive measures like diagnosis of 

breast cancer and other genetic disorder as well as vaccinations and the findings 

supported the model.  

Figure 2.11: Health Belief Model (HBM) 

 

 

 

 

 

 

 

 

 

2.2.2.1 Major aspects of Health Belief Model 

2.6.3.1 Perceived severity  

This refers to person‟s capability and feelings in assessing or identifying severity of 

being affected by diseases or ignoring it without taking immediate measures for 

treatment. An individual put into consideration sufferings, disorders or even death as 

a result of a certain diseases or situation. On the other hand they normally consider 

other important issues that are connected to their lives such as family and other 

relationships and the impact of diseases on their income or productivity. 
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2.6.3.2 Perceived susceptibility  

This is rooted in individuals instinctive on how they contemplate risks of developing 

a certain diseases. This perspective originates from the idea that people‟s thoughts of 

susceptibility to an ailment or sickness differ significantly. The perceived 

susceptibility have been reviewed in the medical schools of thoughts in order to 

analyze and examine on how these opinions or feelings and vulnerability relate to the 

development of afflictions, illness of risks one‟s health. 

2.6.3.3 Perceived barriers  

These barriers entails all characteristics which make individuals shun from doing or 

act on the recommended actions. When there are any immediate negatives 

consequences in any of these aspects then it will hinder the adoptions of these 

actions. The presumptions are, these barriers will accelerate people to be more 

rational and weighs these effects in the cost benefit analyses in order to examine 

deeply the recommended or proposed health actions of which number of these 

actions are deliberately evaluated based on the risk, medical costs and time to be 

spent. 

2.6.3.4 Perceived benefits  

Despite the fact that, the detection of peoples‟ receptiveness to particular condition is 

ought to be interrelated to certain forces that shape to a specific behavior it fail to 

provide apparent guidance or guiding principles for an individual to take. These 

guiding principles are theoretically found to base on the perceptions of these people 

with the consideration of the efficiency realistic and feasible measures in reducing or 

lowering impacts of diseases and other risks. 

2.6.4 Approaches to intra-household interactions 

Becker developed the unitary household model in 1965. This model is a significant 

tool in understanding the household‟s decision making preferences. The Becker 

model is sometimes known as the 'Benevolent Dictator' model, or generally termed 

as a „common preferences' model. In other literature it has mentioned as „altruism‟ 

model. The model differentiates the behavior of one household from another through 

the welfare function of the household that entails preferences of all members of the 
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households. Maximization of utility function make it to subjected to the proper 

budget constraints of the household that will and the result will be the demand 

function all goods consumed with the households. The assumption that, one of the 

household welfare functions that are representing preferences of household members 

has received number of criticism as it is incompatible with choices for each of the 

individual member of the household members as it aggregates dissimilar preferences 

(Becker, 1965). 

 

On the other hand, Hassan and Rosenzweig (1990) identified advantage in the 

unitary household model for the reason that it has a capability to give detailed 

explanation on the two crucial aspects of the household behaviour - distribution of 

goods between members of the households, and all decisions that are related to the 

total number of commodities consumed by households. Also Lundberg and Pollak, 

(1996) argued that the model presumes a rational behaviour and doesn‟t involve bias 

in the household. 

Chiappori (1992), Apps and Rees (1997) argues that the unitary model doesn‟t base 

on individualism. Eccentricity is fundamental to micro-economics. All decisions that 

are related to choices should not be placed into the hands of groups to decide but 

each individual should be able to decide for his or hers rationally without considering 

if members from these groups have common priorities. As a result of these 

limitations new models were developed that firmly stress on non-cooperative and 

cooperative approaches. Therefore these new established models have taken into 

account the individual aspect of decision making. The most important thing in the 

new models is the idea of the “collectiveness” in the household model as it has been 

initiated by Chiappori (1992).  

This model is famously known as “bargaining model”, as it has been derived from 

the game theory. The major assumption of this model is that the Pareto efficient is 

the only possible intra household decision making tool.  

The two categories of this model include non-cooperative and the cooperative. In the 

non cooperative household models, it is hypothesized that individuals cannot enter 

into biding and enforceable agreements with all individuals. Hence, individuals 
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actions and choices are determined by other individuals‟ choices. This concept has 

made the unitary model to be significant in economic analysis (Lundberg and 

Pollack, 1992) and Katz, 1992).  

On top of that, cooperative household model assumes as individuals tend to make 

their choices in order to cooperate with other people in a household in order to create 

a unitary household. The cooperation between them is forced when utility levels 

connected to unitary surpass utility earned from the fragmented entity. The collective 

models assume that togetherness and common decision making derives the Pareto 

efficiency. Therefore, preference of an individual based on the utility functions for 

every member in a household and not in a pool. Furthermore, the cooperative models 

assume that household decision making are earned through the bargaining power of 

each member. 

2.6.5 Catastrophic Healths Expenditure 

Catastrophics healths spendings explains the level of OOP health spending which 

surpass a certain proportion of a household‟s income and lower their ability to pay 

(Pal, 2010). Catastrophic healthcare expenditure may also be described as a situation 

whereby the level of OOP being larger enough to significantly lower a family's living 

standards in a given time period.  

Therefore when happens that a health care expenditure constitutes a large proportion 

of the household expenditure; it affects consumption of other expenditure items. 

Households in absolute poverty are forced to forego some of their basic consumption 

just to cater health spending. For household to cope up with the increased healthcare 

financing they reach a point of consuming the remaining savings or falling into the 

health debt trap through borrowing. The increased out pocket expenditure normally 

reduces savings and forcing many households into poverty whereby the non-poor 

households may become poor and the poor households become poorer due to 

household health expenditure and burden is severe to the low income households.  

According Wagstaff et al, (2018), extensive study on 11 LMICs in Asian anticipated 

that impoverishment effects due to catastrophic health expenditure widen the poverty 

gap. Nevertheless 2.7 percent of the studied population equals to 78 million people 
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were found to be below the $1 per day poverty line due to out-of-pocket payments on 

health; on the other hand, the catastrophic health spending were projected to increase 

the poverty gap by 18 percent at $1 per day poverty line. 

WHO predicts families which spend 50 percent of their off-food expenses on health 

care are more likely to be impoverished (Gbangou and Fiessa, 2006). Additionally, in 

high income countries in order to reduce the burden of catastrophic spending their 

governments have decided to protect citizens through establishing proper and 

affordable health insurance and enhancing the working and reliable health system. 

Nonetheless, in developing countries alone, the extensive poverty, inadequate health 

Insurance and poor health systems may result in catastrophic spending. Catastrophic 

health expenditure is a real problem in Tanzania that needs to be addressed 

accordingly. For example, low share of health expenditure have been recorded in 

Tanzania with 7.2 percent of country‟s GDP which have been characterized by the 

lower public spending on health at 39 percent (WHO, 2013). Ministry of Health in 

2011 reported that catastrophic healthcare spending contribute to 52 percent of all 

health spending whereas the remaining portion is shared by the private and public 

payment schemes (MoH, 2011). 
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Figure 2.12: Conceptual framework of economic and social impact of 

Catastrophic Health expenditure  

 

Source: Vikas et al, 2017      

2.6.7 Approaches for examining household catastrophic spending  

The famous pioneer of the catastrophic spending approach is Berki (1986). After 

Berki‟s work of 1996 number of definition have been proposed by different 

economists. Generally, medical expenses become severely catastrophic when its 

effects risks household ability to retain their regular living standard. When healthcare 

costs are higher can deplete big part of a household‟s budget. This affects 

consumption patterns of a household on both services and goods.   

The Berki‟s approach can be related to opportunity costs for health expenditure. 

Although, economists agree to disagree that there is no numerical percentage that 

defines catastrophic spending but that isn‟t a limitation to Berki, (1986), Waters et al, 

(2004) and Xu et al, (2003) who estimates that all expenses above 40, 10 and 30 

percent of all household‟s ability to pay is regarded as catastrophic. 
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Studies on catastrophic health expenditure fall under two approaches of measurement 

which have been discussed in many literatures. The first approach is used when out 

of pocket expenditure exceeds part or whole household income in a given period of 

time basically a year.  (Van Doorslaer et al, 2007). An ability of  a household to pay 

is examined on the r household‟s capacity to pay is measured as the outstanding 

income immediately after all households costs for basic needs and survival have been 

after basic subsistence needs have been met.   

Berki (1986), many household experiences catastrophic expenditures at the point 

where health spending is above 40% of general household‟s capacity to pay. Florens 

et al., (2008) criticize this methodology and argued that it overlooks variation in the 

odds for ability of household variations in the capacity of households to manage 

healthcare costs through the use of savings, households‟ ability of access loans, and 

other alternative way of earnings. Van Doorslaer et al., (2007) approaches focuses on 

payments made and later disrupt household‟s livelihood of which he proposes the use 

30% of the household‟s ability to pay for health service of which this payments 

consume large portion of household‟s resources.  

Moreover, Chollet and Betley (1987) define catastrophic expenditure as a point of 

which health expenses are higher than disposable income of a household, and beyond 

non insurable thresholds of risks. Stiglith (1988) it is wrong to assign numerical 

values in describing catastrophic risks because life‟s necessities and level of life 

differ significantly between countries. 

2.6.8 Prevalence of NCDs and Risk Factors 

Major health and medical development that went together with number of 

experiment and medical exploration were identified in 20
th

 century (WHO 2008). 

The massive industrial development and technological advancement made to the 

growth of towns and urbanization which helped in lowering the death and economic 

burden of major communicable diseases (Nguyen et al, 2011). Despite of these 

progress, the same period experienced the rising of the new diseases which were later 

termed as NCDs to high and low income (Murray and Lopez, 1996). 
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WHO (2010) argues that non communicable diseases will keep on increasing in the 

coming years and become a major causative of death worldwide of which more than 

9 million deaths will be counted every year majority being people of below age of 60 

in the Sub Saharan region. 

On the other hand, Gaziano (2005) projected that more than 21 million productive 

years have been lost in Sub Saharan countries due to CVDs while Alberti et al, 

(2006) estimates that by 2025 diabetes will doubles. NCDs account 23% of deaths 

that are caused by sickness in Africa. Deaths due to NCDs are expected to be more 

than communicable disease in Africa in the near future whereas WHO (2005) 

estimated that by 2020, 70 percent of every 100 deaths in LICs will be due to NCDs. 

Bonita et al, (2001) argues that many people and different communities have been 

exposing themselves into unhealthy lifestyles which accelerate the increase of NCDs 

cases. An increase in income or wealth in the household slowly exposes households 

into NCDs through consumption of unhealthy commodities. This was proven by the 

WHO (2002) report which projects that, NCDs will be accountable for 77% of deaths 

for the period between 1990 and 2020 attributed by the increase of urbanization and 

changes in the lifestyle parten of people. Abegunde and Stanciole (2006) associates 

the increase of NCDs with the poor intake of vegetables and low physical activities. 

Omran (1971) identifies that number of socioeconomic factors such as low dietary 

intake; excessive smoking, tobacco sniffing and alcohol consumption are immediate 

risks factors for occurrence of NCDs. 

On the other hand, Alberts et al, (2005) poor nutrition in most of the poor countries 

have been leading to the increase of NCDs whereas most of foods that are too salty 

and with excessive calories as well as saturated fats are unhealthy and leads to the 

increase of NCDs. The excessive salt intake is linked to the increased trend of 

hypertension of which it is known to cause about 59% of all deaths in LICs 

(Dennison et al, 2007). Moreover, inadequate physical activities are among of risks 

factors or unhealthy lifestyle as it allows the development of cholesterol in the brood 

spectrum. Most of deaths due to CVDs are linked with the increasing glucose in the 

blood. Unwin et al, (1999) argues that Blood Pressure (BP) is associated to the 
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excessive tobacco and alcohol consumption. All these are unhealthy lifestyle 

behaviours that accelerate the rise of NCDs. Boutayeb and Boutayeb (2005) 

identifies that all of these risk factors explain about 95% of the NCDs. Nonetheless, 

the wide range of household socio-demographic factors like gender, age, ethnicity, 

work status and level of education are considered to be a cause for NCDs although 

they are not under the control of any individual. 

Most of the NCD risk factors vary in form, symptoms and presentation between 

countries (Boutayeb and Boutayeb, 2005). This was justifies by the studies of Yusuf 

et al, (2004) and Unwin (2006) which shows that NCDs tend to operated through 

different clusters of which each cluster have different types of risks factors. For 

example, poverty disposes individuals into the chronic non communicable diseases 

(Hussain et al, 2005). Also, children who are born with underweight are more prone 

to NCDs in later years (Bhargava, 2003) while Harding (2001) examine that low 

nutrition intake of a mother during pregnancies lead to NCDs development to the 

born child in the future. 

There is a closer linkage between globalization, urbanization and the increased trend 

of NCDs which are all connected by the lifestyle change. Hypertension and Diabetes 

are common in most of the urban areas in Africa (Reyes, 2005 and Tawa et al, 2011). 

Also Fox (2010) identifies that urban areas are featured with the increasing cases of 

poor dietary and sedentary lifestyles and obesity which are lead to the occurrence of 

NCDs. Also, cultural and tradition perceptions have been linked to increase 

overweight for most of women in Africa as they consider it to be the sign of higher 

social status which later develops the NCDs (Puoane et al, 2005). 

2.7 Empirical Literature Review  

2.7.1 Effects of non communicable diseases on household income 

This study estimates link between NCDs effects on the household income; estimate 

the share or contribution of NCDs to the increase of household catastrophic 

expenditure and to household impoverishment and lastly to examine the risk factors 

associated with NCDs. Similar study was done by Mwai (2014) in Kenya whose 

main findings showed that NCDs have bigger burden on household income than any 
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other diseases of which diseases other than NCD were found to diminish household 

incomes and other financial resources by 13.63% while NCDs doubles to 28.64%. 

Additionally, households with NCDs were found to have 51.35% more likely to fall 

into catastrophic expenditures comparing to those households affected by many 

communicable diseases. On the other hand, likelihood for household impoverishment 

were 48.97% higher when households have NCD relatively to household with 

general sickness. The study identified that major NCDs risks factors were the 

excessive alcoholic consumption, cigarette smoking as well as the low or poor 

vegetables and fruits consumptions.  

Daniel and Moses, (2016) conducted a research on Economic effects of non 

communicable diseases on household income in Kenya that focused on estimating 

impacts of sickness on household income by the use of sub samples of healthy 

household as well as those with NCD through the utilization of the household income 

equation. Further, the study succeeded establishing the comparative analysis of 

NCDs as well as other illnesses that were caused by CDs so as understanding 

potential effects of NCDs in comparison to other sicknesses onto household‟s 

incomes. The key finding of the study showed that general sickness reduces income 

by 13.63% while NCDs were associated with 28.64% income loss. Even though all 

other diseases have negative impacts on household welfare and income; NCDs were 

found to have solid consequences in lowering household income. However, the main 

policy recommendation was set on government to implement better health financing 

plan for NCDs, especially those which subsidizes costs of healthcare and NCDs 

treatment. 

Mahal et al, (2010) also conducted a scientific research on the economic implications 

of Non-Communicable Disease in India. National Sample Survey Organization 

(NSSO) conducted in 1995-96 and 2004 were used as the source of data. The 

Multiple regression models were used to estimate the household income. The finding 

disclose that,  the odds of incurring catastrophic hospitalization expenditures are 

nearly 160 percent higher with cancer than the odds of incurring catastrophic 

spending when hospitalization is due to a communicable condition.  
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Therefore, odds of a household to incur catastrophic expenditure as the result of 

Cardiovascular (CVDs) and injuries are 30% higher than communicable diseases 

when a patient is hospitalized. More than one trillion rupees were lost in India in 

2014 as most of the NCDs victims were the productive aged groups including the 

care givers. 33.33% of incomes lost were due to hypertension and cardiovascular.. 

Michael and Mahal (2012) undertook study on economic impact of Non-

communicable Diseases on households in India. The study estimated how household 

finances their healthcare expenses by relating it with increased cases of catastrophic 

expenditure in India to all hospitalized NCDs victims. The study applied National 

Sample Survey Organization survey from 1995 to 1996 involving more than 200,000 

households. The study found that, there were increasing trends of catastrophic 

expenditure incidences due to NCDs every year where statistics shows that the OOP 

shares reached to 31.6% in 1995 and later shoot to 47.3% in 2004 of which in all 

periods households saving were the critical NCDs financing mechanism. The 

likelihood of households facing catastrophic expenditure due to cancer reached to 

170 percent while the CVDs was 22% higher than any other communicable diseases 

with similar level of impoverishment.  The study concludes that existence of NCDs 

in household increases financial risks and stresses for Indians households and 

exposes them into poverty significantly.  

In some cases, treatment and medication costs rises beyond the level of a household 

to pay which make some of the household giving up consumption of some of the 

basic goods. The situation is known to be a catastrophic spending (Xu et al., 2003; 

Wagstaf and van Doorslaer, 2003).  

A rapid increase in population increases government pressure and responsibilities in 

improving the quality of healthcare services so as meeting the demand of the 

increased population. Tanzania‟s population has grown more than 4.66 times from 

the recorded population of 11,975,757 in 1967 to  55,890,747 in 2019 (NBS, 2019). 

Population growth increases socioeconomic burden to both households and 

government in the accessibility, provision and affordability of quality health services.  
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Nonetheless, households experience an increase in the healthcare spending through 

the out of pocket expenditure of which has been a diminishes households income and 

savings leading to the catastrophic expenditure and later impoverishments as 

households sell their assets to meet the rising costs of healthcare. The OPP shares of 

healthcare spending fall by 21.9% in 2016 which is less than 25.8% in 2015 (World 

Bank, 2019) this justifies the growth of the government burden in taking care of the 

sick and the disabled die to these diseases including NCDs which are  costful to be 

carried by citizens. 

Figure 2.13: OOP Expenditure share on Current Health expenditure in 

Tanzania 

 

Source: World Bank, 2019 

Effects of population growth have been experienced in rise of cancer cases in a 

country.  National Health Policy (2017) shows that reported new cancer cases in 

Tanzania are more than 35,000 yearly while latest estimates proposes numbers to 

grow at the rate of 50 percent in 2020. This will increase burden to government and 

individual households on health and resource depletion as the result of increasing 

demand for healthcare and medication.  
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The rapid population growth will stimulate increase of unhealthy and risk behaviors. 

Also, number of deaths due to diabetes have been increasing every year for example 

in 2007, diabetes share of total deaths were 7% while the number increased to 9% in 

2012, while in the same year 2012 the STEPS Survey showed that hypertension grew 

to 26% 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

 

3.1 Theoretical model  

According to Becker, (1965) develop household utility maximizing model. The 

unitary household model for consumer behavior presumes that when households 

behave like it maximizes a sole price independently social benefits function is 

subjected to family budget constraints. Households‟ choice jointly determined which 

implies that individual members of a household have similar preferences (Becker, 

1962). 

Based on the utility function, consider that households whose members are 

 faces the below utility maximizing problem at equation 1: 

   Subject to       (1) 

Equation (1) explains that, for a household member with characteristics denoted by  

derives their benefits from consumptions of good . The total households income  is 

sum of incomes obtained by every member of the household (labour income,   

and non-labors incomes, ) plus income obtained jointly  by members of 

households.  

Additionally, the income generated by labor  comprises of the salaries and wages 

while the non labor income denoted by  consists of dividends, interest, remittances, 

other returns from investment, government assistance or transfer of payment as well 

as the spouse‟ income. 

With the assumption of the pooled income and the identical preference of the 

household members the general solution to the above stated utility maximization 

problem will result the household consumption function to be a set of price,  
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household income,  and the household characteristics which is denoted by  as 

they have been explained in equation 2. 

         (2) 

Therefore, limitations of unitary models as explained with Chiappori (1992) as well 

as Apps and Rees (1997); the collective households model has been developed with 

the assumption that individual member of households has a utility of 

 where  and  symbolize the 

consumptions functions of an individual together with characteristics of the 

household simultaneously. 

On the other hand, the Pareto optimality for the household member with  is obtained 

by calculating below given maximization utility function; 

 

Or can be summarized as;        (3) 

 

 is a household aggregate prices dependent utility functions with its 

maximization is normally subjected to households budget constraints. The budgetary 

constraints are monotonicity function of utility for every members of household,  

to  and the solution to this maximizations problems are always functions of 

Marshallian demand to every member of household and covariates this demand 

functions are individual and shared incomes, price as well as the characteristics of 

the household. 

3.2 Empirical model  

3.2.1 Household welfare models 

Estimation on impacts of sicknesses to household incomes without putting into 

consideration type of the disease (i.e. NCDs or CDs) is discussed in this part. And 

later followed by estimation of the income equations from a households‟ sub sample 
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reported being healthy and those reporting with NCDs. The third estimation is 

derived on the equation of an income by the use of sub-sample of household that 

have been victimized with NCD as well as those of CDs or other diseases identified 

in the household. The aim of using three sub-samples is to examine if effect of NCD 

differs significantly among households that have no sickness; households with 

sickness especially CDs aas well as households with NCDs. 

The study made an assumption that; changes in household income are accounted for 

by its characteristics, the epidemiological environment, and institutional factors such 

as education. Following Gravelle and Rees, (2004), Laxmanayan (2004), Mwabu 

(2007) and Kioko (2008), and and with suitable adjustment, this research examined 

the effect of non communicable diseases on household income.  

Therefore, equation 4 measures effects of sickness  on the household income  

        (4) 

        (5) 

Where  is log of household income,  is sickness variable that portrays the 

presence of a disease in a household without considering the type of diseases, and 

is a vector of exogenous variables while  does a vector of exogenous variables 

comprising with instrumental variables that have effect on sickness, although it has 

no any significant effect on the household income. It is also notable that  are 

covariates that belong to the equation 4 of the income. The notations ,  and  

are parameters that need to be estimated although  and  are the disturbance term. 

On the other hand, the core reason of using two sub samples was to estimates effects 

of these two types of diseases if they differ significantly across all households. 

Consequently equation 6 portrays these differences 

       (6) 

        (7) 
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Where  in equation 6 represents a log of household income as defined 

previously,  is an epidemiological environment variable that explains presence of 

a non- communicable disease, and  is a vector of exogenous variables that are 

instrumental for NCDs. Additionally, are all covariates that belong to the income 

equation also the ,  and  represent parameters that are going to be estimated, 

also  and  are stochastic terms. 

In estimating equation 4, 5, 6 and 7 there should be an assumption that only one 

endogenous regressors variable in either equation captures the presence of sickness 

or NCDs in the household.  

3.2.2 Household catastrophic spending and impoverishment models 

This research study applied the methodology used by Mahal et al, (2010) and Xu et 

al, (2003) in estimating the contribution of non communicable diseases to 

catastrophic expenditure. Catastrophic spending normally occurs when expenditure 

on health surpasses a household‟s ability to pay. In this study, the ability to pay is 

classified when a household consumption spending less combined survival income 

for all household members.  

Therefore, the catastrophic expenditure is expressed as  

          (8) 

Where  is the ratio of health spending to total household consumption less 

combined survival income for all household members. The  greater than 30 

percent signify the catastrophic spending. The numerator  reflects total health 

spending for household  while the denominator presents the total household 

consumption,  is household size and  is a poverty line indicator. 

Additionally, the research report also examined the level to which NCDs existence 

influence the probability of a household to fall under the catastrophic expenditure 

and equation 9 is the one that can help the estimation of this relationship.  
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A household insurance acquisition has been estimated in the model in order to asses 

on whether the insured household has an impact or any significant change in 

lowering the probability for the occurrence of a catastrophic spending in the presence 

of NCDs. The model for household catastrophic spending is conveyed as; 

      (9) 

Whereby a dummy variable   assumes the value of 1 for households that‟ve 

incurred the catastrophic spending while another dummy variable  shows 

presence of an NCD on the other hand the dummy  is a categorical variable 

showing whether a household has purchased or obtained a health insurance,  

represents a vector of household characteristics, and  and  are parameters to be 

estimated while  is the stochastic parameter. 

Moreover, this study examines the fact whether a household spending on non 

communicable diseases impoverishes households in Tanzania of which the 

relationship of the aforementioned fact can be established through the following set 

of equations. 

         (10) 

       (11) 

From the above equations, ,  and  represents the percapita household 

spending, gross household spending and net percapita spending of the household 

simultaneously also  and  are the health spending and household sixe 

respectively. 

The household health expenditure will be considered to be an impoverishing factor if 

the gross Percapita spending of the household exceeds the poverty line for that 

particular household while the net Percapita spending of the household is also less 

than the household poverty level of the given expenditure. 
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In order to estimate the household impoverishment as the result of NCDs the 

equation 12 is estimated of which the health insurance variables is also included as 

an important institution parameter which can reduce household possibility for 

impoverishment. 

     (12) 

From the above equation,  is a dummy variable that explains whether a household 

is experiencing an impoverishment;  is also a dummy variable that shows a 

catastrophic spending (as used herein the report that is above the cutting point of 

30%) as result of NCDs in a household while the dummy for insurance is  and  

represents the household characteristics. ,  and  are the obtained parameters 

that have to be estimated while  is stochastic term. 

3.2.3 Models for risk factors of NCDs 

Risk factors for non communicable diseases include physical inactivity, obesity, low 

consumption of vegetables and fruits, extreme consumption of alcohol and tobacco 

products, and high level of cholesterol in the blood (WHO, 2005). Figure 3.1 

presents a conceptual framework for risk factors that lead to the occurrence of the 

NCDs. According to the WHO report (2002) risk factors have been classified into 

two major groups of behavioral related risk factors that consists of social interactions 

which has been expressed in the social capital theory and the physiological factors.  

The linkage of health behaviors and risk factors can lead to the decrease or increase 

for the occurrence of physiological factors and consequently NCDs depending on the 

nature of the health behavior. The use of tobacco as well as alcohol consumption 

may amplify the prevalence of physiological factors whereas physical activity, 

alcohol abstainers, fruit and vegetable intake may possibly decrease physiological 

factors and NCDs 
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Figure 3.1 Directional causality of risk factors for Non communicable diseases  

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Adopted from the Framingham Offspring studies and Bhargava (2003) 

 

This study has estimated specific risk factors causing the emergency of major NCDs 

in Tanzania. The major NCDs that have been reported in this study include Diabetes, 

cancer, cardiovascular disease (CVD) and chronic obstructive pulmonary disease or 

the chronic respiratory infections. The study has applied a modified health 

production function to evaluate effects of identified risk factors on the prevalence of 

NCDs. The major interest of the study was in whether the existence of NCDs can be 
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explained by the risk factors that have been identified while controlling other factors 

that can accelerate variation in the prevalence of NCDs. In this case, the main 

controls are social environment and household income. 

 

As done by Becker (1974) and Bandura (1986) also this study have controlled the 

social interaction effects on the non communicable diseases as these social 

interactions have been hypothesized to take place on geographical proximity and 

other vicinity factors. Eisenkopf (2010) identified that households tend to take 

actions based on the majority opinions and behaviors of the neighborhood or any 

among peers therefore in the production specification function we have included the 

neighborhood variables and coefficients for these variables explains the average 

effects of household‟s exposure on health status due to behavior change. 

Wooldridge (1997) and Green (2012) modified the model to allow the additional 

information in it and later proposed the following equations. 

                        (13) 

      (14) 

The used  in equation 13 has been explained in equation 6,  is a vector of the 

endogenous variables,   and presents the vector of exogenous variables in the 

equation.  is another of exogenous variables which are instruments for the   

is a vector of social interaction variables in village . Since social interactions are 

non observable they are here in used by the proxy of means of the alcohol 

consumption, vegetable and fruits consumption, cigarette smoking that are all 

measured in panel data. The household observation in every part has been excluded 

particularly in the approximation of pertinent mean. On the other hand   
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and  are the parameters that have to be estimated from the equations 13 and 14 of 

which  and  are error terms. 

In equation 13, the household income is exogenous variable and it has been defined 

through the leisure and consumption therefore the study made an assumption that all 

individuals consumption decision are made with the consideration of the durability 

on the basis of the current and expected income, with a notions of the life time 

wealth. Additionally, the study have hypothesized that individual and household tend 

to consume a certain portion or part of their permanent income in each successive 

period and therefore the marginal propensity to consume will equal the average 

propensity to consume of which every consumption in this scenario will rely on the 

available permanent income and it is herein used as an exogenous (Friedman, 1957 

and Mankiw, 2013). 

Based on the econometrics principles, equation 13 has multiple endogenous 

explanatory variables and these include cigarette smoking, alcohol consumption and 

variables for vegetables intake. Also, equation 14 stipulates the reduced form 

equations for all of the endogenous variables in the vector  that have been 

estimated in equation 13.  

3.3 Data validation and Estimation Issues of the study 

3.3.1 Source and Description of Data 

This study has utilized the 2014/2015 National Panel Survey. The survey targeted 

3,344 households of which 2,090 were from rural areas and 1,254 from urban. 3,344 

households and 16,289 individuals responded to the survey. The survey has mapped 

27 regions into 419 clusters 248 equals to 59.19 percent in rural areas and 171 which 

is the same as 40.81 percent in urban areas. On the other hand, households 

interviewed followed the National Bureau of Statistics procedures and standards. 

Moreover, due to missing values challenge in the data; the sample size was reduced 

to 279 after dropping them by the use of STATA. Major reasons for the presence of 

missing values is the skipping of questions during survey, error of measurement and 

reporting. 
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3.3.2 Endogeneity 

In this study the problem of endogeneity occurred during estimating the equations 

presented under the theoretical and empirical models by the use of the panel survey 

data. Normally, endogeneity occurs whenever there‟s correlation between the to be 

used variables of interests and the error term. In the aforementioned sections, 

equations had the likelihood of health inputs being correlated with the stochastic 

term. Therefore, any failure to adjust and control this problem of endogeneity will 

make the parameter estimates to be biased. 

 

The endogeneity problem can be addressed by the use of the econometrics methods 

of Instrumental Variable (IV) and the two stage residual inclusion (2SRI). According 

to Hausman (1978) he narrated that 2SRI is a best technique for controlling 

endogeneity in both linear and non linear models. 2SRI involves two procedures of 

which; at first it involves the calculation of residuals to a reduced form from the 

estimated functions and inserting those residuals as added explanatory variables in 

the second stage regression. On the other hand it is also known as the Control 

Function (CF) Approach or the two stage residuals with an extensions whereby 

testing for the null hypothesis of the exogeneity for the subset of explanatory 

variables is same as to variable addition testing for equality to zero of all coefficients 

in the first stage residuals in the second or new stage reduced equation. 

Normally, the results of the regressed Instrumental variables techniques are similar 

or same as those of the 2SRI in the linear functions or models. Therefore, IV method 

is simple and more applicable in the nonlinear models while the 2SRI techniques‟ 

results are not the same as in the linear models. 

Terza et al, (2008) observed that the application of the IV in the nonlinear models is 

neither outright nor simple; and the estimators are generally not consistent with the 

given structural parameters of interest. Nonetheless, in dealing with endogeneity in 

nonlinear models most economics researchers have been opting to use parametric 

distributional assumption to both endogenous explanatory variables and the outcome 

variables. 
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However, the Maximum Likelihood Estimator (MLE) techniques are used to obtain 

and understand values of the parameters of interest and the exogeneity status of the 

explanatory variables. Although results are invalid and this justify the point that 

MLE relies on the assumption of a particular distribution that produces the observe 

random variables. According to Greene (2012), any failure resulted in the 

distributional assumptions will make MLE estimates not robust and inconsistent, 

particularly in small samples. Interestingly, some studies have failed to differentiate 

between IV approach and 2SRI in estimating different nonlinear functions and this 

can be justified by the work of Smale and Mason (2014) of which they applied 2SRI 

in assessing effects if hybrid seeds on the economic wellbeing of the smallholder 

maize producers in Zambia with no proper explanation or differentiation between 

2SRI and IV approach. 

Recently there are several studies that have been focusing on the estimation for the 

multiple endogenous explanatory variables. Zimmer (2010) used the two step 

procedure after the methodological contribution of Terza et al, (2008) of which they 

maintained that in most of nonlinear context changing the regressand endogenous 

variables in the second stage leads to inconsistent estimators and finally they 

recommend the use of the 2SRI model when looking for the valid inference including 

exogeneity tests. 

Moreover, this study assess if exogeneity tests based in the 2SRI are viable in the  

multiple endogeneity cases of which such models are simpler to use for estimation 

especially with respect to the alternative method of maximum likelihood which 

requires number of iteration and intensive computations. The used approach follows 

the proposals made by Terza of 2008 and those of Deb and Trivedi in 2006. Also the 

study used the IV approach to control the problem of endogeneity during dealing 

with the linear functions that have been presented in two equations of 4 and 6 

3.3.3 Endogeneity in Household welfare models 

During the estimation of equation 4 and 6 especially on household income, the 

endogeneity was likely a problem which arises from bidirectional causality between 

sickness and the household income. The NCDs reduces both income and 
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productivity. Therefore, increases in income increases the likelihood for a household 

to develop a NCD despite the fact that an increase in particular income also increases 

the ability of the household to seek for the treatment of going for the better 

preventive measures. 

Moreover, the study has applied econometric methods of 2SRI and IV in addressing 

the key problem of endogeneity in the used household welfare models. Also, distance 

to the nearest health facility have shown to instrument NCD and the sickness in 

general of which equation 4, 6, 9 and 11 were found to be exactly identified. 

When dealing with equation 4, 6, 9 and 11; the study identifies that Linear 

Probability Model (LPM) when tried to be applied in the nonlinear equations it fails 

consistently to estimate the available structural parameters as it has done in the linear 

models.   

The estimated probabilities for LPM have been unbounded on the interval with units 

“which creates chances of predicted probabilities lying outside the [0, 1] intervals of 

which is spurious with negative variances” (Hausman, 1978) 

On the other hand, the other limitation is the problem of Heteroscedasticity of the 

stochastic term. The conventional emphasizes some points to probit as the most 

standard remedy of which bounds the maximum likelihood estimation for 

probabilities on the particular unit interval” (Horace and Oaxaca, 2006). 

Catastrophic, NCD and impoverishment are the binary outcome variables and not 

continuous variables, therefore this analysis uses probit model which help to 

hypothesize the existence of underlying latent variable that is unobserved by 

researcher. The main benefit with this formulation is due to the fact that the 

regressors can have a linear effect on the at hand latent variable that range from 

minus to plus infinity (  but the observed one assumes the values of 0 or 

1(Greene, 2012) 

3.3.4 Endogeneity and the NCDs risk factors 

The problem of endogeneity was experienced during estimation of equation 12 

whereby general sickness and NCD were endogenous. On the other hand risk factors 
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for NCDs such as the tobacco or cigarette smoking, alcoholic consumption and fruits 

and vegetables consumption were also endogenous.  

If happens the endogeneity problem is not well addressed then the estimates will 

become inconsistent and the Instrumental Variable (IV) method will be the best 

technique for the best solution to such particular problem. At a time of evaluating 

responses for an individual treatment the endogeneity is more likely to happen as the 

result of unobserved heterogeneity in such a way of an individual characteristics of 

which the unobserved factor tend to affect both of the outcome variables and 

treatment. 

3.3.5 Testing for validity of instruments 

In establishing appropriate instrument which explains the structural equation is one 

of the key challenges for controlling endogeneity by the use of the IV technique. 

After best possible instruments have been noticed then a researcher has to asses the 

validity of that instrument. The decision for checking for validity helps to understand 

whether instruments have three behaviors of a good instrument of which according to 

Greenland, 2000 and Mariara et al, 2009 a good instrument normally have high 

degree of correlation to the endogenous variable with no causal direct effects on 

outcome measures, exogenous in the model specification and fits criteria well is 

normally seem to be strong and valid. 

Therefore, this study has tested the instruments validity in a similar manner to tests 

made by Mwai (2014) as well as by Staiger and Stock (1997). Numbers of tests were 

made by use of F-test when there is a combined significance of probable instruments. 

On the other hand, tax was discovered being a good instrument for fruits and 

vegetable consumptions, cigarette and alcohol. Other studies done by Baltagi (2002), 

Young (2001) and Keeler et al, (1993) used broad taxes such as VAT and excise 

taxes.  

Normally the decision for the strength of the variable is made when an instrument 

has a very strong correlation with the endogenous variable and it is supposed not 

suppose to correspond with the regressand or dependent variable. 
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An instrument that is strongly correlated with a particular endogenous variable and is 

not correlated with dependent variable is deemed to be a valid instrument. 

3.3.6 Heterogeneity  

Despite of the existence of the valid instruments, the heterogeneity still can render 

the estimated parameters to be unpredictable and lead to the existence of the wrong 

inferences (Mwabu, 2009). In this regard, heterogeneity appears when the variables 

that have been unobservable have interacted with the chosen variable of interest 

which creates errors particularly in effects of the variable on its outcome. 

Heterogeneity in the two demand function (production function and health demand) 

arises due to existence of the exogenous health factors that are unknown to a 

researcher but they are known by the member of the household or household unity 

(Rosenzweig and Schultz, 1983) and they are ought to have arisen from four sources 

in this estimation; firstly it can arose from the behaviors of members of the 

household expecting suffering from NCDs or any other health challenges and look 

for precautionary measures.  

Therefore the absence or presence of diseases can not only be affected by these 

preventive measures in the future but also can accelerate to the change in the pattern 

of lifestyle such as the beginning of consuming fruits and vegetables or alcoholic 

consumption and tobacco or cigarette smoking on top of that the religious belief and 

faith may also lead to the strengthening of these preventive measures.  

The second reason can be justified as, the presence of hereditary characteristics or 

traits which can make an individual prone to NCDs, therefore some of these 

hereditary factors increase chances for some people to be affected by obesity than 

others. 

Thirdly, are the complementarities between explanatory variables and the NCD. For 

instance, when the body weight increases it facilitates the increase in the likelihood 

of having NCD therefore a household may consciously decreases the consumption of 

weight accelerators foods like fats, meat and oil. 
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And the fourth one is the presence of number of unobservable factors that accelerate 

or influence the increase of household income and expenditure behavior.  

Now in order to deal with heterogeneity in this study, a Control Function Approach 

(CF) (Florens et al, 2008) has been applied of which it engage the addition of 

interactions terms of number of variable of interests such as NCDs, sickness and the 

risk factors for the NCDs with relevant residuals in second stage of the regression. 

These interaction term controls the interaction effects for the unobservable factors on 

a provided covariate which eliminates coefficient in used structurals equations for of 

the unobservable (Mwai, 2014). 

3.4 Hypotheses to be tested 

Here under are number of tested Hypotheses  

 There is no effect of non communicable diseases on household income 

 There is effect of non communicable diseases on household income 

 

 There is no significance relationship between non communicable diseases 

 expenditure and household catastrophic spending 

: There is significance relationship between non communicable diseases 

 expenditure and household catastrophic spending 

 

 There is no significance relationship between risk factors and Non 

 communicable diseases 

 There is significance relationship between risk factors and non communicable 

 diseases 

 

 The existence of NCD has no significance relationship on the likelihood for a 

 household being impoverished 

: The existence of NCD has significance relationship on the likelihood for a 

 household being impoverished 
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For the carefully insight on the hypotheses; testing for a first hypothesis the 

household income equation is estimated by using NCD covariates. This is done with 

the aim of identifying effects of NCDs on income. Additionally, the second 

hypothesis is tested by carefully investigating risk factors for NCDs and how these 

risk factors affect the probability of developing an NCD. On the other hand, the third 

hypothesis is tested through estimating determinants of catastrophic health 

expenditures paying special interest on catastrophic health expenditures due to 

NCDs. The last hypothesis is tested by assessing factors that affect the likelihood of a 

household being impoverished through health expenditures mainly expenditures on 

NCD medication and care.  

3.5 Definition and measurement of variables 

This segment provides a definition of variables that have been applied in the different 

models. Three different regressands (dependent variables) have been estimated in 

this study, these regressands are the log of household income, dummies for the NCDs 

presence, catastrophic expenditure and the household impoverishment which takes 

into account the general sickness or presence of NCDs. Regressors used in this study 

includes education, household size, distance to the nearest health facility, location,  

health status of the household which has been used based on presence of NCDs and 

general sickness. Other regressors include the means of cigarette consumption, 

vegetables and fruits intake, alcohol consumption, gender and other used controls 

including tax. 

3.5.1 Total Household Income  

Total households incomes has been projected out of gross households expenditure on 

both  health and non health goods as well as services of which the used NPS Data 

combines different sources of incomes which ranges from salaries, business profits, 

sales from agriculture, remittances as well as income from other sources such as sells 

of households assets. Aggregations of these income data can mislead if not well 

controlled. The general data set have been used to examine effects of general ailment 

or sickness on the household income.  Estimation on the influence and effects of 

NCDs in household income has been made by the use of sub sample of sick person 
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only. Income comparisons have been made order to estimate effects of NCD on 

catastrophic spending relatively to the diseases free and healthy households. 

3.5.2 Catastrophic health spending 

In this study, the catastrophic expenditure takes the value of 1 for household that 

have experienced the problem of catastrophic health expenditure while 0 is 

otherwise. Catastrophic expenditure occurs when a household healthcare spending 

exceed the threshold for a household ability to pay. The study has used 30 and 40 

percent thresholds to examine the level of household impoverishment due to 

healthcare catastrophic spending. 

3.5.3 Health status of the household 

Sickness affects household income negatively as it lowers household efficiency to 

produce and decreases time for production; this implies that household welfare 

diminishes as there is an increase on additional member of a household therefore the 

absence or presence of general ailment in a household explains the household‟s 

health status whereas it has been used in the study to examine the impact of general 

sickness and NCDs in the occurrence of catastrophic expenditure and household 

impoverishments.  

3.5.4 Presence of NCDs in a household 

The NCDs dummy explains the disease existence and its affects in the household. 

The variable assumes the value of 1 for households containing NCDs victims and 0 

for otherwise situation.   

3.5.5 Age  

Tawa et al, (2011) hypothesized that age is positively linked to the prevalence of 

NCDs. Also, Pscharopoulous, (1994) added that age can have either inverse or direct 

impacts on the household income. Therefore, in order to detect the existence of the 

non linear relationship or effect of age variable on income, the age has been used in 

two forms of actual age and the squared age. Nonetheless, household incomes have 

been experienced to diminish with the increase in age as the result of decline in 

production which also increases risk of being affected by NCDs. 
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3.5.6 Education level  

Education level in this study has been measured in terms of number of years a person 

spent on schooling and this is a continuous variable. Despite the fact that education 

can be used to lower effects of sickness it can also increases effects in an indirect 

way through income and later develop situation for NCDs and other related diseases. 

Therefore, this makes the sign for education variables in income equations to be 

unpredictable. 
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3.5.7 Household size 

In a situation where household resources are shared collectively and all other income 

are put into single pool; the increase of individuals‟ income leads to the improvement 

of the household wealth and livelihood. Therefore, household size determines both 

income and labor endowment of that household. 

3.5.8 Residence  

Often, majority of people living in urban areas are assumed to have higher incomes 

comparing to those living in rural areas due to the economic activities performed in 

urban areas which made these areas to have many economic opportunities for work 

and earn income. Ceteris paribus, living in rural areas is having less income and 

economic opportunities comparing to those of people in urban. The residence 

variable assumes the value of 1 for urban areas and 0 otherwise. On the other side, 

urban households dwellers are highly exposed to NCDs risks comparing to the rural 

household dwellers. Therefore, urban residents have positive impacts on both NCDs 

and income. 

3.5.9 Mean consumption of alcohol, cigarettes, fruits and vegetables 

The mean amount of alcohol intake, cigarette smoking, vegetables and fruits are risks 

factors associated with the prevalence of NCDs. These additional risk factors have 

been used in this study as proxies for the impacts of social interactions and peer 

effects on the consumption of these commodities. Social interactions influences 

people‟s lifestyles and eating habits and further endanger them into risks of being 

affected by NCDs. These interactions that influence people behaviors‟ includes 

persuasions through word of mouths or any other form, peer effects and through 

imitating from neighbors of friends therefore all these have indirect impact to the 

health of the household. 

3.5.10 Gender  

This variable explains effects of sex on a household income of which male takes the 

value of 1 and 0 otherwise. Various literatures show that, the effects and influence of 

gender on the regressand is often volatile. 
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3.5.11 Distance to the nearest health facility 

When health facilities are far from peoples residents it decreases peoples‟ desire to 

go for the formal health sector facilities like dispensaries and hospitals. Therefore, 

distance increase the effects of diseases especially NCDs to be more dangerous and 

untreated or chronic. This implies that effects of distance to the nearest health facility 

are predicted to positive on sickness and negative on income. In most of the rural 

areas in developing countries health facilities are found to be far from peoples 

residents which require them to travel for a long distance just to seek medical 

consultation, medication and treatment. In this study, a distance to the nearest health 

facility has been applied to instrument sickness when estimating NCDs. It has been 

used as a proxy variable for number cases such as availability of health services and 

the medical information in a household. Therefore important health and medical 

information are limited to the rural areas. Households in these remote areas are 

therefore in a shortage of important information regarding the preventions, treatment, 

diagnosis and care for NCDs and later increase risks of being affected by these 

NCDs 
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Table 3.1: Description of variables  

 

S/N 

 

Variable name  

 

Measurement 

Expected sign 

Income 

equation 

Catastrophic 

expenditure 

equation 

Impoverishme

nt equation 

NCDs Risk 

factors 

01 Sicknesses Households reported having any sickness month before 

surveys (Dummy, 1= Sickness, 0 otherwise 

Negative  Positive  Positive Positive 

02 Residence Dummy, 1= Urban, 0 otherwise Positive  Indeterminate Indeterminate Positive 

03 Household size  Total number of household Positive  Intermediate  Indeterminate Uncertain 

04 Log of years of experience Log of years of work experience Positive Negative Negative Uncertain 

05 Log square of years of 

experience 

Log of years of work experience squared Positive Negative Negative Uncertain 

06 Education level   Dummy, 1= primary, 0 otherwise  Indeterminate Negative  Negative Negative  

07 Gender  Dummy, 1= male, 0 otherwise  Uncertainty  Uncertain Uncertain Uncertain 

08 Distance to facility  Distance in km  Uncertain Uncertain Uncertain Positive  

09 Household head working 

status 

Dummy, 1= working household head, 0 otherwise  Positive  Negative  Negative Uncertain 

10 Years of schooling Total number of years of schooling Indeterminate Negative Negative Negative 

11 Age  Age in years Uncertain Uncertain Uncertain Positive 

12 Age squared Age square  Negative  Negative  Negative Positive 

13 Presence of NCD Dummy, 1= For presence of any NCD, 0 otherwise  Negative  Positive  Positive Positive 
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14 Health insurance  Dummy, 1= presence any health insurance, 0 otherwise Uncertainty Negative  Negative Negative 

15 Out of pocket payment  Total cost incurred by household seeking health services  Uncertainty Positive  Positive Uncertainty 

16 Log of household income  Log total household expenditure on health and non-health 

goods & service 

Positive Negative Negative Positive  

17 Employment  Dummy, 1= employed, 0 otherwise Positive Negative Negative Indeterminate  

18 Alcohol usage  Dummy, 1= consumed alcohol regularly, 0 otherwise  Negative  Positive Positive Positive  

19 Fruits and vegetables Dummy, 1= consumed fruits and vegetables regularly 

0 otherwise 

Uncertainty Positive Positive Negative  

20 Cigarette smoking Dummy, 1= Smoked cigarette regularly, 0 otherwise Uncertainty Positive Positive Positive  

21 Marital status Dummy, 1= married, 0 otherwise Negative  Uncertain Uncertain Uncertain 

22 Mean alcohol consumption Mean alcohol consumption  Negative  Positive Positive Positive 

23 Mean cigarettes smoking Mean cigarettes smoking  Negative  Positive Positive Positive 

24 Mean vegetables and Fruits  Mean vegetables and Fruits Negative  Positive Positive Positive 
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CHAPTER FOUR 

DATA ANALYSIS AND PRESENTATION OF FINDINGS 

4.1 Study Analysis 

The estimated parameters of the models that have been discussed in chapter 3 by using 

several sub samples are herein reported. From equations 4 and 6 we evaluate factors that 

affect household income that have been identified in this study as a measure of welfare. 

Variables of interest that have been herein used include non communicable diseases and 

sickness and the control variables are the social demographic characteristics. 

The first estimation is made on the impact of household income without putting into 

consideration type of the disease. The second estimation was made on income equation by 

the use of the sub sample of the household with no reported NCDs and those who are have 

been reported having NCDs. 

The third estimation was also made on the income equation from the same sub sample of 

the household that have been affected by both NCDs and CDs. The reason for using three 

sub samples was to determine if there is any significant difference caused by effects of 

NCDs between households that have been affected by CDs and households without any 

kind of illness as well as household that have been suffering from NCDs. 

On the other hand, intensive analysis on the contribution of catastrophic spending on the 

household impoverishment has been discussed by considering factors which measures the 

probability of a household to face catastrophic spending as well as assessing the level of 

catastrophic spending to the increase household impoverishment statuses of which NCDs 

is the variable of interests. 

4.2 Descriptive statistics for household income model 

This part contains descriptive statistics for both independent and dependent variables that 

have been used in estimating all of the income equations particularly equation 4, 5, 6 and 

7. The survey‟s respondent had a mean age of 42.41 years, also their average schooling 

were 7.8 years while average household size was 4.3 persons. On the other hand 61.6 

percent of all respondent were married, and 38.4 percent of the head of households were 

working in formal sectors. Additionally, 44.1 percent of the households were reported to 
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with illness of which 81.4 of the sick population were recorded suffering from NCDs. 

Further descriptive statistics details have been narrated in the Table 4.1  

Table 4.1: Descriptive statistics of variables included in the income equation 

 

Variable name  

 

Observation 

 

Mean 

 

Std 

Deviation 

 

Minimum 

 

Maximum 

   

Sickness  279 0.559140 0.497382 0 1 

Residence (Urban=1) 279 0.390681 0.488780 0 1 

Household size  279 4.385448 2.861685 0 21 

Years of experience 279 9.483871 8.003770 0 35 

Log square of years of experience 238 1.860918 0.690979 0 3.08813 

Gender (Male=1) 279 0.480287 0.500509 0 1 

Distance to facility  279 7.181703 7.252870 0 38 

Household head working status 279 0.663082 0.473506 0 1 

Years of schooling 279 7.894603 4.318972 0 19 

Age  279 42.41074 12.29907 20 84 

Age squared 279 1939.802 1081.471 400 6889 

Health insurance  279 0.315412 0.465515 0 1 

Log of household income 

(Dependent variable) 

277 5.584379 1.143949 1.954243 7.94939 

Marital status(Married=1) 279 0.616487 0.487115 0 1 

Source: Author‟s computation 

Table 4.1 also portrays that 60.9% of surveyed household was found to be living in rural 

areas while 39.1 resides in urban. The mean level for the log of the household income was 

5.58 while a mean distance for nearest health facility was 7.18 kilometers. The survey 

noticed a marginal difference in the total number of females and males of which 48 percent 

of all respondent were males while females constituted 52 percent. 
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4.3 The impact of sickness on household income 

The coefficients of all variables in the semi logged functions are interpreted as the 

percentage effects by multiplying these coefficients by 100 and this is true only for the 

continuous variables although the results can mislead for dummy variables. In order to 

solve such challenge, Palmquist and Halverson (1980) recommended a transformation of 

which relative effects for the dummy variables are expressed as , while the 

percentage effect is expressed in .  Therefore, results are herein 

interpreted by the use of the Palmquist and Halverson (1980) recommendations. 

The OLS regression output for equation 4 demonstrates that sickness affects household 

income negatively. There is no control for endogeneity and heterogeneity in the regressed 

OLS results in column 2. However, the Instrumental Variable regression presented in 

column 3 has controlled endogeneity hence making results to be more preferable than that 

of the OLS as they have not taken into consideration the control of the endogeneity. 

However, the Two Stage Residual Inclusion (2SRI) is a best approach for controlling both 

heterogeneity and endogeneity and its results are more preferable comparing to the OLS 

and the IV. 

2SLS technique has been used in estimating equation 4 of which its results have shown at 

Table 4.2 in column 3. The distance to the nearest health facility was the instrument that 

has been used in identification of equation 4. The regression results show that coefficient 

on the sickness variable is significant but negatively related to household income which 

implies the fact that, presence or existence of sickness in a household reduces the income 

of a household by 8.77 percent.
1
 The produced results have been consistent with Mwai 

(2014) who also found that household derives its disutility from illness although the only 

difference is on the magnitude of the disutility brought by sickness. With exception of age, 

sickness and household head working status, the 10 percent level of significance has been 

experienced on years of schooling variable. 

                                                           
1
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Table 4.2: Estimates on the impact of sickness on household income 

Dependent Variable is Log of household 

income 

Estimation methods 

Explanatory Variables   OLS (1) IV (2) Control 

Function  

Approach (3) 

Sickness -0.0804069*** 

[0.2805469] 

-0.0558844 

[1.055054] 

-0.075974** 

[1.358932] 

Residence (Urban=1) 0.8054767*** 

[0.2731194] 

0.7208088** 

[0.2946391] 

0.7036761** 

[0.2777521] 

Age 0.09658*** 

[0.0200178] 

0.0913049*** 

[0.0211325] 

0.081353*** 

[0.019832] 

Age squared -0.0007065*** 

[0.000219] 

-0.0007065*** 

[0.0002174] 

-0.0005932** 

[0.0002331] 

Household size 0.0233162 

[0.0892229] 

0.0246423 

[0.3898940] 

0.0076898 

[0.0377309] 

Years of experience 0.0118596 

[0.0479201] 

0.0138717 

[0.0180035] 

0.0160063 

[0.0180063] 

Working status household head 0.8286088** 

[0.3237621] 

0.9624586*** 

[0.3694566] 

0.7438744*** 

[0.3347328] 

Years of schooling 0.0324282 

[0.0683356] 

0.0403649 

 [0.0934554] 

0.0380077 

[0.0327772] 

Married 0.3895421 

 [0.8349900] 

0.4899139 

[0.3732028] 

0.3801881 

[0.3460696] 

Gender (Male=1) 0.3529408 

[0.7832264] 

0.5433381 

[0.4119552] 

0.296161** 

[0.3582379] 

Sick residual   -0.1701529** 

[0.2115093] 

Sick
*
 residual    0.0170606 

[0.2115093] 

Constant 1.387412 

[0.561527] 

0.8885527 

[0.8782186] 

2.31788** 

[1.042798]
 

Durbin Wu-Hausman  4.4664**  

R squared 0.3704 0.3536 0.4010 

Test for strength of instrument Sickness =0    F(1,265) = 17.5702  Prob>F=0.0000 

Sample size 278 278 278 

Source: Author‟s computation. 
⁎⁎⁎

,
 ⁎⁎

 and
 ⁎

 show significance level at 1%, 5% and 10% 

respectively. Standard errors are in parenthesis. 
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According to Mwabu (2009), the control function (CF) approach helps to control the 

heterogeneity in the income equation and the results for the CF have been presented in the 

Table 4.2 at column 4 of which the results indicate that sickness has negative effect to the 

household income and it is a significant determinant of household income as well with an 

ability to deplete about 7.89 percent
2
 of income. Additionally, the residual for sickness has 

been confirmed to be endogenous because its coefficient has been found to be statistically 

significant. 

Also, the resident location was found to be significant and affect the household income 

positively as it has been predicted in Table 3.1, therefore income of all households that live 

in urban area is higher than households that live in rural areas while the marital status of 

the head of household is positively correlated with the household income which indicates 

that couples earn more comparing being single of which results become consistent with 

those of  Mwai (2014) who argued that couples tend to support each other in various 

activities to increase the household income. 

Moreover, working status has also been found to affect the household income positively 

and its coefficient is significant at 1 percent. As it has been used in this study, work 

experience is measured by number of years that a person has been working in a particular 

job and it has found to be positively significant in all three models of which it indicates 

that as work experiences increase it lead to the increase of the income earned. 

4.4 The impact of NCDs on household income 

The results for estimation of NCDs on the household income has been presented in Table 

4.3 with output from three regression techniques of Ordinary Least Square, instrumental 

variable  and control function approach which have been made by utilizing subsample 

from households with individuals suffering from non communicable diseases as well as 

households that have not being reported having illness of which the main concern is on 

NCD dummy that is variable of interest of which its coefficient explains effects of non 

communicable diseases on the income. 

                                                           
2
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In spite of that, the estimation done by the use of the control function shows that household 

lose more income due to NCDs comparing to other diseases, whereby the NCD has shown 

to be associated with household income reduction by 47.08 percent
3
 which is seen to be 

higher than 7.89 which have been reported in Table 4.2 at column 4. Nonetheless, the 

analysis shows that NCDs is associated with the welfare loss. And this result have been 

similar to that of Brummet et al, (2011) which finalizes that significantly, NCDs lowers 

both the household income level and productivity. Additionally, social economic factors 

and household welfare in general are all affected negatively with the NCDs including time 

for leisure and working because NCDs tend to consume much time for treatment and care 

of which all f these have bigger opportunity cost in losing income. 

                                                           
3
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Table 4.3: Estimates of impact of NCDs on household income  

Dependent Variable is log of 

household income 

Estimation methods 

Explanatory Variables OLS (1) IV (2) Control function 

approach (3) 

NCDs -0.3080665*** 

[0.2767821] 

-0.321045 

[0.5945218] 

-0.385862 

[0.6731861] 

Residence (Urban=1) 0.7425606*** 

[0.2713658] 

0.7144918*** 

[0.2703941] 

0.641385** 

[0.2612352] 

Age 0.0903343*** 

[0.0199153] 

0.0923883*** 

[0.0908883] 

0.0810889*** 

[0.0193063] 

Age Squared -0.0006175*** 

[0.0002211] 

-0.0006853*** 

[0.0002274] 

-0.0006155*** 

[0.0002194] 

Household size 0.012188 

[0.0394482] 

0.0211102 

[0.0400761] 

0.0389758 

[0.0382411] 

Years of experience 0.0156925 

[0.0179085] 

0.0178713 

[0.0178366] 

0.0140689 

[0.0171732] 

Working status household head 0.7794676** 

[0.3266444] 

0.7344361** 

[0.3486772] 

0.7094653** 

[0.3284421] 

Years of schooling 0.0287029 

[0.0331848] 

.070275** 

[0.0339605] 

0.0653821** 

[0.0331135] 

Marital status (Married=1) 0.4956024 

[0.347774] 

0.7012193** 

[0.3457204] 

0.589475* 

[0.3331928] 

Gender (Male=1) 0.3840119 

[0.3202333] 

0.6279982* 

[0.3382159] 

0.4744296 

[0.3271729] 

NCD
 
 residual   -0.2448874** 

[0.0965095] 

NCD
* 
 residual   0.1101505 

[0.1210651] 

Constant 1.421807** 

[0.5648557] 

1.11881 

[0.6755172] 

2.191758 

[0.7789483] 

Durbin Wu-Hausman  1.52657  

R-squared 0.3707 0.3452 0.3950 

Test for strength of instrument Sickness =0     F(1,266) = 71.0577 Prob>F=0.0000 

Sample size 278 278 278 
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Source: Author‟s computation. 
⁎⁎⁎

,
 ⁎⁎

 and 
 ⁎

 show significance level at 1%, 5% and 10% 

respectively . Standard errors are in parenthesis. 

 

4.5 The impacts of communicable and NCDs on household income 

In order to get more insight on impacts of NCDs to households income with respect to 

other illnesses, this part introduces a detailed discussion on results obtained by estimating 

equation 6 through utilizing sub samples from the household that were reported with 

illness. On the other hand, all household with no illness were not included so as to provide 

better analysis resulted from households that are affected with NCDs and other 

communicable diseases. 

Table 4.4: Estimates of the impact of NCDs on household income using a sample of 

households reporting sickness 

Dependent Variable is log of household 

income 

Estimation methods 

Explanatory Variables OLS (1) IV (2) Control function 

approach (3) 

NCDs -0.3921903 

[0.2399739] 

-0.3095084 

[0.5023256] 

-0.533132** 

[0.7379125] 

Urban 0.7417664** 

[0.2396887] 

0.7412664*** 

[0.2328703] 

0.7066589*** 

[0.2184895] 

Household size -0.0061489 

[0.0330127] 

-0.0049846 

[0.0326778] 

0.0230503 

[0.0307205] 

Years of experience -0.0025484 

[0.0163868] 

-0.0025742 

[0.0159201] 

0.0016718 

[0.0150707] 

Working status household head 0.8484986*** 

[0.2529699] 

0.8558029*** 

[0.248881] 

0.7648874*** 

[0.2324507] 

Years of schooling 0.0369759 

[0.0282603] 

0.0388516 

[0.0292513] 

0.037618 

[0.0276246] 

Married 1.002282*** 

[0.2863548] 

0.989181 

[0.2869846] 

0.8013663*** 

[0.2676459] 

Male 0.2193495 

[0.2744515] 

0.2282882 

[0.270931] 

0.1466108 

[0.2538434] 

NCD
 
 residual   -.4703926*** 

[0.1656404] 

NCD
* 
 residual   0.3420504* 

[0.1837591] 

Constant 3.55264 

[0.3204572] 

3.47808 

[0.5078521] 

4.792911 

[0.6897576] 

Durbin Wu-Hausman  0.768852  

R-squared 0.4377 0.4373 0.5057 

Test for strength of instrument Sickness =0     F(1,147) = 29.0132 Prob>F=0.0000 
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Sample size 158 158 158 

Source: Author‟s computation. 
⁎⁎⁎

,
 ⁎⁎

 and
 ⁎

 show significance level at 1%, 5% and 10% 

respectively. Standard errors are in parenthesis. 
 

As pointed out in the table 4.4 above, the output from regression shows that coefficient of 

NCDs is significant but negatively related to household income which makes the 

association between presences of NCDs in households and household income to be 

inversely related. Therefore, household with presence of NCDs are having 70.42 percent
4
 

of income lower comparing to household with communicable illness. In simple 

explanation, it elucidates that the household income loss from NCD is greater comparing 

to that of communicable diseases, all these can be due to the high treatment cost for non 

communicable diseases and time lost by labors as the result of time consumed on taking 

care of the NCD victims in the household or society. 

Nonetheless, the regression results for the income models in three subsamples shows that 

poor and weak health lowers the socioeconomic capability of a household including 

household income and productivity whereas any other sickness apart from NCD in a 

household have been found to reduce income comparing to household that are not affected 

from any disease. 

Moreover, these results portray that, despite the fact that illness diminishes household 

income yet household that are affected by NCDs tend to experience large income loss 

comparing to household that have been reported having other sickness. 

4.6 NCDs and catastrophic expenditure 

This part ascertains the association and influence of non communicable diseases to the 

presence of catastrophic spending. It also entails statistics on the catastrophic expenditure 

and later presents results of marginal effects (mfx) for sickness and the NCDs on the 

catastrophic spending of which different techniques has been applied to assess economics 

effects of NCDs and its influence in the households‟ impoverishment. 

                                                           
4
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4.6.1 Descriptive statistics for the catastrophic expenditure model 

Under this part, important concentration is made on measuring contributions of healthcare 

expenditure on NCDs to household catastrophic expenditure. The estimation for examining 

catastrophic spending is made by the use of 30 percent threshold of total household 

income. This threshold signify the point that a households are forced to give up their basic 

needs, reduce savings and enter into debts in order to afford costs of treatment and 

healthcare services. Mwai (2014) and Mahal et al, (2010) elucidate that an increase in 

healthcare expenditure for a long time forces household falling into impoverishment. The 

prevalence of catastrophic health expenditures has been examined by means of quintile of 

30% and 40% thresholds as shown at Figure 4.1. 

Figure 4.1 Incidence of household catastrophic spending by income levels 

 
Source: Author‟s computations 

 

Figure 4.1 shows that 26.4 percent of all households fall under the catastrophic spending. 

The lowest quintile presents those households under the lowest income group whereas the 

highest quintile contains income of all household under the highest income group. The 

lowest quintile group has large number of households falling under the catastrophic 

spending as has been shown in figure 4.1. In lining with the results of Mwai (2014) and 

Chuma and Maina (2012) highest quintile group has the least incidence for catastrophic 

spending irrespective to the provided threshold. Also Xu et al, (2006) through the use of 
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the 2003 survey data he found catastrophic spending affecting 20% of households income 

in the lowest quintile groups while the 5% of household income for the highest quintile. 

Also, Chuma and Maina (2012) reported that 8.7% of the catastrophic expenditure was 

under the lowest quintile households while 2.9% presented the households income for the 

highest quintile. 

On the other hand, the catastrophic spending is experienced more in rural areas with 29.40 

percent while urban areas reported 23.30 percent of households that experience the 

catastrophic spending as reported in Figure 4.2 of which these can be justified through 

income difference existing between urban and rural households of which households living 

in urban areas have seen having higher income comparing to those living in rural areas 

(Tawa et al, 2011). 

Figure 4.2 Prevalence of household catastrophic expenditure by cluster type 

 

Source: Author‟s computation 

Figure 4.3 displays that Kigoma region has been found to have bigger incidence of 

catastrophic spending at 7.25 percent closely followed by Katavi region with 6 percent. 

Dar es Salaam was found to have lowest incidence at 1.25 percent of which this attributed 

by high income in the region with numerous working opportunities which increases 

chances for people to earn more and feel little or less pains of catastrophic spending. 



92 
 

Dar es Salaam has large number of population with majority employed in formal sector 

and this has an impact in welfare of households living in this region including the increase 

number of people having health insurance. Therefore due to the logic that residents living 

in Dar es Salaam have high chances for an individual to have broader coverage of health 

insurance which is justified by low prevalences of catastrophics healths expenditure.   

Figure 4.3 Prevalence of household catastrophic expenditure by region 

 
Source: Author‟s computation 

The presentations on summaries of socioeconomic and demographic characteristics for 

households that were caught to experience catastrophic spending have been shown in 

Figure 4.4. About 29.03 percent of all household that incurred catastrophic spending 

presented in this part were found to be affected by non communicable diseases. The NCD 

rationing presented in Figure 4.4 clarify the effect by gender of which 40% reported sick 

were male and 60% females; the large number of the mostly infected populations resided 

in rural area with 58.75 percent of which 55 percent of these affected populations were 

found to have primary education. Additionally, most of head of households who weren‟t 

employed in formal sectors experienced greater level of catastrophic spending incidence. 
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Figure 4.4: Socioeconomic and demographic characteristics for households incurred 

catastrophic spending 

 

Source: Author‟s computation 

4.6.2 Catastrophic Spending and Sickness  

The Table 4.5 shows the determinant factors for catastrophic health expenditure in 

households with sickness being the variable of interest. The analysis of the probit model 

shows that coefficients are insignificant despite being positive before endogeneity and 

heterogeneity being controlled; and after controlling them the coefficient become both 

significant and positive as it has been illustrated at column 4 of the output table. 
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Table 4.5: Marginal effects for determinant factors of catastrophic expenditure due 

to Sickness 

Dependent variable Catastrophic spending Estimation methods 

Explanatory Variables Probit (1) 2SRI (2) Control function 

approach (3) 

Urban -0.0306744 

[0.06568] 

-0.1276347 

[0.1999019] 

-0.1280476 

[0.2000304] 

Household size -0.007485 

[0.00943] 

-0.0276601 

[.0285466] 

-0.027739 

[.0285695] 

Age 0.009401*** 

[0.00244] 

0.0262126*** 

[0.0074978] 

0.0261987*** 

[0.0075009] 

Years of schooling -0.0274629*** 

[0.00736] 

-0.0822393*** 

[.0222533] 

-0.0822775 

[.0222574] 

Health Insurance -0.172319*** 

[0.05685] 

-0.5391702*** 

[0.1948066] 

-0.5392611*** 

[0.1948339] 

Sickness 0.2096019*** 

[0.06212] 

0.63748*** 

[0.2065652] 

0.6781024* 

[0.2462307] 

Married 0.0421374 

[0.07492] 

0.1235949 

[0.2293938] 

0.1234745 

[0.2294282] 

Male -0.0537921 

[0.07544] 

-0.1875708 

[0.2262327] 

-0.1867909 

[0.2265877] 

Sick residual  -0.0511857 

[0.0328289] 

0.0534497* 

[0.0480888] 

Sick
* 
 residual   0.0039807 

[0.0617263] 

Sample size 279 279 279 

Source: Author‟s computation. 
⁎⁎⁎

,
 ⁎⁎

 and 
 ⁎

 show significance level at 1%, 5% and 10% 

respectively . Standard errors are in parenthesis. 
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Results of the CF Approach presented in the last column shows that the odds for 

occurrence of the catastrophic spending is 67.81 higher when a household is experiencing 

an illness comparing to non ill households. On the other hand, urban resident have 12.8 

percent lower on odds for facing catastrophic spending and this is easily justified by the 

presence of large income that have been reported from households living in urban areas. 

The findings of this study have been inconsistent with the study of O‟Donnell et al, (2005) 

who found that households with large household size have higher chances of being sick 

and facing catastrophic spending; but this study have discovered that, size of the household 

lowers the likelihood of developing catastrophic spending by 2.77 percent. Therefore, in 

most of the third world countries including Tanzania, having large household size 

increases household‟s insurance and hence lowering and mitigating incidences of 

catastrophic spending as members contribute to the household‟s income bucket reducing 

effects caused by healthcare expenditure.  

4.6.3 Contribution of NCDs to catastrophic expenditure 

This part entails arguments on the features of catastrophic healthcare spending with the 

variable of interest being non communicable diseases (NCD) of which all of the 

standardized coefficient in Table 4.6 explains the likelihood or probabilities of a household 

falling under the catastrophic spending.  

At column two with probit estimation indicates that NCD is both significant and positive 

coefficient. The magnitude of the coefficient is small or low but gaining improvement 

immediately after effects of controlling heterogeneity and endogeneity of the variable of 

interest. 

Results of the 2SRI method shown in the table shows that the coefficient of residual for 

non communicable diseases variable is significant and this confirms the endogeneity is 

present. Lastly, in order to improve this coefficient for NCD then endogeneity has to be 

controlled. 
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Table 4.6: Marginal effects for Determinant factors of catastrophic expenditure 

(Capturing Effects of NCD) sub sample of Health population 

Dependent Variable is Catastrophic Spending Estimation methods 

Explanatory Variables Probit (1) 2SRI (2) Control function 

approach (3) 

NCD 0.2290988*** 

[0.06079] 

0.6344465 *** 

[0.1926836] 

0.5368475** 

[0.20865] 

Household size -0.0042979 

[0.00942] 

0.0025942 

[0.0289751] 

0.0052144 

[0.029288] 

Age 0.0093222*** 

[0.00244] 

0.0234843 *** 

[0.0076308] 

0.0233126*** 

[0.0076699] 

Years of schooling -0.0251847*** 

[0.00741] 

-0.076307 *** 

[0.022579] 

-0.0781252*** 

[0.0226803] 

Health Insurance -0.168851*** 

[0.05713] 

-0.429736 ** 

[0.2022006] 

-0.4505649** 

[0.2042494] 

Urban residence -0.0183076 

[0.0654] 

-0.0689911 

[0.2005311] 

-0.0971456 

[0.2029378] 

Married 0.008429 

[0.07585] 

-0.0945627 

[0.2351575] 

-0.0839766 

[0.2373898] 

Male -0.061626 

[0.07503] 

-0.2379071 

[0.2294765] 

-0.2402089 

[0.2312913] 

NCD residual  -0.1045627 *** 

[0.0331806] 

-0.1657015*** 

[0.060031] 

NCD
* 
 residual   0.085372 

[0.0695018] 

Sample size 279 279 279 

Source: Author‟s computation. 
⁎⁎⁎

,
 ⁎⁎

 and 
 ⁎

 show significance level at 1%, 5% and 10% 

respectively . Standard errors are in parenthesis. 
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In this estimation, heterogeneity isn‟t a setback. Surprisingly, coefficient of interaction 

effect that has been presented as NCD
* 

residual in column 4 is insignificant while residual 

coefficient of NCD is significant. This make the estimation output for 2SRI to be 

consistent, reliable and harmonious. Odds for household to enter or experience the 

catastrophic health spending are higher by 63.44 when there is a NCD victim in a 

household comparing to households that have not been reported to have any ill or sick 

person.  

This justifies the fact that, the presence of NCD victim in a household increases the 

probability for that particular household to fall into the burden of healthcare catastrophic 

spending. The findings of this study are consistent to the findings of both Tawa et al, 

(2011) and Mahal et al, (2010) which identified that having affected by non communicable 

diseases increase chances for household impoverishment and paralyze household‟s income 

due to the increase healthcare spending. 

4.7 Communicable Diseases versus Non Communicable Diseases in the prevalence of 

catastrophic expenditure 

The assessment on the contribution of NCDs to the prevalence of catastrophic healthcare 

expenditure relatively to other diseases has been detailed discussed.  The estimation has 

been made from sub sample whose households were reported to with any sickness. In this 

estimation, all household that were not found to have any sickness were excluded in the 

selected sub-sample so as creating a good analysis from household that have effected by 

NCDs and CDs. 

Estimation output from the used models including Control Function Approach, 2SRI and 

Probit have been presented in the Table 4.7. Despite the fact that, coefficient of non 

communicable disease variable as presented in column two of the regressed  probit model 

has provide the presumed sign although its magnitude has been found to be lower even 

when endogeneity isn‟t controlled. After controlling endogeneity, number of changes has 

been seen including the improvement of coefficient and significance of the variable of 

interest as presented at column three of the output.  
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Moreover, the Control function approach results are reliable and good as the approach 

have controlled the heterogeneity of which estimated output that has been portrayed in 

column 4 is harmonious as coefficient of interaction term is significant. 

Results further display that, household that have been victimized with NCDs are expected 

to fall into deep pit of catastrophic spending comparing to household that have other 

illness. Estimation in the column four justifies that; the likelihood of falling into 

catastrophic spending is 31.46 higher when the illness is due to NCD comparing if a 

disease is communicable. Hence, this verifies that non communicable diseases prevalence 

has greater likelihood forcing households into catastrophic spending comparing to the 

threat of communicable diseases. Therefore, the loss of welfare due to NCDs is by far 

greater comparing to the gains that is lost as the result of CDs. 

Also, on the catastrophic expenditure, the estimated results from the used sub samples 

clarify that of all used regressors the significant determinant is age of which odds rises 

with the increase in age. This is to say that, a year increase in a person‟s age increase odds 

for that person facing catastrophic spending by 5.023 percent
5
 of which this can be proved 

with the logic that as an individual get older his/her stock of health declines and later that 

person becomes vulnerable on the face of diseases and greatly when it comes on NCDs 

because most of the NCDs treatment and care require households to use more resources 

over a long period of time. 

Therefore, it raises chances for households to fall under the catastrophic expenditure; none 

the less, as an individual grow older his level of productivity is decreases simultaneously 

with the softening or lowering of income but with the existence of NCDs in a household 

the level of income falling is multiplied as shown in the study significant relationship 

between catastrophic spending and age. On comparison, NCD increases chances of 

household falling into catastrophic spending by 31.98 percent
6
 higher than the same 

household when it would have been affected by the general illnesses. 

                                                           
5
  

6
 The difference between NCDs estimates at Table 4.6 and Table 4.7 
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Table 4.7:  Marginal effects of factors explaining catastrophic expenditure from a 

subsample of households reporting General Illness (Sickness). 

 

Explanatory Variables 

Estimation methods 

Probit (1) 2SRI (2) Control function approach (3) 

NCD 0.1628513 

[0.09406] 

0.3758982 

[0.2578627] 

0.3146284 

[0.3556122] 

Household size -0.0043954 

[0.01452] 

0.0138475 

[0.0386033] 

0.0394838 
[0.0403872] 

Age 0.0088906 

[0.00909] 

0.0171149 

[0.0221671] 

0.0490127** 

[0.0242467] 

Married 0.1492656 

[0.10732] 

0.2313133 

[0.284288] 

0.25635 

[0.2978029] 

Age squared 0.0000159 

[0.0001] 

0.0000313 

[0.0002513] 

-0.0003228 

[0.0002709] 

Years of schooling -0.0215235** 

[0.01084] 

-0.0517331* 

[0.0277954] 

-0.0566092** 

[0.0287426] 

Health Insurance -0.2927159*** 

[0.08506] 

-0.657978 ** 

[0.2615179] 

-0.7578688*** 

[0.2737458] 

Urban residence -0.0206402 

[0.09528] 

-0.0416055 

[0.2450281] 

-0.061202 

[0.2514113] 

Male -0.1275034 

[0.10665] 

-0.3284702 

[0.2821209] 

-0.5012956 

[0.2953182] 

NCD residual  -0.1094728** 

[0.0425253] 

-0.3645825*** 

[0.1440058] 

NCD
* 
 residual   0.447593*** 

[0.1542514] 

Sample size 158 158 158 

Source: Author‟s computation. 
⁎⁎⁎

,
 ⁎⁎

 and
 ⁎

 show significance level at 1%, 5% and 10% 

respectively. Standard errors are in parenthesis. 

4.8 Non communicable diseases and household impoverishment 

Based on this study, the expenditure on care and treatment for NCDs victims in a 

household has proven to be an impoverishment agent or factor because these expenses tend 

deplete the household income and destabilize household‟s savings. This impoverishment 

agent become more threatening when the household‟s poverty line expenditure is greater 

than given net household‟s percapita expenditure; on the other hand this can be justified 

when total household percapita surpasses average poverty line for household expenditure 

of which its details and relationship has been presented in the household‟s impoverishment 

and catastrophic spending models. 



100 
 

 

4.8.1 The statistical description for the household impoverishment model 

The income quintiles in Figure 4.5 represent the prevalence of household impoverishment 

as the result of healthcare expenditure. Results show that 5.62 percent of households 

that‟re seeking health care and treatment befall into impoverishment. On the other hand, 

the lowest level of impoverishment has been seen at the lowest quintile with 1.90 percent 

and this is due to reason that these households in the given quintile were already found to 

be poor since their incomes are below poverty line earlier than doing any payment for 

health care. the third quintile that contains middle income group have a high degree of 

impoverishment with 10.40 percent hence this group is the one that is affected by health 

spending to a large extent. 

Figure 4.5: Incidence of impoverishment by income quintiles 

 
Source: Author‟s computations 

These outcomes have been consistent to findings of Mwai (2014) which presented that 4.9 

percent of households using health services are under the incidence of household 

impoverishment. Also, Chuma and Maina (2012) had the same results indicating that about 

5% of households who utilized the healthcare services in 2017 were impoverished in 

Kenya. 
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Kigoma has been found to have highest rate of impoverishment at 7.20 percent as 

presented at Figure 4.6 while Katavi has 5.80 percent. According to the Tanzania Human 

Development Report (2017), Kigoma is one of regions that are experiencing extreme 

poverty in Tanzania therefore results of this study are consistent with the THDR surveys 

from 2010, 2015 and 2017 which justifies poverty incidences in the region. On the other 

hand, Dar es Salaam has the slightest rate of impoverishment with 1.2 percent. 

Figure 4.6: Incidence of impoverishment by regions 

 

Source: Author‟s computations 

Output of Figure 4.7 shows that rural area household are the one that are highly 

impoverished with the health spending at the rate of 14.84 while impoverishment rate for 

households living in urban areas is 9.76 percent.  These results of this study has been 

consistent to the result of Mahal et al, in 2011 who did their study in India and discovered 

that rural areas have higher rate of household impoverishment comparing to urban areas 

due to the socioeconomic differences between these two places. This is also vivid in 

Tanzania where majority of population lives in rural areas that are characterized with 

poverty and little income. 
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Figure 4.7: Incidence of impoverishment by nature of residence 

 

Source: Author‟s computations 

The characteristics of households that have been impoverished through the catastrophic 

spending have been presented in Figure 4.8 of which females were 66 percent, those 

affected by NCDs were 58 percent while the percentage of those who had no insurance 

were 92 percent and households living in rural areas entailed 62 percent of the total 

households affected by the impoverishment as due to the catastrophic spending on health. 
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Figure 4.7: Characteristics of impoverished households by catastrophic health 

spending 

 

Source: Author‟s computation 
 

Heads of household who‟ve not employed in the formal sector constituted 74 percent of 

household that were found to be victims also large number of these heads of household 

were found to fall under primary education level while only 7 percent have had university 

education. A household impoverishment has high chance to occur in the household whose 

head has low education when there is existence of health catastrophic health expenditure. 

Additionally, impoverishments were seen to be higher when head of household are single 

comparing to those who are married at 59 and 41 respectively. 

4.8.2 Potential risks of sickness and NCDs to household impoverishment 

This part provides detailed explanations on the influence, extent and magnitude of the 

NCDs effects to the prevalence of household impoverishment. Regression outputs 

presented in Table 4.8 shows different determinant of household impoverishment by the 

disease characteristics of which they have been classified into non communicable diseases 

and other diseases other than NCDs. The table output contains estimates that are result of 

two stage residual inclusion (2SRI), probit and the control function approach. 
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Table 4.8: Marginal effects on the determinants of household impoverishment as the 

result of sickness 

Dependent Variable is Catastrophic 

Spending 

Estimation methods 

Explanatory Variables Probit (1) 2SRI (2) Control function approach (3) 

Urban -0.0034648 

[0.06611] 

-0.0662953 

[0.1963409] 

-0.0677015 

[0.1966065] 

Household size 0.0034154 

[0.00881] 

0.0012776 

[0.0218322] 

0.0011609 

[0.0261223] 

Years of schooling -0.0283215*** 

[0.00741] 

-0.0830998*** 

[0.0218322] 

-0.0831671*** 

[0.021826] 

Health Insurance -0.01606064*** 

[0.05733] 

-0.486529** 

[0.1886471] 

-0.48641** 

[0.1886902] 

Sickness 0.2484684*** 

[0.05935] 

0.8000509*** 

[0.1981431] 

0.777675*** 

[0.2395266] 

Married 0.0951562 

[0.07225] 

0.2592928 

[0.2230307] 

0.2590898 

[0.2230803] 

Male -0.035289 

[0.07541] 

-0.1425343 

[0.2215901] 

-0.1409373 

[0.2218844] 

Sickness residual  -0.0705775** 

[0.0323698] 

-0.0762979 

[0.0473319] 

Sickness residual
 * 

 sickness   0.0102372 

[0.0616315] 

Sample size 279 279 279 

R-squared 0.1671 0.1811 0.1812 

Source: Author‟s computation. 
⁎⁎⁎

,
 ⁎⁎

 and 
 ⁎

 show significance level at 1%, 5% and 10% 

respectively. 
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The control of endogeneity has made the probit estimates to improve and this has been 

which the coefficients of 2SRI have become better comparing to the previous probit 

estimates. Heterogeneity is not a challenge in this estimation and it has been verified by the 

insignificance of the interaction term (see Appendix A). 
 

The coefficient of interaction term made of sickness residual and sickness is insignificant 

while the residual have been seen to be insignificant and significant respectively. 

Therefore, the estimation outputs of 2SRI have been good with no heterogeneity problem 

hence all decision will be made based on 2SRI. Therefore, odds for a household 

impoverishment due to catastrophic spending on health are 80.005 and this has been 

revealed by the coefficient of sickness in 2SRI estimates. 

Furthermore, in order to have better and clear understanding on the impacts and extent of 

impoverishment due to health expenditure, the comparison was made on against two 

components of NCD and other diseases. So as to get best estimate the sub sample from 

NCD affected households and those households that were affected by other diseases were 

regressed and their estimated have been shown at Table 4.9 
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Table 4.9: The Marginal effects for determinant factors on household risk of 

impoverishment attributable to NCDs by exploiting subsample from sick households 
 

Explanatory Variables 
Estimation methods 

Probit (1) 2SRI (2) Control function approach 

(3) 

Urban -0.026431 

[0.09586] 

-0.0474726 

[0.2466334] 

-0.0656275 

[0.2532749] 

Household size -0.0050711 

[0.01462] 

0.0129083 

[0.038911] 

0.0387496 

[0.0407288] 

Age 0.0087791 

[0.00913] 

0.0171165 

[0.0221979] 

0.0490021** 

[0.0242568] 

Age squared 0.0000158 

[0.0001] 

0.0000304 

[0.0002516] 

-0.0003235 

[0.0002711] 

Years of schooling -0.0208307* 

[0.01094] 

-0.0509575* 

[0.0280696] 

-0.0560246* 

[0.0290476] 

Employment -0.0527674 

[.10068] 

-0.0536209 

[0.2632905] 

-0.038928 

[0.2753514] 

Health Insurance -0.2812851*** 

[0.0886] 

-0.6461822** 

[0.2676008] 

-0.7493171*** 

[0.2801397] 

NCD 0.157816* 

[0.09492] 

0.3716658 

[0.2587985] 

0.8974625** 

[0.3563779] 

Married 0.1473684 

[0.10742] 

0.2304159 

[0.2843025] 

0.2549692 

[0.2979844] 

Male -0.11972 

[0.10799] 

-0.3199395 

[0.285155] 

-0.3577255 

[0.2992337] 

NCD residual  -0.1084188** 

[0.042838] 

-0.5004064*** 

[0.1441567] 

NCD
 * 

 residual   0.4473432*** 

[0.154265] 

Sample size 158 158 158 
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Source: Author‟s computation. 
⁎⁎⁎

,
 ⁎⁎

 and
 ⁎

 show significance level at 1%, 5% and 10% 

respectively. Standard errors are in parenthesis. 
 

 

Basing on the estimated output the CF Approach has been seen to be the most preferred 

method for both better coefficients and controlling challenges of endogeneity and 

heterogeneity; here under heterogeneity has been experienced as coefficient of interaction 

between NCD and residuals is significant. The output results of probit model undermined 

the impact of non communicable diseases to the prevalence of household impoverishment 

before the endogeneity control. The odds of household impoverishment are higher with 

NCD at 89.74 comparing to other diseases of which this increases the rate of out of pocket 

spending. By the distinctive evaluation, odds for the household to be impoverished by 

NCD are 9.735 percent
7
 higher comparing to other general sicknesses. 

Based on the obtained results, the study positively show that there is great possibility of 

impoverishment due to the healthcare expenditure on non communicable diseases which 

increases risks of household sinking into poverty comparing with risk inflicted by the 

communicable diseases. 

To amplify knowledge and adding empirical knowledge, an analysis on the role of non 

communicable diseases to the outbreak of household impoverishment in Tanzania has been 

made through the utilization of sample whose households comprise of NCDs victims and 

those as well as those that are not affected by NCDs. Three different regression techniques 

have been applied as shown at Table 4.10 of which outputs presented justify that before 

controlling endogeneity the NCDs odds for a household to fall into impoverishment are 

21.47 percent higher in probit estimation comparing to the healthier households with no 

diseases whereas 2SRI approach improves these standardized coefficients comparing to the 

previous outcomes as the result of controlling endogeneity. These results improve more 

under the CF Approach as both challenges of endogeneity and heterogeneity being 

controlled.   

In this scenario, the outputs of the control function approach are more favorable comparing 

to other outputs under Probit and 2SRI because it has expressed better the likelihood of 

household being impoverished by NCDs. Therefore the CF approach result shows that 

                                                           
7
 The difference between NCDs coefficient shown in table 4.9 and sickness of table 4.8 
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odds of household impoverishment due to NCD are 68.15 higher comparing to household 

that are free from diseases. Therefore these outputs have been consistent with the previous 

findings at Table 4.9 which have verified that, risks of household impoverishment due to 

healthcare expenditure are higher with NCDs to an extent of enforcing household into 

poverty pit compared to other diseases.   

Table 4.10: Marginal effects of determinant factors for household risk of 

impoverishment from sample of households with and without persons suffering from 

NCDs 

 

Explanatory Variables 

Estimation methods 

Probit (1) 2SRI (2) Control function approach (3) 

Urban -0.0119861 

[0.06567] 

-0.0477263 

[0.2016768] 

-0.0761281 

[0.2041071] 

Household size -0.0050186 

[0.00948] 

0.001179 

[0.0292619] 

0.0043656 

[0.0296213] 

Age 0.0038917 

[0.0046] 

0.0061404 

[0.014477] 

0.0056188 

[0.0144033] 

Age squared 0.0000716 

[0.00005] 

0.0002292 

[0.000159] 

0.0002344 

[0.0001577] 

Years of schooling -0.0238958*** 

[0.00749] 

-0.0728257*** 

[0.0228201] 

-0.0748275*** 

[0.0229072] 

Health Insurance -0.1796908*** 

[0.0572] 

-0.4651763** 

[0.2053549] 

-0.4881379** 

[0.2075444] 

NCD 0.214753*** 

[0.06188] 

0.5865612*** 

[0.195948] 

0.6815507** 

[0.2126005] 

Married 0.0185108 

[0.07585] 

-0.0682557 

[0.236897] 

-0.0565525 

[0.2392836] 

Male -0.0780483 

[0.07603] 

-0.2851625 

[0.2331912] 

-0.2900157 

[0.2392836] 

NCD residual  -0.1060847*** 

[0.0333867] 

-0.1708464*** 

[0.0606188] 

NCD
 * 

 residual   0.0900653** 

[0.0700618] 

Sample size 279 279 279 

Source: Author‟s computation. 
⁎⁎⁎

,
 ⁎⁎

 and 
 ⁎

 show significance level at 1%, 5% and 10% 

respectively. Standard errors are in parenthesis. 
 

4.9 NCDs Risk Factors 

The NCD risk factors include all activities that endanger individual‟s health to be affected 

by non communicable diseases. Therefore, this section examines linkages between these 

risk factors and the NCDs in order to measure the degree and magnitude of causality 

between the two. Furthermore, it entails descriptive statistics on sample containing all 

variable of interests to be discussed under this section.  
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4.9.1 Descriptive statistics for NCDs risk factors model 

The respondents‟ social demographic characteristics have been presented in Table 4.1 

under this section entailing data that explain the degree of their participation in the study. 

From the table, the mean age of the population is 42.41 years while the highest reported 

age is 84 years with the standard error being 12.29. 

The percentage share of females‟ participation in the study was 52 percent while males 

were 48 percent of all respondents. Only 29.4 percent of respondents were reported to 

consume vegetable and fruits regularly; also the regular alcoholic consumers which include 

the consumption of both traditional brews, wine and other modern beers were 54.1 percent 

while 47.7 percent used to smoke cigarette regularly. On the other hand, 61 percent of the 

respondents were married while 39 percent were singles.  

Additionally, the study has found that 39.1 percent of the total households were living in 

urban areas while 60.9 percent were found to live in rural areas. The percentage for the 

university education acquisition was 3.9 percent while the majorities were found to have 

primary education which entails 50.9 percent of all respondents‟ level of education. 
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Table 4.11: Social demographic characteristics of the survey respondents 

Characteristics Measurement Percentage 

Gender Female 52% 

Male 48% 

Place of Residence Urban 39.1% 

Rural 60.9% 

Vegetable and fruits consumption Regular consumers for vegetables and fruits 29.4% 

Doesn‟t consume vegetable and fruits regularly 70.6% 

Alcohol consumption Consumes alcohol 54.1% 

Does not consume alcohol 45.9% 

Cigarette smoking Smokes cigarettes 47.7% 

Does not smoke cigarettes 52.3% 

NCD Has an NCD 45.5% 

Does not have any NCD 54.5% 

Marital status Married 61.6% 

Single 38.4% 

Highest education level acquired Not attended school 6.45% 

Primary 50.90% 

Secondary 28.00% 

College 10.75% 

University  3.90% 

Age Maximum 84 

Mean 42.41 

Standard Error 12.29 

Source: Author‟s computation 



111 
 

 

4.9.2 Respondents’ demographic distribution 

The study was undertaken in 28 regions with household coming from rural and urban areas 

of Tanzania Mainland and Zanzibar. This distribution provides a clear picture on the 

distribution of non communicable disease in a country which is important in planning for 

the effective NCDs preventive measures based on the degree of disease‟s prevalence.  

Figure 4.9: Respondents’ dispersion in Tanzania Mainland and Zanzibar 

 

Source: Author’s computation 
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Table 4.12: Respondents distribution by region 

Regions Frequency Percent Valid Percent Cumulative Percent 

Valid 

MOROGORO 10 1.5 3.6 3.6 

KIGOMA 11 1.6 3.9 7.5 

KAGERA 32 4.7 11.5 19.0 

KILIMANJARO 15 2.2 5.4 24.4 

MTWARA 16 2.4 5.7 30.1 

DAR ES SALAAM 40 5.9 14.3 44.4 

KASKAZINI UNGUJA 3 0.4 1.1 45.5 

ARUSHA 10 1.5 3.6 49.1 

MBEYA 16 2.4 5.7 54.8 

SHINYANGA 10 1.5 3.6 58.4 

RUVUMA 10 1.5 3.6 62.0 

MJINI/MAGHARIBI 

UNGUJA 
3 0.4 1.1 63.1 

KATAVI 6 0.9 2.2 65.2 

GEITA 8 1.2 2.9 68.1 

MWANZA 13 1.9 4.7 72.8 

TANGA 4 0.6 1.4 74.2 

IRINGA 8 1.2 2.9 77.1 

TABORA 11 1.6 3.9 81.0 

LINDI 9 1.3 3.2 84.2 

DODOMA 9 1.3 3.2 87.5 

SIMIYU 5 0.7 1.8 89.2 

NJOMBE 7 1.0 2.5 91.8 

MANYARA 5 0.7 1.8 93.5 

RUKWA 9 1.3 3.2 96.8 

MARA 4 0.6 1.4 98.2 

PWANI 2 0.3 0.7 98.9 

SINGIDA 2 0.3 0.7 99.6 

KASKAZINI PEMBA 1 0.1 0.4 100.0 

Total 279 41.3 100.0  

Missing System 396 58.7   

Total 675 100.0   

Source: Author‟s computation. 
⁎⁎⁎

,
 ⁎⁎

 and 
 ⁎

 show significance level at 1%, 5% and 10% 

respectively. Standard errors are in parenthesis. 

4.9.3 Regression analysis on NCD Risk Factors 

This section provides a discussion on the estimation results for equation 12 that have been 

provided in Table 4.13 of which proposed risk factors for non communicable diseases have 

been estimated and shown at column 2; the estimated results improves as a researcher 

controls endogeneity and heterogeneity by the use of the 2SRI and control function 

approach whose outputs have been presented at column 3 and 4 respectively.  
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The significant variables based on the probit estimations include age, log of household 

income, cigarette dummy, mean vegetables and fruits, mean alcohol consumption, mean 

cigarette consumption and distance to health facility while the remaining variables have 

been found to be insignificant. Variables such as log of income, alcohol dummy, cigarette 

dummy, vegetables and fruits and the distance to health facility have shown to produce the 

expected signs and this was prior to the heterogeneity and endogeneity control in the 

estimations. 

Despite endogeneity being controlled in column 3 by 2SRI, some of the potential variables 

failed to signify NCDs while having strong correlation with other endogenous variables 

that were instrumented. In examining factors contributing to the growing trend of NCD in 

Tanzania with the inclusion of household income as the variable of interest number of 

important variables such as as alcohol dummy and cigarette dummy that failed to be 

significant in Table 4.13 were found to have both strong correlation and significance (see 

Appendix B, Figure B1) as the household income changes. 

Table 4.13: Contribution of specific risk factors to NCDs prevalence in Tanzania  

Dependent Variable is NCD Dummy Estimation methods 

Explanatory Variables Probit (1) 2SRI (2) Control function approach (3) 

Age 0.0434399*** 

[0.01461] 

0.1288561*** 

[0.049023] 

0.1511301*** 

[0.0565172] 

Age squared 0.0004188*** 

[0.00016] 

-0.0011169** 

[0.0005038] 

-0.001313** 

[0.0006038] 

Urban 0.0664567 

[0.15248] 

0.1446846 

[0.5418707] 

0.7652009 

[0.5833286] 

Male 0.0786953 

[0.15652] 

-0.2367008 

[0.5825644] 

-0.3338514 

[0.6091832] 

Log of household income 0.1465603*** 

[0.04831] 

0.1574776*** 

[0.1646561] 

0.6035366*** 

[0.2132723] 

Years of schooling -0.0033381 

[0.01654] 

0.0282597 

[0.0610443] 

0.0426193 

[0.0617977] 
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Alcohol Dummy 0.1672995 

[0.1586] 

0.3350415 

[0.5237595] 

0.6110382 

[0.6589123] 

Cigarette dummy 0.2649082* 

[0.14436] 

0.0726841 

[0.5657126] 

0.3354297 

[0.6822663] 

Fruits/vegetable dummy -0.2193702 

[0.1295] 

-0.5628739 

[0.460226] 

-0.6063375*** 

[0.473299] 

Mean alcohol consumption .0027892** 

[0.0011] 

0.0073497** 

[0.0035052] 

0.0086479** 

[0.0037229] 

Mean vegetables and fruits consumption -0.0030276*** 

[0.00093] 

-0.0070918** 

[0.0031315] 

-0.0083577** 

[0.0034191] 

Mean cigarette consumption 0.0059421*** 

[0.00141] 

0.0146029*** 

[0.0048019] 

0.018882*** 

[0.0065293] 

Distance to health facility 0.0208342* 

[0.01125] 

0.0974814** 

[0.0435535] 

0.1178129** 

[0.0495906] 

Alcohol residual  -0.1274317 

[0.2512781] 

-0.606732 

[0.4730524] 

Cigarette residual  -0.6388615** 

[0.2722084] 

-0.5079913** 

[0.2199268] 

Fruits and vegetables residual  0.7212467*** 

[0.2748135] 

0.7002382** 

[0.3008106] 

Fruits and vegetables
*
 residual   0.2528123*** 

[0.3784524] 

Cigarette
*
 residual   -0.5719998 

[0.3828804] 

Alcohol 
*
 residual

 
  0.6083365** 

[0.498787] 

Sample size 276 276 276 

Source: Author‟s computation. 
⁎⁎⁎

,
 ⁎⁎

 and 
 ⁎

 show significance level at 1%, 5% and 10% 

respectively . Standard errors are in parenthesis. 
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The confirmatory test for the presence of heterogeneity and endogeneity has been done 

involving residuals during 2SRI regression. Therefore, the presence of endogeneity in the 

equation is justified and proved because residuals of fruits and vegetables, alcohol 

consumption and cigarette smoking are significant as the result of unobservable factors 

which are undetermined to a researcher even though they have contributions in the 

occurrence of non communicable diseases.  

In order to control the problem of heterogeneity, interaction was made between residuals 

and its relative endogenous variables that were engaged in the model like additional 

variable during the estimation for structural equation. Consequently, variables such as 

alcohol consumption as well as vegetables and fruits intake were interacted with their 

corresponding residuals.  

On the other hand, insignificant of coefficient was observed and this justified that 

heterogeneity wasn‟t major issue in cigarette smoking after considering the interaction 

term along with cigarette smoking and its residuals. Nevertheless, interaction terms in 

vegetable intake and alcohol consumption were observed being significant which verify 

the existence of heterogeneity as the result of interaction between analyzed endogenous 

variables and the unobserved risk factors for NCDs such as the hereditary characteristics. 

4.9.4 NCDs risk factors estimates 

The likelihood of being affected by non communicable diseases is associated with 

biological, behavioral and social factors. In order to develop best strategies for eradication 

and prevention of non communicable diseases there is a need to recognize the most 

accurate and important risk factors. The estimates of control function approach show that 

coefficient of income is positive which proposes that household with high income are in 

higher risks of being affected or developing non communicable diseases. 

Nonetheless, the likelihood of NCD testimonial increases at a decreasing rate as the 

income rises therefore the risk of being affected by NCD is lower to the wealthiest people. 

Nevertheless, Table 4.13 shows that under ceteris paribus, a unit change in the level of 
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household‟s income is associated with the 0.6035/mean income
8
 rise in the likelihood of 

developing new NCD cases in a household. 

Additionally, results were also confirmed due to existence of directional relationship as 

income changes (see Appendix B at Figure B1, B2, B3 and B4). Mwai (2014) and 

Wilensky and Satcher (2009) had similar findings  which were also found to be consistent 

with the findings found in the report of North Carolina State Center for Health Statistics 

2009. The report showed that household in low income tends to be in a great risk of being 

affected by NCDs comparing to household with high income. Therefore, diseases like 

coronary heart disease, kidney and diabetes have higher chances to exist in most of the 

poor or low income households.  

Also these low income households are highly endangered to the behavioral risks that are 

linked to non communicable diseases compare to the wealthiest households due to the fact 

that poor risks their health due to their pandering behaviors particularly on continuously 

eating of unhealthy and unbalanced diet, excessive alcohol consumption with very low or 

minimal accessibility to health education on the prevention and other treatment for non 

communicable diseases as well as and healthcare services (Wilensky and Satcher, 2009). 

This made Pritchett and Lawrence (1996) and Creese (1992) to generalize that “wealthier 

is healthier” whereby poor were observed never using any of their additional income in 

improving the status of their health or in activities that reduce the emergency of these 

diseases. They normally spend their money in different ordinary requirement or needs. 

Number of findings has been revealed in this study whereby alcohol intake and smoking 

were found to be major risk factors for the development of NCDs. From Table 4.13 results, 

alcohol consumption and cigarette smoking increases chances for NCDs affections by 

61.10 and 33.54 percent respectively. 

These findings have been consistent with studies done by Ahmed et al, (2009) and Shona 

et al., (2011) whom together showed that most of the NCDs cases in developing countries 

are highly linked with behavioral risk factors. Therefore there is a threat of increasing 

government‟s healthcare burden due to increase in peoples‟ income led by the rise in 

                                                           
8
  where y represent household income 
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economic growth as well as industrialization which will push many people to fall into risks 

behaviors for NCDs development.  

Results also reveal that, fruits and vegetable consumption reduces the probability for the 

emergency of NCDs by 60.63 percent therefore people who are not taking fruits are in 

greater risks of developing NCDs. The low consumption of vegetables and fruits is one of 

the risk factors in the increase of NCDs cases in Tanzania. An individual can lower 

chances of been affected by the non communicable disease closely to 71% by increasing 

fruits and vegetable intake (Nguyen et al, 2011 and WHO, 2005). Also these results have 

been found to be consistent with that of Mwai (2014) who found that low vegetable and 

fruits consumption contribute to the emergency of NCDs by 41% while the likely NCDs to 

develop includes ischaemic stroke and coronary heart disease.  

Additionally, Table 4.13 shows that the dominance of NCD is linked with proxy variables 

such as mean cigarette smoking, alcohol consumption as well as fruits and vegetable 

intake. Therefore, a percent increase in the mean cigarette smoking and alcoholic 

consumption increases chances for the occurrence of the non communicable diseases by 

1.89 percent and 0.864 percent respectively. These results by being positive, they indicate 

that smoking and alcohol consumption are influenced by social interactions such as 

neighborhood and peer pressures which endanger households into risks of being affected 

by NCDs as these variables have been used as proxies for social interactions. 

These findings have been consistent with studies of Suls and Green (2003), Larsen et al, 

(2010) as well the study of Caudill and Kong (2001) which finalizes that consumption of 

alcohol and cigarette smoking are social deeds of which people tend to imitate other 

peoples‟ patterns or regularity of consuming those product and later develop such 

behavior. Therefore, these effects of social interaction have harmful implications to the 

health of the household members. 

A percent increase in the mean consumption for vegetables and fruits in a region decreases 

the probability of developing NCDs in a household by 0.83 percent. These results confirm 

that when there is a positive social interaction it will have a positive persuasion to people 

and later lead to an increase in healthily behaviors such as the use of nutritious food and 

balanced diet.  
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On the other hand, this study has created an association between the demographic 

characteristics such as gender, years of schooling, age as well as area of residence
9
 and risk 

factors for NCDs. Therefore, households in urban areas are linked with 76.52 percent 

chances to develop NCDs. Largely, this is due to the fact that, lifestyles in urban areas is 

attached with risk factors such as insufficient physical activity and effects of higher 

incomes which perpetuate the increase of risk behaviors like excessive consumption of the 

processed or manufactured foods which are normally having a very large proportion of fat 

ingredients as well as increased risk behaviors of smoking and excessive alcohol drinking. 

This has been also proved by Tawa et al, (2011) that urban residence are described to have 

high degree of risk factors that boost the probability of an individual to develop NCD. 

Findings explored on Table 4.13 explain that grow old in Tanzania is associated with 15.11 

percent in the increase of probability of developing NCD. And these findings have been 

consistent with those of Kabir et al, (2003) as well as those of Dalstra et al, (2006) which 

showed that prevalence of NCD is associated with the increases of age. In Tanzania, being 

a male reduces chances of developing NCD by 33.38 percent of which this justifies that 

women are in greater risks of developing NCDs. These results are also consistent with 

Tawa et al, (2011) which justify that there is a positive correlation between NCD and 

female gender. Lima et al, (2013) and Taylor (2007) went further and showed that there is 

significant relationship between female and heart diseases. 

Furthermore, a result stipulated in the Table 4.13 demonstrates that there is a positive and 

significant relationship between NCDs and the distance to the nearest health facility 

whereby an increase in one kilometer distance between nearest health facility and 

households‟ resident increases risks of developing NCDs by 11.78 percent. On the other 

hand, poor access to health services and low health promotion increases odds for a 

household to suffer from NCD. Therefore, these results are consistent with studies of 

Onokerthoraye (1999) which showed that one of the most important determinants of health 

care utilization is the spatial dimensions and the accessibility is just a deliberate factor that 

contributes to the usage of the established healthcare facilities. Therefore, the more health 

                                                           
9
 Area of residence categorized as urban or rural  
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facilities are built of found to be far from people‟s residence it reduces number of people 

seeking or going for medical services.  

Furthermore, an increase in the years of schooling increases risks of developing NCDs by 

4.26 percent. These findings have been consistent with those of De Gergorio and Lee 

(2002) and US Bureau of Labour (2006) which found that increase in the level of 

education is linked with the increase in the likelihood of developing NCDs of which they 

highlighted that increase in education level accelerate to the increase in income, likelihood 

of living in urban areas and have positive correlation with the increase in risks and 

unhealthy behaviors such as higher alcohol and cigarette consumption.  

Nevertheless, these findings contradicts with those of Mwai (2014) which stipulated that 

an increase in a year of schooling is associated with the reduction in the chances of getting 

NCDs by 1.01 in Kenya. Minh et al, (2009) had similar findings in his study in Vietnam 

and showed that an increase in education level is associated with a decrease in risks of 

developing number of NCDs typologies. Therefore, increased awareness and ability to 

make use preventive and control measures against NCD is highly recommended through 

education which in this study has been measured by the years of schooling. 
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CHAPTER FIVE 

DISCUSSION OF FINDINGS 

5.1 Introduction  

This study has achieved exploring and describing effects of non communicable diseases on 

the catastrophic health expenditure, household welfare as well as the household 

impoverishment. The study stands as a basis for the health and healthcare information that 

can be used by the government or any national and international organization during the 

formulation of the healthcare policy or interventions in a Tanzania context as it has 

succeeded to provide important information on the non communicable diseases 

epidemiology as foretell the degree for the growth of NCDs in the country. 

From different studies we have seen that, NCDs deplete income of households as the result 

of costs related treatments and care for the affected household members of which this 

evidenced from most of the high income countries although there‟re few available 

information pertaining economics impacts of NCDs on household income from low 

income countries. Studies show that, for many years communicable diseases have been 

given a high priority in these low income countries (LICs) particularly in the healthcare 

policy formulation and budget as the result of its impacts and coverage. However, latterly 

due to the growing effects of NCDs in the LICs there have emerged demands for the 

researches specifically that explore impacts of these NCDs to the household income and 

expenditure. 

The continuous growths of effects linked to NCDs in the LICs are due to cigarette and 

tobacco smoking, poor nutrition as well as alcoholic consumption. During mid of 1990s to 

early 2000s, the world attitude towards NCDs changed from being perceived a disease of 

the rich to one of the worst killer disease which needed a highly attention in both LICs and 

HICs and this is justified by an increase attentiveness that NCDs have an effect to both 

poor and rich in the worldwide. 
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In order to develop better model to be used in the fight against the killer NCDs, Tanzania 

Ministry for Health together with her subordinate bodies need to have a broad, specific and 

a vivid detailed plan comprising a course of action.  Therefore, this study provides 

deliberately information on NCDs with respect to its impacts on the household income. It 

further provide necessary information relating to the share of NCDs to the catastrophic 

health expenditure as well as identifying if  expenditure on NCDs endanger or forces 

household into poverty. Non communicable diseases‟ risk factors in Tanzania have been 

here in discussed in order to offer number of justification that might be applied to build up 

and widening the alleviation strategies to overcome NCDs. 

The study have used the Tanzania National Panel Survey (NPS) of 2014/2015 in its 

comprehensively analysis. The peculiarity of this study is that; there is no any study made 

in Tanzania which explain the burden of NCDs to household impoverishment, on top of 

that this study have gone further and making it more innovative by controlling the 

heterogeneity and endogeneity in its estimations. The existence of complementarities 

between the variable of interest and unobserved variables results to the emerging of 

heterogeneity and endogeneity. 

In order to provide best possible estimation in controlling for both heterogeneity and 

endogeneity approaches such as two stage residual inclusion (2SRI), instrumental variable 

(IV) and the control function approach were used simultaneously. To measure effects of 

NCDs on the household income, four samples constituting of all data set, sub samples of 

healthy individuals and sick ones, sub samples of household who are healthy and NCDs 

victimized individuals and lastly the sub sample from household with individuals who are 

sick regardless of the type of a disease.  

5.2 Effects of NCDs on Household Income  

Findings from the study have explored that sickness lowers the household income by 5.58 

percent. Therefore, diseases increases economic burden on household by depleting its 

income and savings hence lowers the general household welfare. Instinctively, a household 

with sick members have high chances to face or fall under low income comparing to 

household with no any sick member.  



122 
 

Moreover, the presence of NCD in a household reduces income by 38.58 percent. On the 

other hand, the comparative analysis between NCD and CDs showed that, NCDs depletes 

53.31 percent of income relatively to household that were reported having communicable 

diseases. Therefore, non communicable disease deteriorates household income at a very 

big rate hence making the burden of diseases to be a punishment for these households 

particularly when a household is inflicted with NCDs. 

Findings have revealed that, although weak health diminishes the income of households 

relatively to good health; these effects are seen to be higher and more impactful when these 

poor health or weaknesses are due to NCDs comparing to when it would have been caused 

by other type of diseases. Therefore, based on these empirical evidences, any initiative that 

will be made to lower or decrease NCDs cases in households grant the increase of income 

as supplementary utility. 

5.3 Contribution of NCDs on Household Catastrophic Spending  

The study examined factors for catastrophic health spending with greater concentration on 

NCDs. Controlling for both heterogeneity and endogeneity during estimations shows that 

general sickness increases the likelihood for households to fall under the catastrophic 

spending by 67.81 percent. Therefore, both communicable diseases and NCDs have 

significant impact in the increase of catastrophic spending. A household that have been 

inflicted with NCD has 31.46 percent higher likelihood of being trapped into the 

catastrophic spending comparing to household that have been affected by communicable 

diseases. NCDS raise the probability of the development of catastrophic health spending 

by 53.68 percent. 

5.4 NCDs and Household Impoverishment in Tanzania 

Additionally, the NCDs inflicted households are vulnerable and have higher chances of 

falling into poverty. Household impoverishments‟ odds due to general sickness are 80.005 

percent. These odds are with 68.15 percent when diseases are NCDs. When households 

have member affected by NCD it experience 89.74 percent of being impoverished which is 

higher than being affected by communicable diseases. The cost for treatment, care and 

other related costs while attending the NCD patients have rigorous effects especially when 

these household have chronic affected patients.  
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Health expenditure is subjected to the household impoverishment factors when it is bigger 

and consistent for a longer period of time. CDs have small chances of enforcing household 

incurring catastrophic health spending or falling into abject poverty as the result of 

spending on healthcare services. 

Therefore, as long as illness does come as a matter of choice then policymakers as well as 

decision makers must make sure they plan and acts on better ways that can help to mitigate 

the heavily affected households. And this should go hand in hand with applying best 

possible measures by first acknowledging and addressing these risk factors that perpetuate 

to the enlargement of the odds of being sick. 

5.5 Risks factors associated with NCDs 

This study have achieved to assess risk factors for NCDs in Tanzania in order to provide a 

light and breakthroughs for the researchers, policymakers, households and other 

stakeholders when they are looking for the best interventions model in fighting against the 

increasing trend of NCDs and its effects at the household and national level. 

Therefore, assessments made in this study have verified that the small or poor intake of 

vegetables and fruits, excessive alcoholic intake and smoking are the leading risk factors 

causing NCDs. On top of that, non communicable diseases in Tanzania are linked to 

socioeconomic and range of demographic factors including age, urban residence, 

education, income and gender. The likelihood of developing NCDs has been seen to be 

bound by the social interactions. One percent increases in a mean of cigarette smoking and 

alcohol consumption in a region increases the probability for a household to develop NCD 

by 1.888 and 0.864 percent correspondingly.  Also, effects of peer pressure particularly on 

cigarette smoking and alcohol consumption have unpleasant outcome on a household. 

On the other hand, a percent increase in the mean consumption of vegetables and a fruit in 

a region reduce the odds for a household to incur NCDs by 0.835 percent. The peer 

pressure effects on the vegetables and fruits consumption have significant and positive 

effects in the increase usage of nutritious food for a household as well as a tool for 

prevention of diseases.  In this regard, social interactions are considered to be beneficial in 

the health‟s production function as well as a household welfare. Since 1930‟s, Adam Smith 
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made an acknowledgement on the necessity of social interactions although he failed to 

provide much details on it (Smith, 1937). 

Therefore, these risk factors require comprehensive and advanced strategies in order to 

mitigate these cumulative side effects. Technically solution for the rapid increasing of the 

NCDs can be achieved by addressing effectively these risk factors. 
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CHAPTER SIX 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

6.1 Summary 

In recent years NCDs have surpassed other diseases and become the leading causative of 

mortality and morbidity in Tanzania. Since the cost for treatment and care for these NCDs 

consume a lot of time especially when they become chronic they bring a heavy financial 

burden and which depletes both household welfare and income at once.  

6.2 Conclusion 

Although, diseases have been experienced to have negative impacts on the household 

welfare and income, NCDs have been found to have greater economic impacts comparing 

to all other diseases. Many household are forced to incur the catastrophic health 

expenditure due to the extended treatment costs and care for these NCDs victims. 

Therefore, treatment for these victims drains financial resources for these households and 

the impact is bigger to those household which have no social protection and hence making 

them vulnerable to poverty. The notion that NCDs is the disease of the rich and wealth and 

ageing persons is a fairy tale. Therefore, NCDs have an effect to both elderly and youths 

and occurs in both low and high income countries. 

Tanzania has got large number of risk factors for NCDs. Out of all these, the major ones 

are vegetables and fruits consumptions as well as alcohol and cigarette smoking. Also, 

NCDs have been showing a very high degree of correlation with age, gender, education, 

location of residence and income. 

Nonetheless, social interactions have been seen to have a significant role in a household 

and individual health production. Regrettably, they have been discussed in various 

literatures in a sociology manner while only few economists (Fisher, 1926 and Becker 

1974) have taken it into account and most of the modern economists have ignored the role 

of social interactions. Therefore, this study proves that social interactions are positive and 

significant in explaining NCDs hence this shows that they have to be given attention 

during economic analyses.  
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6.3 Policy Implications  

This study has deliberately discussed and showed that health spending on NCDs have 

economic losses and enforces households into poverty in Tanzania significantly. 

Development partners, other health stakeholders and the government have a big role to 

play in ensuring they unite and increase their efforts fighting against the widespread 

presence of NCDs as it have been highlighted as one of the objectives of the Tanzania 

Development Vision 2025 as well as the Sustainable Development Goals (SDGs) 2030. 

In order to reduce effects of these diseases on household income, then these stakeholder 

together with the government have to develop a detailed financing plan for with its basis 

on the provision of health insurance as well as maximizing the negative effects of out of 

pocket expenditure by the resource pooling in order to attain the goal for the social 

protection. On the other hand, the health insurance coverage in Tanzania is still limed 

despite of the existence of many health insurance schemes to reduce negative and vigorous 

effects of these diseases. If there will be no any sensible government support in this then 

whole burden of the NCD will fall onto households and individuals and later destruct their 

livelihood. 

Ministry of Health with the inclusion of other local and international stakeholders are 

obliged to establish formal apparatus or machinery that will be responsible for promoting 

the precautionary care for the NCDs in a country. Normally the preventive health is cost 

effective comparing to the cost for cure therefore the prevention strategies that aim in 

addressing NCDs and their risk factors is the best approach in dealing with these diseases 

instead of waiting for the multiplied treatment cost with which the medication for these 

NCDs are too expensive and prolonged hence become a severe burden. Number of 

preventive measure that can be undertaken and increase the public awareness include the 

persuasion on the regular medical checkup especially for the NCDs, encouraging or 

increasing incentives for people to participate in the physical activities by relaxing 

government taxes on gym and other sports facilities. 

There is closer linkage between NCDs with smoking and alcohol intake; this brings the 

idea for having effective regulations in the usage of these commodities that should be 

placed in policies responsible for the public health and safety. For example, in the Tobacco 
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Product Act (2003) the government decide to ban number of activities such as smoking in 

a public places on the side of alcoholic beverages regulations were put by the government 

with the aim of controlling time for opening hours for various alcohol selling points 

although this is not enough more consideration must be taken into account including 

regulating the local beer production and intake in rural areas because youths have been 

seen to be the most of the affected group of which it is the largest working group in the 

economy and later its effects include lowering productivity from the household level to the 

national level. When there will be effective policies then drunkard and smokers addictions 

will be lowered and led to the slowing down of the rate of NCDs occurrence. 

On the other hand, one of the key policy tools for controlling NCDs is education. 

Therefore, as education level increase among household members it decreases chances for 

emergence of NCDs due to the increase of awareness particularly on the causes and effects 

of these diseases. Increasing number of interventions which help to address these risk 

factors from the lower level to the national level have got positive effects to the health 

status of every household members. There‟s unavoidable for the government in 

collaboration with other stakeholders to organize campaigns which will emphasize on the 

role of lifestyle changing and persuading people increase usage of vegetables and fruits in 

their meals and encouraging using of nutritious foods. These campaigns will result in the 

reduction or managing these risk factors for the occurrence of the NCDs at the household 

and community level before these diseases become a tragedy for the country. 

Mwai (2014) argues that people are influenced with the “chameleon effect” by imitating 

deeds they have been observing from other people which is described as “Monkey see, 

monkey do”. Therefore, these campaign will help in behavioral turn back especially for 

peers as well as neighbors against risk factors for the NCDs within a specific community 

context.  

Based on the Ministry of Health there have never been a serious campaign on the NCDs 

that were made all over the country and there have never been budgets on special program 

to address these diseases which have been become leading killer diseases not only in 

Tanzania but also in majority of the developing and developed countries. Therefore, policy 

makers and health advocates should raise their voices in order for the government and 
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other stakeholder to act immediately before these NCDs have not impacted every 

household in a country. 

6.4 Recommendations 

Moreover, the study proposes the introduction of AFYA INSTALLMENT SCHEMES 

which will help in reducing the catastrophic spending and hence minimizing the rate of 

poverty growth due to healthcare spending. The study emphasize that high costs for 

diagnosis, medication and treatment of NCDs have been a burden to many people in 

Tanzania and developing countries at large of which this can be an hypothesis for the 

increasing deaths toll due to NCDs as majority fail to afford these costs and seek other 

local treatments or even back home and waiting for nature to decide on their health and 

life. Therefore, since the demand for healthcare is derived demand; then all people can 

access healthcare services when prices for healthcare are not creating any financial burden 

to the patients and households in general.  

The AFYA INSTALLMENT SCHEME allow severe or chronic NCDs affected victims to 

get medical treatment or medication at the same costs but being allowed to pay in 

installment for a certain period of time of which this will reduce both number of deaths due 

to NCDs and  lowering the impoverishment rate as the result of catastrophic spending.  

Therefore, policy makers, the government through Ministry of Health and other 

stakeholders both locally and international have to understand that major aim of fighting 

against diseases in a country is to increase productivity which has been found to be 

significant and positively related to health. As the country is now moving in the middle 

income and industrialization dream as par the TDV 2025 major initiatives should be made 

to ensure the increased urbanization, industrialization and income are not going to be the 

cemetery sites for the  citizens as NCDs is commonly in those environments. Hence, 

mitigation measures should be taken and not later. 

Moreover, the government through the Ministry of Health should adopt the Household 

Health Utilization Survey which entails many information comparing to the Household 

Demographic Survey and the National Panel survey of which have been found to lack 

some important questions which would have resulted in obtaining good econometrics 

studies. 
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6.5 Limitation of the Study 

Issues related to the preventive and curative measures for the non communicable diseases 

are considered to be challenges from the individual level, household level, country as well 

as regional level and now it has emerged to be one of the deadliest world challenges. 

Additionally, the biggest challenge encountered is the lack of necessary information from 

the available national sources which made it hard to apply different techniques in 

achieving or getting various answers pertaining non communicable diseases.   

The used National Panel Survey Data 2014/15 have been found to miss some important 

data particularly on NCDs and other important aspects of households‟ welfare and 

healthcare utilization from the household level. 

6.6 Areas for Further Research 

Therefore, additional studies should be conducted by the use of the examination results of 

the victims in order to knock down consequences of exactly non communicable diseases 

within individuals and in a household. 

Further research studies concerning NCDs in Tanzania should reflect on the public policy, 

community actions and health system interventions to lower the increasing effects and 

prevalence of NCDs.  

There is a clear evident on the impacts of social interactions to the health status of the 

individuals as well as household members although this study has not split them into 

detailed forms. Therefore, further studies are needed in order to separate the effects of 

social learning, neighborhood and peer pressure from the social interactions that have been 

provided in the health production functions. 
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APPENDICES 

 

Appendix A:  MARGINAL EFFECTS FOR DETERMINANTS OF HOUSEHOLD  

   IMPOVERISHMENT AS THE RESULT OF SICKNESS 

 

Figure A1: Marginal Effects after Probit 
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. 

(*) dy/dx is for discrete change of dummy variable from 0 to 1

                                                                              

  Gender*    -.035289      .07541   -0.47   0.640  -.183098   .11252   .516129

MaritalS*    .0951562      .07225    1.32   0.188   -.04645  .236763   .623656

Sickness*    .2484684      .05935    4.19   0.000   .132139  .364798   .566308

HInsuran*   -.1606064      .05733   -2.80   0.005  -.272978 -.048235   .354839

YearsSch    -.0283215      .00741   -3.82   0.000  -.042853 -.013789   7.89247

   HSize     .0034154      .00881    0.39   0.698  -.013849   .02068   4.32975

Resdence*   -.0034648      .06611   -0.05   0.958  -.133042  .126112   .451613

                                                                              

variable        dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

                                                                              

         =  .28891676

      y  = Pr(CataSpen) (predict)

Marginal effects after probit

. mfx

                                                                              

       _cons    -.3208786   .2642603    -1.21   0.225    -.8388193    .1970621

      Gender      -.10321   .2203081    -0.47   0.639     -.535006    .3285859

    MaritalS     .2847889   .2214866     1.29   0.199    -.1493168    .7188946

    Sickness     .7602282   .1952937     3.89   0.000     .3774597    1.142997

    HInsuran    -.4934063   .1872087    -2.64   0.008    -.8603287    -.126484

    YearsSch    -.0828834   .0217882    -3.80   0.000    -.1255873   -.0401794

       HSize     .0099953   .0257762     0.39   0.698     -.040525    .0605157

    Resdence    -.0101426   .1935919    -0.05   0.958    -.3895758    .3692906

                                                                              

    CataSpen        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

Log likelihood = -146.11177                       Pseudo R2       =     0.1671

                                                  Prob > chi2     =     0.0000

                                                  LR chi2(7)      =      58.65

Probit regression                                 Number of obs   =        279

Iteration 4:   log likelihood = -146.11177  

Iteration 3:   log likelihood = -146.11177  

Iteration 2:   log likelihood = -146.11187  

Iteration 1:   log likelihood = -146.31097  

Iteration 0:   log likelihood = -175.43503  

. probit CataSpen Resdence HSize YearsSch HInsuran Sickness MaritalS Gender

 

Figure A2: Two Stage Residual Inclusion (2SRI) 
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. 

                                                                                                   

                            _cons    -.0723485   .2881527    -0.25   0.802    -.6371174    .4924204

                         SickResd    -.0705775   .0323698    -2.18   0.029    -.1340211   -.0071338

                            Male     -.1425343   .2215901    -0.64   0.520    -.5768428    .2917743

                           Gender  

                                   

                         Married      .2592928   .2230307     1.16   0.245    -.1778393     .696425

                         MaritalS  

                                   

         Presence of any disease      .8000509   .1981431     4.04   0.000     .4116976    1.188404

                         Sickness  

                                   

Presence of any Health insurance      -.486529   .1886471    -2.58   0.010    -.8562704   -.1167875

                         HInsuran  

                                   

                         YearsSch    -.0830998   .0218322    -3.81   0.000      -.12589   -.0403096

                            HSize     .0012776   .0261307     0.05   0.961    -.0499377    .0524929

                           Urban     -.0662953   .1963409    -0.34   0.736    -.4511164    .3185258

                         Resdence  

                                                                                                   

                         CataSpen        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                                   

Log likelihood = -143.65625                       Pseudo R2       =     0.1811

                                                  Prob > chi2     =     0.0000

                                                  LR chi2(8)      =      63.56

Probit regression                                 Number of obs   =        279

Iteration 4:   log likelihood = -143.65625  

Iteration 3:   log likelihood = -143.65625  

Iteration 2:   log likelihood = -143.65657  

Iteration 1:   log likelihood = -143.95758  

Iteration 0:   log likelihood = -175.43503  

. probit CataSpen i.Resdence HSize YearsSch i.HInsuran i.Sickness i.MaritalS i.Gender SickResd
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Figure A3: Control Function Approach 

. 

                                                                                                   

                            _cons    -.0617587   .2948559    -0.21   0.834    -.6396655    .5161482

                                   

         Presence of any disease      .0102372   .0616315     0.17   0.868    -.1105584    .1310327

              Sickness#c.SickResd  

                                   

                         SickResd    -.0762979   .0473319    -1.61   0.107    -.1690667    .0164709

                            Male     -.1409373   .2218844    -0.64   0.525    -.5758227    .2939482

                           Gender  

                                   

                         Married      .2590898   .2230803     1.16   0.245    -.1781395    .6963191

                         MaritalS  

                                   

         Presence of any disease       .777675   .2395266     3.25   0.001     .3082114    1.247139

                         Sickness  

                                   

Presence of any Health insurance       -.48641   .1886902    -2.58   0.010     -.856236    -.116584

                         HInsuran  

                                   

                         YearsSch    -.0831671    .021826    -3.81   0.000    -.1259453   -.0403889

                            HSize     .0011609   .0261223     0.04   0.965    -.0500378    .0523596

                           Urban     -.0677015   .1966065    -0.34   0.731    -.4530433    .3176402

                         Resdence  

                                                                                                   

                         CataSpen        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                                   

Log likelihood = -143.64245                       Pseudo R2       =     0.1812

                                                  Prob > chi2     =     0.0000

                                                  LR chi2(9)      =      63.59

Probit regression                                 Number of obs   =        279

Iteration 4:   log likelihood = -143.64245  

Iteration 3:   log likelihood = -143.64245  

Iteration 2:   log likelihood = -143.64312  

Iteration 1:   log likelihood = -143.97381  

Iteration 0:   log likelihood = -175.43503  

. probit CataSpen i.Resdence HSize YearsSch i.HInsuran i.Sickness i.MaritalS i.Gender SickResd Sickness#c.SickResd
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Appendix  K: FACTORS FOR THE PREVALENCE OF NCD IN TANZANIA 

(WITH INCOME AS EXPLANATORY VARIABLES) 

Figure B1: Probit  

                                                                              

       _cons     .0531991   .5441566     0.10   0.922    -1.013328    1.119726

     Hincome    -3.61e-09   1.71e-08    -0.21   0.833    -3.71e-08    2.99e-08

    DHFacilt     .0437831   .0258487     1.69   0.090    -.0068793    .0944456

    MeanCiga     .0106412     .00299     3.56   0.000      .004781    .0165015

    MeanFrVe    -.0061601    .002084    -2.96   0.003    -.0102447   -.0020754

     MeanAlc     .0084323   .0025545     3.30   0.001     .0034255    .0134391

    FruitVeg    -.4548712   .3040825    -1.50   0.135    -1.050862    .1411196

    Cigarret     1.023103   .3309183     3.09   0.002      .374515    1.671691

    AlcoholC     .3405235   .3648178     0.93   0.351    -.3745063    1.055553

    Resdence    -.1915767   .3543635    -0.54   0.589    -.8861164     .502963

      Gender    -.4743945   .3286466    -1.44   0.149     -1.11853     .169741

         Age    -.0275957   .0140153    -1.97   0.049    -.0550652   -.0001263

                                                                              

         NCD        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

Log likelihood = -51.804234                       Pseudo R2       =     0.7299

                                                  Prob > chi2     =     0.0000

                                                  LR chi2(11)     =     279.96

Probit regression                                 Number of obs   =        277

Iteration 5:   log likelihood = -51.804234  

Iteration 4:   log likelihood = -51.804234  

Iteration 3:   log likelihood = -51.804336  

Iteration 2:   log likelihood = -51.866596  

Iteration 1:   log likelihood = -55.152563  

Iteration 0:   log likelihood =  -191.7833  

. . probit NCD Age Gender Resdence AlcoholC Cigarret FruitVeg MeanAlc MeanFrVe MeanCiga DHFacilt  Hincome
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Figure B2: Marginal Effects after Probit 

(*) dy/dx is for discrete change of dummy variable from 0 to 1

                                                                              

 Hincome    -1.43e-09      .00000   -0.21   0.833  -1.5e-08  1.2e-08   4.3e+06

DHFacilt     .0173746      .01023    1.70   0.089  -.002678  .037427   7.14982

MeanCiga     .0042228      .00117    3.61   0.000   .001929  .006516   59.8231

MeanFrVe    -.0024445      .00083   -2.95   0.003   -.00407 -.000819   63.8592

 MeanAlc     .0033462      .00101    3.31   0.001   .001367  .005325    63.657

FruitVeg*   -.1790532      .11773   -1.52   0.128  -.409806    .0517   .490975

Cigarret*    .3889333      .11573    3.36   0.001   .162111  .615756   .494585

AlcoholC*    .1347657      .14334    0.94   0.347  -.146184  .415716   .566787

Resdence*   -.0759787      .14026   -0.54   0.588  -.350887  .198929   .451264

  Gender*   -.1863731      .12646   -1.47   0.141   -.43423  .061483   .516245

     Age    -.0109509      .00554   -1.98   0.048  -.021816 -.000086   42.4729

                                                                              

variable        dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

                                                                              

         =  .54099806

      y  = Pr(NCD) (predict)

Marginal effects after probit

. mfx
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Figure B3: Two Stage Residual Inclusion 

Note: 14 failures and 18 successes completely determined.

                                                                                                          

                                   _cons     .7694131   .7851922     0.98   0.327    -.7695354    2.308362

                                FrutResd     .6729802    .226306     2.97   0.003     .2294285    1.116532

                                 CigResd    -.6461399   .2356957    -2.74   0.006    -1.108095   -.1841848

                                AlcoResd    -.0586882    .221307    -0.27   0.791    -.4924419    .3750655

                                DHFacilt     .0660922   .0330456     2.00   0.045     .0013239    .1308604

                                MeanCiga     .0091094    .003535     2.58   0.010      .002181    .0160379

                                MeanFrVe    -.0045626   .0025401    -1.80   0.072    -.0095411    .0004158

                                 MeanAlc     .0087666   .0029305     2.99   0.003     .0030229    .0145102

Consumed fruits and vegetables regulary     -.4239161   .3780444    -1.12   0.262     -1.16487    .3170374

                                FruitVeg  

                                          

             Smoked cigarrete regularly      .7470948   .4392222     1.70   0.089     -.113765    1.607955

                                Cigarret  

                                          

              Consumed alcohol regulary      .2509562     .44862     0.56   0.576    -.6283228    1.130235

                                AlcoholC  

                                          

                                  Urban      .1768258   .4636172     0.38   0.703    -.7318473    1.085499

                                Resdence  

                                          

                                   Male     -1.014199   .4435246    -2.29   0.022    -1.883492   -.1449072

                                  Gender  

                                          

                                     Age    -.0427665   .0194117    -2.20   0.028    -.0808127   -.0047204

                                                                                                          

                                     NCD        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                                          

Log likelihood = -35.845252                       Pseudo R2       =     0.8131

                                                  Prob > chi2     =     0.0000

                                                  LR chi2(13)     =     311.88

Probit regression                                 Number of obs   =        277

Iteration 6:   log likelihood = -35.845252  

Iteration 5:   log likelihood = -35.845252  

Iteration 4:   log likelihood =   -35.8454  

Iteration 3:   log likelihood = -35.921438  

Iteration 2:   log likelihood = -37.365167  

Iteration 1:   log likelihood = -44.931168  

Iteration 0:   log likelihood =  -191.7833  

> igResd FrutResd

. probit NCD Age i.Gender i.Resdence i.AlcoholC i.Cigarret i.FruitVeg MeanAlc MeanFrVe MeanCiga DHFacilt AlcoResd C
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Figure B4: Control Function Approach 

Note: 22 failures and 24 successes completely determined.

                                                                                                          

                                   _cons     .6277605   .8101844     0.77   0.438    -.9601717    2.215693

                                          

Consumed fruits and vegetables regulary     -.0688868   .3208775    -0.21   0.830    -.6977951    .5600215

                     FruitVeg#c.FrutResd  

                                          

             Smoked cigarrete regularly     -.3938973   .3897292    -1.01   0.312    -1.157753     .369958

                     Cigarret#c.AlcoResd  

                                          

              Consumed alcohol regulary      .4236024   .4108641     1.03   0.303    -.3816765    1.228881

                     AlcoholC#c.AlcoResd  

                                          

                                FrutResd     .7656286   .2974544     2.57   0.010     .1826288    1.348628

                                 CigResd    -.7262287   .2624858    -2.77   0.006    -1.240691    -.211766

                                AlcoResd    -.2579406   .3832708    -0.67   0.501    -1.009138    .4932564

                                DHFacilt     .0762187    .035104     2.17   0.030     .0074161    .1450214

                                MeanCiga     .0112075    .004095     2.74   0.006     .0031814    .0192336

                                MeanFrVe    -.0046911   .0026287    -1.78   0.074    -.0098433    .0004612

                                 MeanAlc     .0092654   .0029972     3.09   0.002     .0033909    .0151399

Consumed fruits and vegetables regulary     -.4593777   .3915943    -1.17   0.241    -1.226888    .3081329

                                FruitVeg  

                                          

             Smoked cigarrete regularly       .497785   .5082005     0.98   0.327    -.4982697     1.49384

                                Cigarret  

                                          

              Consumed alcohol regulary       .491146   .4994722     0.98   0.325    -.4878015    1.470093

                                AlcoholC  

                                          

                                  Urban      .2592661   .4814369     0.54   0.590     -.684333    1.202865

                                Resdence  

                                          

                                   Male     -1.123508   .4612529    -2.44   0.015    -2.027547   -.2194689

                                  Gender  

                                          

                                     Age    -.0454186     .02079    -2.18   0.029    -.0861663   -.0046709

                                                                                                          

                                     NCD        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                                          

Log likelihood = -34.734155                       Pseudo R2       =     0.8189

                                                  Prob > chi2     =     0.0000

                                                  LR chi2(16)     =     314.10

Probit regression                                 Number of obs   =        277

Iteration 6:   log likelihood = -34.734155  

Iteration 5:   log likelihood = -34.734155  

Iteration 4:   log likelihood = -34.735014  

Iteration 3:   log likelihood = -34.870642  

Iteration 2:   log likelihood = -36.669421  

Iteration 1:   log likelihood = -44.743432  

Iteration 0:   log likelihood =  -191.7833  

> igResd FrutResd AlcoholC#c.AlcoResd Cigarret#c.AlcoResd FruitVeg#c.FrutResd

. probit NCD Age i.Gender i.Resdence i.AlcoholC i.Cigarret i.FruitVeg MeanAlc MeanFrVe MeanCiga DHFacilt AlcoResd C
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