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 Abstract 

The burden of non-communicable diseases (NCDs) is on a disproportionate rise in low-and middle-

income countries (LMICs). Equity in the utilisation of screening and treatment services for NCDs is 

important in reducing associated disease burden. For instance, the 2030 Sustainable Development 

Goal 3.4 that aims to reduce by one-third premature NCDs mortality, has adopted prevention and 

treatment as critical interventions for achieving this target. However, little is known about equity 

in the use of screening and treatment services for major NCDs like diabetes and hypertension in 

Kenya. This dissertation assesses horizontal equity (i.e. equal treatment for equal need) in the 

screening and treatment for diabetes and hypertension. Further, it examines factors contributing 

to inequality.  

Data from the 2015 STEPwise cross-sectional survey on NCDs risk factors were used in the analysis. 

Concentration curves, concentration indices and horizontal inequity index were used to assess 

socioeconomic inequality and inequity in the screening and treatment for diabetes and 

hypertension. The Wagstaff decomposition approach was used to examine factors contributing to 

socioeconomic inequality in screening and treatment. For a granular presentation of inequity and 

inequality findings, analyses were conducted across the wealth and regional divides in Kenya.  

Overall, the rich benefited disproportionately more in the utilisation of screening and treatment 

services, given their population share of need. Of note, inequalities in the use of screening and 

treatment interventions for diabetes and hypertension were observed in the geographic regions. 

In general, non-need factors such as educational attainment, area of residence, exposure to media, 

employment, and wealth status were the largest contributors to inequality in both screening and 

treatment. By contrast, need factors like sex also significantly contributed to inequality in diabetes 

and hypertension screening. After controlling for need, a statistically significant pro-rich inequity 

in the use of diabetes and hypertension screening was observed. Both the use of diabetes and 

hypertension treatment were pro-rich though a statistically significant result was only seen for the 

former.  

For equity in the screening and treatment for diabetes and hypertension in Kenya, demand 

enhancing mechanisms such as health education through the mass media and free NCD screening 

in the public sector should be implemented. Also, given the interplay of factors beyond the health 

sector that affect utilisation of healthcare services, there is a need for multi-sectoral approaches 

at various levels to address drivers of social inequality with a critical focus in rural and marginalised 

areas. 
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1.1 Introduction 

Globally, non-communicable diseases (NCDs) account for 71% of all deaths, killing 41 million people 

annually (1). More than three-quarters (32 million) of these deaths occur in low-and middle-income 

countries (LMICs) (1). The four major types of NCDs include cardiovascular diseases (CVDs) that 

account for most NCD deaths (19 million), followed by all forms of cancer (9 million), chronic 

respiratory disease (3.9 million) and diabetes (1.6 million) (1). In spite of the premature NCD-related 

deaths (i.e. occur below 70 years) that lead to more than 100,000 lives being lost daily (2), there 

are proven population-wide and individual-level cost-effective policies and interventions that if 

implemented, can significantly reduce the rising burden of NCDs (3). 

Given the unprecedented rise in the burden of NCDs, the 2014 World Health Organisation (WHO) 

global status report labelled NCDs as “one of the major health and development challenges of the 

21st century” and that “no government can afford to ignore the rising burden of NCDs” (World 

Health Organization, 2014 p.11). Indeed, this position is supported by abundant empirical evidence 

from studies conducted in both high-income countries (HICs) and LMICs over the years (4-11). 

Diabetes and hypertension tend to occur concurrently. They both represent significant risk factors 

for CVDs (3, 12). The global age-standardised diabetes and hypertension prevalence was estimated 

at 9.3% in 2019 and 22% in 2014, respectively (3, 13). However, an increasing body of evidence has 

shown that the levels of prevention, screening, treatment, and control are comparatively low, 

especially in LMICs (14-17). For instance, in sub-Saharan Africa (SSA) alone, it is estimated that more 

than half (59.7%) of people with diabetes remain undiagnosed (13). Similarly, a systematic review 

of 33 studies on the burden of undiagnosed hypertension in SSA has indicated that almost three-

quarters (73%) of hypertensive individuals are unaware of their hypertensive status. Further, only 

18% of hypertensive patients receive treatment, with approximately 7% having their blood pressure 

controlled (18).  

At the individual level, there is compelling evidence to suggest that relative to population-wide 

screening, early or targeted screening among people at risk and initiation of treatment are cost-

effective strategies for reducing the burden associated with diabetes and hypertension (19-23). 

However, given the epidemiologic and demographic transition that has resulted in the “double 

burden” of communicable and non-communicable diseases, weak health systems in most LMICs, 

among other reasons, little progress has been made in implementing interventions targeted at 

NCDs at both national and global levels (24). Given the context of a shift in priority by the global 

health community for all countries to pursue universal health coverage (UHC) (i.e. use of health 

services according to need, financial risk protection and quality health services), the 
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unprecedented rise in the burden of NCDs has been identified as a significant threat to attaining 

UHC by 2030, especially in most resource-constrained settings (3, 25, 26). Additionally, the 

existence of the inverse care law (a worrisome situation where those with the greatest need for 

healthcare utilise the least amount of health services) (27) for NCDs has been corroborated by 

evidence from studies conducted in England (28, 29), Brazil (30), China (31), and South Africa (32).  

In Kenya, NCDs account for more than 50% of hospital admissions and over 55% of hospital deaths 

(33). A nationally representative study in Kenya found an age-standardised prevalence of 

hypertension and diabetes to be 24.5% and 2.4%, respectively (34, 35). Besides, the level of 

awareness of diabetes and hypertension status among screened patients was arguably low (i.e. 

43.7% and 15.6%, respectively) in both studies (ibid). More importantly, significant health, social, 

and economic consequences have been associated with NCDs in Kenya. For instance, a cost-of-

illness study found that annual treatment costs for stage III breast and cervical cancer are 

substantially high in the private sector (US$ 7,500) compared to the public sector (US$ 1,500) (36). 

Also, hypertension and diabetes treatment costs lead to catastrophic healthcare payments in 

Kenya, primarily due to medicine and transport-related costs (37, 38). Besides, other studies done 

in Kenya have shown that incurring catastrophic health spending is two times as likely in 

households with a member who has a chronic illness (e.g. diabetes and hypertension) relative to 

households with no chronic illness (39, 40). Also, a recent study utilising the most recent nationally-

representative household health expenditure and utilisation survey has indicated that chronic 

conditions are disproportionately concentrated among higher socioeconomic groups in Kenya 

(41). 

While these previous studies suggest significant gaps in financial risk protection for NCDs in Kenya, 

little is known about the extent of inequities for NCDs interventions such as screening and 

treatment—based on need—at the population-level. Among other things, equity in service 

coverage is a crucial aspect of UHC (42). Kenya has made a political commitment to implement 

health financing reforms to attain UHC by 2022. Whereas previous studies (43-45) have assessed 

the progress towards UHC in Kenya using service coverage and financial risk protection indicators, 

there are still gaps in knowledge as these studies did not include NCD-related indicators in their 

assessment as recommended in the WHO/World Bank framework for tracking UHC progress at 

country and global levels (46). Given the rising NCDs burden in Kenya, evidence on inequities in the 

screening and treatment of diabetes and hypertension interventions are critical inputs to guide 

policymakers in designing and implementing mechanisms to ensure equitable NCDs service 

coverage in line with the UHC goals.  
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1.2 Problem statement and justification for the study 

While all countries experience the economic, social and human consequences of NCDs, the poor 

and vulnerable populations are the most devastated (3). Equitable access to personal interventions 

such as screening and treatment, especially at the primary care level is needed to tackle NCDs like 

diabetes and hypertension that remain asymptomatic until the onset of organ damage (47, 48). 

Compared to HICs where 20% of those with hypertension remain unaware, about 25% are not on 

treatment, and only 50% have their blood pressure controlled (49); in LMICs, 56% of patients are 

unaware of being hypertensive, only 37% are on treatment and more than three quarters do not 

have their blood pressure controlled (50, 51). Further, these screening and treatment gaps are 

predominant among the poor (3).  

A critical health sector policy goal that is characteristic of health agendas globally is the equitable 

use of healthcare services according to people’s needs and not according to their ability to pay 

(52). Whereas there is abundant empirical evidence that suggests that healthcare delivery in SSA 

is highly inequitable (41, 44, 52-59), the extent to which the unprecedented rise in NCDs has 

exacerbated the existing inequities in most African health systems is yet to be comprehensively 

documented (52). Nevertheless, there are reasons to believe that inequities/inequalities in health 

or health outcomes may have been exacerbated by the rise in NCDs burden in many African 

countries (15, 32, 60, 61).  

Equitable provision of needed healthcare is at the core of UHC. Accordingly, over the years, equity 

has been established as a crucial healthcare goal (62). Despite being frequently used as synonyms, 

equity and equality are not similar concepts. The former is rather normative (i.e. based on social 

justice) whereas the latter is not necessarily so (see literature review section for a detailed 

discussion) (63). For ease of operationalisation and measurement, Braveman and Gruskin (2003 

p.254) have defined equity in health as “the absence of systematic disparities in health (or in the 

major social determinants of health) between groups with different levels of underlying social 

advantages/disadvantages ─ that is, wealth, power, or prestige.” In the literature, equity is 

assessed in terms of how healthcare is financed, the allocation of healthcare resources, access or 

utilisation of health services and quality of health services (63).  

In a bid to improve financial risk protection and subsequently, equity in access to needed health 

services, especially by the poor and vulnerable groups, the government of Kenya has implemented 

a good deal of health policy reforms since the attainment of independence. Although not explicitly 

targeted at NCDs, these reforms include: 1) user fee removal at public primary healthcare facilities 

that has been implemented since 2013 (64), 2) free provision of maternal health services which was 
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adopted following the election of a new government into office in 2013 (65), and 3) health 

insurance subsidy programme for the poor that has been implemented since 2014 (66). Despite 

these policy reforms, it is apparent that the Kenyan health system is still inequitable in several 

fronts: in service coverage, i.e. maternal and child health services (44) and selected prevention and 

treatment services (41, 45); in providing health insurance coverage (67, 68); and in the financing of 

the health system (45, 69), among others, for example. On the contrary, the Kenyan constitution 

stipulates that access to the highest standard of health is a right to all citizens of Kenya, thus 

highlighting the importance of equity in access to health services (70). 

From the preceding, it is evident that little research attention has focused on inequities in NCDs in 

the Kenyan context, especially inequities in the screening and treatment for diabetes and 

hypertension. Therefore, this study attempts to address this gap in research and knowledge by 

examining the level of (in)equity in the screening and treatment of diabetes and hypertension in 

Kenya. Further, this study will contribute to policy dialogue and inform initiatives that would steer 

progress in attaining the Sustainable Development Goals (SDGs) (goal 3.4─focused on reducing 

premature mortality due to NCDs through prevention and treatment; and goal 3.8─achieve 

universal health coverage, of which health equity is among the goals) (71). Specifically, by using the 

most recent nationally-representative data on risk factors for NCDs, the study will provide 

policymakers with information to take stock of the level of (in)equity in the screening and 

treatment for diabetes and hypertension in the Kenyan population and provide a benchmark for 

future assessment. Also, using decomposition analysis, the study will explore socioeconomic 

factors associated with inequality in the screening and treatment of diabetes and hypertension in 

Kenya. Identifying these factors will provide policy levers that decision-makers can target in 

improving equality in screening and treatment for diabetes and hypertension in Kenya. Specifically, 

this is based on the recognition that there is a paucity of context-specific evidence on the 

socioeconomic factors associated with inequalities in screening and treatment for both conditions 

(52).  

1.3 Aim and objectives 

1.3.1 Aim 

The study aims to assess inequities in the screening and treatment of diabetes and hypertension 

in Kenya.  

1.3.2 Objectives 

1. To assess inequities in the screening for diabetes and hypertension in Kenya. 
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2. To assess inequities in the treatment of diabetes and hypertension in Kenya. 

3. To decompose socioeconomic inequalities in the screening and treatment of diabetes and 

hypertension in Kenya. 

1.4 Literature review 

1.5 Theoretical review 

In this section, an overview of the concept of health equity, differences between equity and 

equality in the utilisation of healthcare services, and theories of equity as used in health economics 

are explored. Further, the conceptualisation of the need for healthcare is undertaken.  

1.6 What is health equity, and how does it differ from equality? 

Whereas the discourse on equity in the health sector has attracted considerable debate in the 

literature over the years, justice or fairness in the distribution of healthcare resources, irrespective 

of socioeconomic status or geographical location seems to be the point of consensus (72). Since 

fairness is a value-judgment construct, that is, what is considered as equitable by one individual 

may not necessarily be the case for another (73). Evans et al. (2001 p.26) argue that “health equity 

is best thought of not as a social goal in and of itself, but inherently embedded in a more general 

pursuit of social justice” and defines inequities as inequalities that are deemed unfair given that 

they are avoidable. He goes further and defines inequalities in health as differences in health 

between groups irrespective of their fairness. Stated differently, equity in healthcare can be 

defined as equal access for those with equal needs whereas equality in health can be defined as a 

situation where individuals in the population have the same health status (74). Mooney (72) has 

suggested seven potential definitions of equity as follows: 

• Equal access for equal need – while access is a multidimensional concept, this definition of 

equity is based on the notion that healthcare should be distributed to individuals based on 

their need. Nevertheless, Culyer and Wagstaff (75), have criticised this definition as what 

constitutes “need” is not explicitly clear.  

• Equal expenditure per capita ─ as is typical in most countries' budget allocation formula, 

this definition aims to attain equitable distribution of resources based on the number of 

people in a given geographical area. Failing to consider the differences in need while 

allocating resources has been the point of criticism for this definition (75). 

• Equal quality of healthcare ─ to offer high-quality health services to everyone in need, 

health providers should have the same level of commitment when providing health 

services irrespective of the severity of illness. 
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• Distribution according to ability to pay ─ an individual’s ability and willingness to pay for 

healthcare services is the key determining factor under this definition. As would be 

anticipated, this definition has been criticised based on its pro-rich bias that causes the 

health needs of the poor to be side-lined hence raising equity concerns (76).  

• Equality of health ─ when there is equality of health status, then equity in healthcare is 

attained under this definition. Given the multiplicity in the determinants of health status 

such as genetic factors or personal habits such as unhealthy diets, for example, this 

definition has been considered unrealistic (74). 

• Equal marginal met need ─ based on the cost-benefit approach, this definition aims to 

improve geographical allocation. 

• Equal inputs for equal need ─ in this definition, variations in need (i.e. beyond population 

size) for healthcare services are considered. 

 

1.7 Theories of equity 

In as much as equity can be defined in more than one way, the bottom line is that equity is an 

ethical principle underpinned by justice or fairness (77). Nevertheless, there is no immediately 

agreed basis for judging what is deemed fair or just. The debates notwithstanding, there are 

philosophical approaches, albeit which tend to conflict, that can guide in unpacking equity in health 

(75, 78). Utilitarianism, egalitarianism, libertarianism, and Rawls’ maximin theory of justice, among 

others, are some of the fundamental philosophical theories that are described in this section.  

1.7.1 Utilitarianism 

As a moral philosophical theory of justice (79), the goals of utilitarianism can be summed up as 

“serving the greatest good for the greatest number” (Pereira, 1995 p.43). More specifically, 

originating from the pioneering work of Jeremy Bentham and John Stuart Mill in the eighteenth 

and nineteenth centuries, utilitarianism generally requires a combination of four principles (80-82): 

1) utility, that is happiness, benefit, or level of satisfaction that an individual derives from using a 

given good or service and is the single thing that should be maximised while disutility should be 

minimised; 2) consequentialism, that is the end-result or goodness of a consequent state of affairs 

should be solely judged by every choice (of actions, rules, institutions, etc.); 3) welfarism, that is, 

utility information regarding a particular state is the only function of the goodness of that state; 

and 4) sum-ranking, that is in assessing the utility information concerning any state, the sum-total 

of all the utilities in that state should be the only thing looked at. Thus, utilitarians judge an action 

as right on the proviso that it enhances the welfare or utility overall than any alternative action 
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(79). Nevertheless, one common criticism of utilitarianism is its failure to address issues of 

distributive justice given that it has a biased focus of efficiency yet equity is concerned with the fair 

distribution of resources without necessarily maximising utility (83).  

1.7.2 Egalitarianism 

Essentially, the notion under egalitarianism theory is that all human beings are equal and hence 

form the basis on which resources need to be equally distributed or well-being equally enhanced 

(82). As noted by Olsen (78), however, this might lead to undesirable outcomes given that different 

levels of resources are suitable for different kinds of people. Likewise, given that this notion 

specifically relates to traditional egalitarianism, it fails to consider individual freedom or the 

differences among people (84). Egalitarianism can either be general (i.e. the most preferred 

situation where the distribuendum (e.g. resources or entity to be shared) is most equally 

distributed) or specific (i.e. where the distribuendum is more limited yet a most equal distribution 

is preferred) (78). 

Furthermore, as put forward by Elster (85), egalitarianism can be distinguished under two forms ─ 

strong and Rawls-type egalitarianism. According to Ataguba (82), everyone gets an equal share of 

the distribuendum regardless of other considerations under strong-type egalitarianism. By 

contrast, for Rawls-type egalitarianism, inequality in the distribution of a good/service is allowed 

provided that the neediest or worst-off are the ones who benefit most from such a distribution 

(78, 86). In a broader sense, therefore, egalitarian principles involve ensuring that people have 

equal rights and freedoms due to the equitable distribution of resources or opportunities (84, 87). 

In the context of health and healthcare, operationalisation of egalitarianism can be different based 

on the meaning given to equality, i.e. it can aim at equal use of healthcare services for those with 

equal health needs, equal health status for the entire population, equal welfare/well-being for all, 

or equal access to healthcare services.  

1.7.3 Libertarianism 

Libertarianism is founded on the philosophical ideology that everyone has the right to personal 

freedom and private property provided that they are obtained legally (88). Given the emphasis 

placed on due respect for individual freedom by libertarians, there can be no forceful redistribution 

of private property (89). Further, for libertarians, equity is judged based on the right to maintain 

self-ownership and the right to freedom while at the same time recognising that there are positive 

and negative freedoms1 given to individuals (90). Therefore, a health system founded on 

 
1 Positive freedom refers to facilitating awareness to an individual in the attainment of a private goal in a certain 
manner whereas negative freedom refers to eliminating hindrances to enable an individual to attain any goal.  
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libertarianism relies heavily on free-market forces and assumes that the allocation of resources 

through the market is fair (91). An individual-oriented healthcare system is archetypal of a 

libertarian model where the focus is placed on individual health needs. For instance, in such a 

system, financing of healthcare is based on the ability to pay with little government intervention 

for the indigent (92). However, given that different societies have varying meanings of the value 

of a good and hence how it should be distributed, critics of this philosophical view argue that 

community rather than individual rights should be emphasised (93). Of note, having individual 

rights or freedom under libertarian ideology does not necessarily translate to the availability of 

goods or services, for example, to improve well-being (90).  

1.7.4 Rawls’ maximin theory of justice 

The egalitarian principle and the Rawlsian maximin principle of justice are more or less related, 

given that John Rawls, like other philosophers, acknowledges the existence of inequality (82). 

Under this theory, the primary aim is to maximise the benefit of the least advantaged or the worse-

off, given that maximum goods/services are directed towards those with minimal endowments 

(94). Rawls (94) argues that if rational people operate under the “veil of ignorance” where their 

position in society is not known, preference would be given to the worst-off in the distribution of 

social services. He further argues that what would drive people to make such a decision is not 

necessarily a concern for the least privileged but rather the fear that they would potentially turn-

out to be the worst-off members of the society once the veil of ignorance is lifted. However, Rawls’ 

propositions have been criticised by economists like Gavin Mooney who contend that it is only the 

welfare of the worst-off in society that is considered under the maximin theory without necessarily 

considering other groups in the society whose needs are as relevant or equally important when 

justice or fairness is being defined and operationalised (95). Also, given that the worse-off are the 

primary focus under Rawls’ theory of justice, one would immediately wonder the practicality of 

identifying the least advantaged, especially in low-resource settings. For example, it is a well-

documented fact that identification of the poor for exclusion from paying user fees during the neo-

liberal structural adjustment programmes in the early 1990s and 2000s was one of the key 

bottlenecks experienced by most African countries (96). 

In summary, the structuring of a country’s health system is mostly influenced by the ideological 

perspective embraced (91). However, as Reagon (1997) noted, most countries tend to adopt a 

combination of the philosophical ideologies outlined above in their health policies and plans ─ 

mainly due to changes in governments over time. Similarly, as suggested in the literature, equality 

in health services delivery can be assessed from different perspectives. The next section provides 
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an overview of the conceptualisation of need in healthcare and methodological approaches that 

can be used to assess equity/equality.  

1.8 Conceptualisation of need in healthcare 

Equity in healthcare can either be vertical or horizontal. Therefore, the need for healthcare can 

either be vertical (i.e. unequal utilisation of healthcare for those with unequal needs) or horizontal 

(i.e. equal utilisation of healthcare for those with equal needs) (75). Need, like equity, has multiple 

definitions which will be considered below. 

1.8.1 Need as ill-health 

Overall, the concept of need for healthcare is linked to ill-health. Williams (92) suggests that ill 

people have a greater need for healthcare than others who are not sick. Also, people with similar 

health status have been argued to have the same health need, whereas those with different health 

status have different health needs (97). “Healthy” people, however, should also be recognised to 

need health services as is the case for preventive health services. Hence, being sick is not the only 

basis for seeking healthcare.  

1.8.2 Need as the capacity to benefit 

According to this view, healthcare may be needed if the ultimate goal is to improve health (75). 

Consequently, the consumption of resources should lead to an enhanced capacity to benefit. 

Though not a sufficient condition for a need to exist, a positive marginal product is necessary. 

However, a person cannot be said to need healthcare if their health cannot be improved or health 

deterioration prevented by the available technology (98). Culyer (98) argues that such individuals 

may need comfort, medical research or at best, they need health and not healthcare. 

1.8.3 Need as expenditure required to exhaust capacity to benefit 

Potentially the most appealing view of need since there is a direct relationship between healthcare 

and health improvement (the main outcome of health) ─ which other conceptualisations of need 

did not cover. Need is adopted as the minimum resources required to exhaust an individual’s 

capacity to benefit from healthcare in this alternative view proposed by Culyer and Wagstaff (75). 

They argue that need is zero if the marginal capacity to benefit is zero (or need is the expense 

required to reduce an individual’s capacity to benefit to zero). Yet, though rarely available in LMICs, 

information about specific diseases as well as expenditure for various illnesses may be required 

under this definition (75). 

1.9 Methodological review 
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Several methodological approaches for assessing inequality in health or healthcare utilisation have 

been proposed. First, the range, the simplest of the measures, basically compares experiences in 

the utilisation of healthcare between the richest and poorest wealth quintiles. However, the range 

has the disadvantage of failing to take into account the size of the two groups under comparison. 

At the same time, the range overlooks the potential health or health utilisation gaps in the 

intermediate wealth quintiles (97). Second, the Lorenz curve which plots the cumulative 

proportion of the population (beginning with the lowest users of healthcare to the highest) against 

a cumulative proportion of healthcare use, is the other approach for assessing inequality. The 

Lorenz curve has the limitation of failing to show the extent to which inequalities in healthcare use 

are systematically related to socioeconomic status (97).  

Gini coefficient, which is a ratio of the area that lies between the Lorenz curve and the line of 

equality is the third approach for assessing inequality. Like the Lorenz curve, the Gini coefficient 

has the limitation of not showing the extent to which inequalities in health are systematically 

related to socioeconomic status (97). Fourth, the index of dissimilarity which measures the extent 

to which a group’s share of health is different from population share. It is computed by taking the 

absolute value after halving the difference between a group’s share of the population healthcare 

use and that groups’ population share, which is then summed across all groups. The index of 

dissimilarity shares the same weaknesses as the Lorenz curve and the Gini coefficient (97). Fifth, 

the slope index of inequality which is a linear regression depicting the relationship between the 

level of health in each socioeconomic groups’ healthcare use and the hierarchical ranking of 

socioeconomic categories. However, the slope index of inequality is sensitive to the population’s 

mean health status (97). Lastly, the concentration curve, which is a plot showing the cumulative 

proportion of the population (ranked from poorest to richest) ranked against the population’s 

cumulative proportion of healthcare use. Relatedly, the concentration index, which is calculated 

as twice the area between the concentration curve and the line of equality can also be used in 

assessing inequality in healthcare use. Nevertheless, the concentration curve (or index) lacks a 

straightforward interpretation (97).  

2.0 Methodology 

2.1 Study setting 

Kenya is a lower-middle-income country located in the East African region. Kenya has a Gross 

Domestic Product of USD 1,710 per capita (99) and a population of 47.56 million people (100). 

Kenya’s population is predominantly rural (63%), and 36.1% are reported to be living below the 

national poverty line (101, 102). There are two levels of governance in Kenya: the national 
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government and 47 semi-autonomous county governments (70). Kenya’s health system is 

pluralistic with almost a near 50-50% split in the provision of healthcare services by the public and 

private providers. Whereas the national government (Ministry of Health) is responsible for policy 

and regulatory roles in the health system, the county governments are responsible for service 

delivery (103).  

Furthermore, Kenya’s health system is organised into four tiers: Tier 1 is at the community level and 

is concerned with community-based demand creation activities as stipulated in the community 

health strategy; Tier 2 is at the primary care level that incorporates services provided by 

dispensaries, clinics, and health centres; Tier 3 is the first secondary referral hospitals (consisting 

of both primary and secondary hospitals); and Tier 4 comprises tertiary referral hospitals under the 

direct management of the Ministry of Health (103). Private providers mimic a similar structure, 

albeit with a weak referral system. Diabetes and hypertension services are typically offered at Tier 

3 hospitals in specialised dedicated clinics. However, in some cases, though an exception rather 

than the norm, patients can access medication from Tier 2 health facilities (38). 

2.2 Study design 

The proposed study will use publicly available secondary data from the 2015 Kenya STEPs survey 

conducted by the Kenya National Bureau of Statistics (KNBS) (33). Developed by the WHO, STEPs 

is a standardised yet flexible framework for countries to monitor the risk factors for NCDs (104). 

This was the first nationally representative cross-sectional household survey on NCD risk factors 

among Kenyan adults aged 18-69 years. The survey used the fifth National Sample Surveys and 

Evaluation Programme (NASSEP V) developed by the KNBS. The sample frame was developed 

using the Enumeration Areas (EAs) generated from the 2009 Kenya Population and Housing 

Census to form 5,360 clusters split into four equal sub-samples.  

A three-stage cluster sampling design was used in the selection of clusters, households, and eligible 

individuals. In the first stage, a total of 200 clusters (100 rural and 100 urban) were selected 

systematically from the NASSEP V sampling frame using the equal probability selection method to 

ensure the resulting sample retained the properties of probability proportional to size as was used 

in the creation of the frame. The second stage of sampling involved a uniform selection of 30 

households from the listed households in each cluster. In the third stage, one eligible participant 

was randomly selected from listed household members using a programmed KISH method of 

sampling (33). 

2.3 Description of sampling in STEPs 



Page | 13  
 

The survey covered a universe of the non-institutionalised population of men and women aged 18-

69 years. An interval of 12 years was used per age band, resulting in eight groups. At the household 

level, one individual within the age group of interest was randomly selected for interviews and 

measurements (33). A total of 6,000 participants were sampled to allow for national 

representativeness by residence (urban and rural) and sex (male and female) of which 4,754 (or 

79.2%) gave consent to participate in the survey (33). 

Sample weights were calculated as the reciprocal of all selection probabilities in every stage to 

produce unbiased estimates. The weights were derived from the NASSEP V sampling frame and 

the selection of individuals. Besides, the weights were adjusted to cover individual non-response. 

Post-stratification adjustments were made to align with the population projections according to 

age-sex categories (33).  

The STEPs survey had two inclusion criteria: 1) consent given; 2) age between 18 and 69 years. The 

exclusion criteria were not giving consent or falling outside the stated age brackets (i.e. below 18 

years or above 69 years) (33).  

2.4 Ethical considerations for the proposed study 

The study will utilise individual de-identified secondary data from the STEPs survey that is publicly 

available on the KNBS website. As such, the study will not require consent from study participants 

but will instead be guided by the terms and conditions stipulated by KNBS in analysing and 

reporting findings using the data set (see Appendix 2). Nevertheless, ethical approval will be 

sought from the Human Research Ethics Committee of the University of Cape Town. 

2.5 Data collection methods 

A detailed description of the data collection procedures and data safety measures can be obtained 

from the STEPs report (33). Briefly, for hypertension screening, an automated blood pressure (BP) 

measuring instrument (OMRON®) was used to measure BP and pulse rate three times at an interval 

of 3-5 minutes with the third reading being recorded as the participant’s BP. To screen for diabetes, 

a laboratory technician collected blood samples to assess fasting blood glucose levels (on the 

second day after giving instructions on day one) using a Cardiocheck machine with test strips. To 

ensure the accuracy of measurements taken by the equipment, control strips were used at 

recommended intervals (33).  
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Characterisation of variables included in the analysis is summarised in Table 1. These variables will 

be selected based on 1) their availability in the STEPs data set and 2) following after previous 

studies on inequalities/inequities in the prevalence and/or utilisation of NCDs services (31, 105-108).  
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Table 1 Variables to be included in the analysis 

Variable Scale Categories 

Participant characteristics 
  

Sex Categorical - binary 1 if Female; 0 if otherwise 

Need for diabetes screening Categorical - binary 1 if an individual (man or 

woman) is aged at least 40 

years; 0 if otherwise 

Need for hypertension screening Categorical - binary 1 if an individual (man or 

woman) is aged at least 40 

years; 0 if otherwise 

Education Categorical - ordinal No formal schooling, Primary, 

Secondary and Tertiary 

Residence  Categorical - binary Urban, Rural 

Employment status Categorical - nominal Formal employment, Self-

employment, and Unemployed 

Marital status Categorical - binary Married (currently married, 

cohabiting), Not married 

(never married, separated, 

divorced, widowed)  

Socioeconomic status Categorical - ordinal Quintile 1 (poorest), Quintile 2, 

Quintile 3, Quintile 4, Quintile 5 

(richest) 

Body Mass Index (kg/m2) Categorical - ordinal Underweight (<18.5kg/m2), 

Normal (18.5-24.9kg/m2), 

Overweight (25.0-29.9kg/m2), 

Obese (≥30.0kg/m2) 

History of hypertension 

screening and treatment 

  

Blood pressure ever measured  Categorical - binary Yes, No 

Ever told by doctor or health 

worker that you have high blood 

pressure 

Categorical - binary Yes, No 
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Took prescribed medical 

treatment for hypertension (2 

weeks before the survey) 

Categorical - binary Yes, No 

Heart Rate Reading -Third 

systolic/diastolic reading (mmHg) 

Categorical - binary ≥ 140 mmHg or ≥ 90 mmHg 

History of diabetes screening and 

treatment 

  

Blood sugar ever measured  Categorical - binary Yes, No 

Ever told by a doctor or health 

worker that you have high blood 

glucose 

Categorical - binary Yes, No 

Currently using insulin prescribed 

by a doctor or health worker  

Categorical - binary Yes, No 

Took oral hypoglycaemics 

prescribed by a doctor or health 

worker (2 weeks before the 

survey) 

Categorical - binary Yes, No 

Fasting blood glucose level 

(mmol/l) 

Categorical - binary <7.0 mmol/L or ≥ 7.0 mmol/L 

 

2.6 Data analysis 

2.6.1 Measuring the need for screening and treatment 

Two critical interventions will be assessed: screening and treatment. The need for screening in the 

study will refer to respondents who were eligible for diabetes/hypertension screening in the 

general population. In this study, “need” for diabetes, and hypertension screening will be based 

on age (above 40 years for both men and women) as stipulated in Kenya’s diabetes (109) and 

cardiovascular treatment guidelines (110). On the other hand, “need” for diabetes treatment will 

be based on participants who were diagnosed with diabetes in the survey (i.e., a fasting blood 

sugar (FBS) ≥ 7.0 mmol/L). On the other hand, “need” for hypertension treatment will be defined 

as participants diagnosed with hypertension in the survey (i.e., systolic or diastolic blood pressure 

readings of ≥ 140 mmHg or ≥ 90 mmHg, respectively). The thresholds for defining the need for 

diabetes and hypertension treatment will be informed by the national treatment guidelines for 

both conditions in Kenya (ibid). 
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2.6.2 Measuring the utilisation of screening and treatment services 

The utilisation of screening services will be defined as respondents who reported having received 

a screening service for diabetes and hypertension from a formal health provider (i.e. doctor or 

health worker). Similarly, utilisation of diabetes treatment will be defined as the respondents who 

reported utilisation of either insulin and/or oral hypoglycaemics. Likewise, utilisation of 

hypertension treatment will be defined as the number of participants who reported utilisation of 

prescribed medication two weeks before the survey. Table 2 summarises the numerator and 

denominator definitions of screening and treatment interventions. 

Table 2 Screening and treatment interventions 

Interventions Type of NCD Numerator (definition of 

use) 

Denominator (definition of 

need) 

Screening  Diabetes Respondents reporting ever 

utilising diabetes screening 

service 

Respondents aged 40 years and 

above 

Hypertension Respondents reporting ever 

utilising hypertension 

screening service 

Respondents aged 40 years and 

above 

Treatment Diabetes Respondents reporting 

utilisation of treatment  

Respondents diagnosed with 

diabetes in the survey 

Hypertension Respondents reporting 

utilisation of treatment 

Respondents diagnosed with 

hypertension in the survey 

 

2.6.3 Measuring inequity in screening and treatment 

In this study, horizontal equity analysis in the utilisation of screening and treatment services for 

diabetes and hypertension will be conducted. Horizontal equity entails equal utilisation of 

healthcare services among those with equal needs. Conversely, vertical equity entails unequal 

utilisation of healthcare services among those with unequal needs (63). The measurement of 

horizontal equity in the utilisation of healthcare services involves assessing the extent to which 

healthcare utilisation is (or is not) distributed according to need, regardless of people’s 

socioeconomic status (76).  

Inequity can be assessed using two approaches. First, inequity can be measured by running either 

logistic or probit regression models where the dependent variable represents healthcare 
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utilisation and is regressed against need variables (97). Second, the use of concentration curves 

and concentration indices after ranking individuals according to their socioeconomic status 

beginning with the poor to the rich (on the x-axis) and the cumulative percentage of a health 

service utilised (on the y-axis) (111). To account for need when using concentration indices, this 

dissertation will use the approach that takes each individual separately and estimates the 

healthcare that an individual would receive if treated in the same way as those with the same need 

characteristics (111).  

2.6.4 Assessing socioeconomic status 

Principal component analysis (112) will be conducted to generate standardised weight scores of 

assets such as type of dwelling, who owns the dwelling and certain household goods or 

possessions, and household amenities (i.e. drinking water source, type of cooking fuel, type of 

sanitary facility, etc.). The weighted scores will be used to measure the socioeconomic status of 

households and rank households into five quintiles from quintile one (representing the most 

deprived households) to quintile five (representing the wealthiest households). 

2.6.5 Comparing the distribution of healthcare utilisation according to need 

The extent of horizontal (in)equity is measured by comparing each socioeconomic group’s share 

of need with its share of healthcare utilised. In this study, the deviation in the extent to which 

utilisation of screening and treatment interventions according to need will be estimated using the 

horizontal inequity index (HI) (113). Defined as twice the area between healthcare utilisation and 

need concentration curves, HI estimates socioeconomic related inequality in healthcare utilisation 

after adjusting for differences in healthcare need (111). The HI will be computed by obtaining the 

difference of the Wagstaff normalised and age-sex standardised need concentration index (CN), 

that is need-predicted use, from the Wagstaff normalised healthcare utilisation concentration 

index (CH) as indicated in Equation 1.  

HI = CH - CN         (1) 

After standardisation, the HI is interpreted as any residual inequality in utilisation, for example, by 

income. The derived HI can either be positive(negative) suggesting a pro-rich(pro-poor) 

distribution (114). Otherwise, when HI is zero, healthcare utilisation and need are distributed 

equally across the socioeconomic groups (115). 

2.6.6 Decomposing the concentration index in screening and treatment of diabetes and 
hypertension 
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While concentration indices and concentration curves show the extent of socioeconomic related 

inequalities in screening and treatment for diabetes and hypertension, as noted earlier, they lack 

straightforward interpretation as they do not account for the factors responsible for the 

inequalities observed. Unpacking these factors is critical for policy interventions in addressing the 

underlying “causes” of inequality in the screening and treatment for diabetes and hypertension in 

Kenya. Decomposing the concentration index (CH) is therefore useful in addressing this limitation 

and explaining the factors “causing” socioeconomic inequality in the screening and treatment of 

diabetes and hypertension. Originally informed by the work of Oaxaca and Blinder in the early 

1970s, decomposition analysis is a technique that explains the gap in the means of an outcome 

variable between two different groups (e.g. between the rich and the poor) (111, 116). Stated 

differently, a health variable’s concentration index can be computed as the total contribution of 

the various determinants of that health variable, together with residual (unexplained) component 

(i.e. the concentration index can be additively decomposed ) (117). This study will use the 

decomposition method outlined by Wagstaff et al.(117) that shows the concentration index can be 

decomposed as:  

CH = ∑ 𝐶𝑗 (𝛽𝑗𝑍̅𝑗/𝜇𝐻) + (𝐺𝐶𝜀/𝜇Η)
𝐽
𝑗=1          (2) 

    

             Deterministic       Unexplained 

where 𝐶𝑗 (𝑍̅𝑗) is the concentration index (mean) of the jth contributing factor, 𝐺𝐶𝜀 is the 

generalised concentration index of the error term (𝜀) and 𝛽𝑗 is obtained from the below linearly 

additive equation related to the contributing factors (z) to the screening or treatment variable (h). 

The equation is given as: 

ℎ𝑖 = 𝛼 + ∑ 𝛽𝑗𝑗 𝑍𝑖𝑗 +  𝜀𝑖           (3) 

where 𝛼 and 𝛽𝑗 are the coefficients to be estimated and 𝜀𝑖  is the error term. 

The deterministic portion of the concentration index in Equation 2 can be interpreted as the 

contribution of each contributing factor (z) to the concentration index (CH), which consists of two 

parts. It is a product of the concentration index of each contributing factor (𝐶𝑗) and the elasticity 

of hi with respect to zj (i.e. ŋj =  𝛽𝑗𝑍̅𝑗/𝜇𝐻). The unexplained portion is the part of socioeconomic 

inequality in screening and treatment computed as a residual of Equation 2 However, the residual 

cannot be analytically explained by differences in the contributing factors across socioeconomic 

groups (117). The variables to be included in the decomposition analysis will be guided by previous 



Page | 20  
 

studies (14, see, e.g. 31, 118, 119). These variables, based on their availability in the STEPs data set 

and their relevance in understanding inequality in screening and treatment of diabetes and 

hypertension in Kenya include gender, age, educational attainment, exposure to media, 

employment status, and geographical location.  

Given that it is impossible to compute standard errors (SEs) for the components in the 

decomposition in Equation 2 (i.e. elasticities and the contribution of each factor to the 

concentration index), bootstrap methods (120, 121) will be used to obtain such SEs in the analysis. 

Bootstrapping allows for the assessment of sampling variability and in obtaining statistical 

inference from decomposition results (122). To avoid inconsistencies in the estimation of 

bootstrapped SEs, the sampling structure of the data will be taken into account as applied by 

Ataguba et al., (59). A total of 1,000 replications will be used to estimate the SEs for each estimate. 

All statistical analyses will be undertaken using Stata (version 15.1). 
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2.7 Study Timeframe 

 

 

 

  

 Jan 
20 

    Jun 
20 

Activity 1 2 3 4 5 6 

Protocol development and ethics 
approval 

      

Literature review       

Data analysis, write-up and submission 
of mini-dissertation sections to 
supervisors 

      

Mini-dissertation corrections based on 
supervisors’ comments 

      

Submission of mini-dissertation       
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“I do not mean that others should be eased and you burdened, but that as a matter of equality your 

abundance at the present time should supply their want, so that their abundance may supply your 

want, that there may be equality” (2 Corinthians 8:13-14, RSV) 

2.0 Introduction 

This chapter is divided into three main sections. In the first section, a theoretical literature review 

is undertaken where inequity and inequality are distinguished. In the second section, the 

theoretical debates around the methodologies used to assess inequity and inequality in health and 

healthcare are discussed. Thereafter, an explanation of the theory and methodology that will guide 

this study is provided. The third section contains an empirical review of the literature on inequity 

and inequality in non-communicable diseases in both low-and middle-income (LMICs) and high-

income countries (HICs). To give the reader a clear and succinct perspective on the research to be 

undertaken, this chapter provides a critical and detailed review on concepts such as equity, 

equality and need that underpin this study as well as provide gaps in knowledge and shortcomings 

from previous empirical studies on inequity or socioeconomic inequality in non-communicable 

diseases.  

2.1 Theoretical review 

2.2 What is equity? 

Over the years, considerable attention has been drawn to equity in health and healthcare by 

researchers and policymakers (123-125). Indeed, it has been conjectured that the modern interest 

in health inequalities dates back to the nineteenth century from the pioneering work of Engels in 

1845 (125). Yet, as portrayed in the scholarly literature, a lot of confusion and sharp debates have 

characterised the conceptualisation of equity. Hence, no agreement has been arrived at regarding 

its definition and measurement (74, 126-129). Overall, “fairness” or “justice” in the distribution of 

a good or service among and between groups or individuals of different socioeconomic standing 

in the society have nonetheless been conceded to as the key underpinning definition of equity (63, 

72, 123).  

That fairness and justice are subjective terms and hence open to multiple interpretations by 

different people in different settings or times (63) are what belie the contestation surrounding the 

definition of equity. Furthermore, the various attempts by several researchers to define equity 

confirms the myriad views surrounding the concept. Regarding the measurement of equity in the 

health sector, measures using concepts such as utilisation, access, expenditures, distribution of 
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resources, and health status have been used (123, 130). Two dimensions of equity: vertical and 

horizontal, have been distinguished in the literature (72, 131). These are discussed next. 

2.3 Vertical and horizontal equity  

Vertical equity refers to “unequal, but equitable treatment of equals” ─ implying that individuals 

with different health needs should be treated according to the differences in their needs. Similarly, 

vertical equity can also be viewed as matching treatment to the level of need (132). Moreover, this 

unequal treatment of unequals, in principle, has been argued to be sensible in the context of 

healthcare delivery (131). Horizontal equity, by contrast, has been defined as the “equal treatment 

of equals” ─ suggesting that those with the same level of health need (irrespective of how need is 

defined) should receive equal treatment despite their age, sex, race, socioeconomic status among 

other possible stratifiers (72, 133).  

The difference between vertical and horizontal equity is that the former disregards equal 

treatment for those with equal needs. Also, whereas vertical equity recognises that individuals may 

have the same level of need, they nonetheless have other characteristics that determine their 

treatment in an unequal manner (134). As a result, those who have seemingly higher needs are 

given preferential treatment from the vertical equity perspective. In this study, the horizontal 

principle of equity is employed. This is motivated by the fact that this study is concerned with equal 

treatment of persons with an equal health need (non-communicable diseases) regardless of their 

underlying characteristics (135). 

Moreover, vertical equity has arguably limited application in service availability or utilisation and is 

instead more relevant in policy scenarios concerned with healthcare financing. Conversely, 

horizontal equity finds application in the context of universal access and utilisation of healthcare 

services (136). Indeed, policy and other official legal documents of many countries attest to the 

prioritisation given to the principle of equitable distribution of health and thus somewhat imply 

horizontal equity (137). Moreover, this study follows after previous empirical studies and 

theoretical discussions on equity that have commonly focused on horizontal rather than vertical 

equity (58, 97, 129, 138-140). 

To provide some insight into the various perspectives of equity, a review of philosophical theories 

of justice is necessary. The theories of justice reviewed (among others) include Rawl’s theory of 

justice, the utilitarian, the libertarian, and the egalitarian perspectives of justice. Before this review, 

however, it is important to note the distinction between equity and equality. 

2.4 What is the distinction between equity and equality? 
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Although closely related, equity and equality are not similar concepts (128). Equity is about fairness, 

and it has been considered an ethical principle (63). As such, the term “inequity” may come across 

as judgemental, accusatory, or in a morally charged tone. On the other hand, equality concerns 

itself with equal distribution of shares (or any other entity), which may not necessarily be fair (131). 

For instance, in healthcare, an equal distribution of access to, say, a screening service for 

hypertension may not be fair unless socioeconomically disadvantaged groups or those that need 

the services more, relative to the well-off groups are given greater access for such a distribution to 

be considered equitable (72). Therefore, there is a possibility for inequality in the distribution of a 

good or service to be considered fair and thus equitable. In many countries, equity has been 

established as a key policy focus in health given the overwhelming evidence that indicates that 

those in lower socioeconomic groups (who are least able to afford healthcare) carry a 

disproportionately higher burden of ill-health. Subsequently, they are kept in a vicious cycle where 

poverty leads to ill-health, and ill-health maintains or further exacerbates poverty (141-144). This 

status of affairs has been considered unfair (145). 

2.5 Theories of justice 

2.5.1 Utilitarian theory of justice 

The utilitarian theory of justice aims at maximising welfare or happiness for the greatest number 

(126, 127, 146, 147). Three common features characterise utilitarianism. First, welfarism which 

requires the evaluation of consequences of actions in terms of the utility or welfare that individuals 

derive from such actions. Second, consequentialism requires the evaluation of actions in terms of 

their consequences; and third, sum-ranking which requires that overall, the evaluation of actions 

must consider the total sum of utilities that individuals in a given population derive from such 

actions (126). In the context of health, it can be argued from these three features that any pattern 

of distribution of healthcare resources to be equitable when it maximises the health status within 

a population. Furthermore, potentially due to ease of implementation, these three features have 

made the utilitarian perspective of justice reflected in many policy decisions in healthcare. 

However, some critics of this theory of justice have argued that strictly speaking, utilitarianism 

makes no reference to finite resources. Hence, “the greatest good for the greatest number” may 

not be easily attainable particularly from the economist’s efficiency perspective (148). Failure by 

utilitarians to consider the distribution of utility across different individuals or socioeconomic 

groups is another point of criticism for this perspective (127, 149). Also, the utilitarian view has been 

criticised, with respect to equity in health, for not putting into special consideration the poorest 

and most vulnerable (150). Furthermore, it is important to note that in any case, the overall health 
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status of any population can be improved without necessarily or with the least improvement in the 

health status of the poorest (145). Stated differently, even when the health status of the worst-off 

in the general population declines, there still can be an improvement in overall health gains. Also, 

as put forward by Olsen (78), the utilitarian perspective ignores actions that though unjust ─ from 

a common-sense viewpoint, improves the overall utility since it is only the consequences that 

matter. Of interest, if one assumes diminishing marginal utility of a good or service, the utilitarian 

perspective makes a case for the redistribution of that good or service (126). Therefore, given that 

the marginal utility gained by those with fewer of a good or service will be higher, for maximisation 

of their utility, redistribution of that good or service will be necessary.  

2.5.2 Libertarian theory of justice 

Natural rights, such as the right to life and possessions ─ if legally acquired, are particularly 

emphasised in the libertarian theory of justice (131). In other words, according to libertarians (see, 

e.g., Locke (151) and Nozick (89)), justice is viewed as a matter of enforcing private property rights, 

including the “rights to the fruits of your own labour” (126). Also, in the distribution of healthcare 

resources or benefits, libertarians regard the maintenance of respect for consumer sovereignty 

and market forces as just and acceptable (131). Accordingly, the utopian ideals of perfect 

competition where there is freedom for market entry and exit for providers while consumers 

express their preferences in open markets and consequently determine the goods and services 

supplied have been incessantly espoused by libertarians (125). While most schools of thought may 

accept this view regarding the distribution of most economic goods, it may not be appealing to 

others when the distribution of healthcare resources is not based on medical merit (150). This may 

not at all be surprising given that an individual cannot flourish while he or she is diseased or dead 

and because healthcare is essential for a good life (Culyer (128). As such, as suggested by Culyer 

(2001, p.276) (128), “If it is felt that all residents of a political jurisdiction ought to have equal 

opportunities for their lives to flourish, then it follows that healthcare is one of the goods and 

services whose right distribution must be ensured”. 

However, libertarians argue that the role of the state should be confined to ensuring law and order 

and no more than that (126). Furthermore, at minimal, the state’s role should include safeguarding 

property, detecting force or fraud in private contracts, and compelling criminals to pay 

commensurate financial compensation to their victims (126). Additionally, the state should refrain 

from raising taxes or interfering with individual liberty for any cause. That is, the provision of public 

goods, redistribution of wealth, and health from the rich to the poor and regulation of the markets 

should not be within the state’s purview (126). To the contrary, libertarians have advised that the 
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state’s involvement in healthcare should not only cease but be replaced by the privatisation of 

healthcare insurance and that the healthcare needs of the vulnerable (e.g. the poor, the elderly 

and the disabled etc.) should be catered for by private charity (126). Therefore, equality before the 

law is held as the critical concept from the libertarian perspective. Hence, whenever there is a 

conflict between personal freedom and equality, the former is given clear precedence (125). Taken 

together, libertarians insist that the state has no business in the violation of one’s right for the sake 

of someone else’s. Indeed, according to Nozick (89), this “meddling” would amount to what he 

calls “utilitarianism of rights”. However, it seems that libertarians downplay ubiquitous problems 

such as monopolies or cartelisation and other market imperfections that undermine competitive 

markets (125). While some have outrightly regarded libertarianism as selfishness (148), others view 

it as epitomizing a capitalist society where the “haves” are under no obligation whatsoever to give 

to the “have-nots” (152). Nevertheless, let it suffice to say that the ravaging impacts of 

implementing libertarian ideas in many LMICs particularly in sub-Sharan Africa (where structural 

adjustment policies were mainly implemented) during the neoliberal era from the 1980s to early 

2000s are well documented (96, 125, 153-157). Key among the negative effects of neoliberal policies 

was the inability of the poor to access needed healthcare due to the imposition of user fees. 

  



 

Page | 35  
 

2.5.3 Rawls theory of justice  

In the Rawlsian theory of justice, two principles are suggested (126, 149, 150). First, that basic 

principles such as right to property, freedom of speech, right to vote, and eligibility for public office 

should be such that they are equally distributed to the maximum level that is acceptable to 

everyone and that they are enjoyed on the same level by all. Second, the least advantaged 

members of society are the ones to benefit the most when there are economic or social inequalities 

─ a view that is of interest to this study. An index of primary basic goods (i.e., opportunities, power, 

income, and wealth) ─ that is to be satisfied sequentially is used to judge whether the benefits are 

equally distributed (126, 149). In sum, according to the Rawlsian view, equity or justice is attained 

when a society is arranged ─ from any possible number of arrangements ─ to the benefit of the 

disadvantaged (78). It, therefore, goes without saying that according to Rawl’s theory of justice, 

justice or fairness is undermined when a society is arranged in a manner where sacrifices are made 

by the worst-off groups to favour the better-off groups in terms of social, economic and political 

institutions (127). Nevertheless, health is not considered as one of the primary or “natural” goods 

such as intellect in this philosophical view of justice. Thus, primary goods considered under this 

view are those that are distributed by societal structures such as income, freedom of association 

or religion, etc. Even so, healthcare can be seen as an essential institution to achieve a just 

distribution of these primary goods (131). 

Despite the exclusion of health as a primary social good, in the context of equity in health and 

healthcare, the Rawlsian theory of justice would advocate for the worst-off in a society to be 

prioritised. For instance, as suggested by Gilson (150), this would entail providing the worst-off 

with a decent minimum level of healthcare resources that would consequently promote the 

minimum level of health possible. However, the Rawlsian notion of justice has been criticised by 

egalitarians, who contend that it is insufficient to achieve the absolute minimum level of health 

services for the worse-off (126). This is particularly so because the better-off members of a 

population would still have the opportunity to not only maintain their access to health services but 

also relatively increase their utilisation of the same. Furthermore, Okorafor (145) criticises the 

Rawlsian view by arguing that it is an indirect approach to health equity since this (Rawlsian) theory 

of justice merely considers as unjust the gender, socioeconomic class, or geographic factors as 

inequalities in health that originate from the basic structure of the society. For example, this may 

include how labour is divided socially, which could lead to the benefit of the rich at the expense of 

the poor. As such, he posits that the distribution of health outcomes in society would be 

considered just if the basic societal structure is just. Indeed, given the multiplicity of factors outside 
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the scope of the health sector, that directly or indirectly influence equity in health and health 

outcomes (74, 77, 125, 144, 158), Okorafor's views are agreeable. 

2.5.4 Egalitarian theory of justice  

The egalitarian theory of justice advocates that need should be taken into consideration when 

distributing healthcare resources (131). In other words, the egalitarian view does not allow wealth 

and income to influence the distribution of healthcare resources or in people’s access to healthcare 

services. Thus, the distribution of healthcare resources according to need and the financing of 

healthcare according to the ability to pay are some of the criteria used by egalitarians to assess 

equity (146, 150). As indicated earlier, a large body of evidence has consistently shown that the 

socioeconomically disadvantaged groups relative to the well-off groups ─ in both HICs and LMICs 

─ bear a disproportionate burden of ill-health, have inadequate access to high-quality health 

services and have poor health outcomes in general (141, 143, 144, 159-163). In part, it is the 

emergence of this evidence that has contributed to the egalitarian perspective gaining popularity 

and the attention of policymakers globally (145). 

2.6 What theory of justice has been adopted in this study? 

Noting that several studies (41, 43-45, 57, 164-168) have shown a marked disparity in health and 

healthcare across the socioeconomic and geographical divide since the attainment of 

independence in Kenya more than 50 years ago, the egalitarian perspective is considered 

appropriate for assessing inequity and socioeconomic inequality in the screening and treatment of 

diabetes and hypertension in Kenya. Furthermore, the choice of the egalitarian perspective is 

informed by two factors. One, the Kenyan constitution (70) explicitly states that “the highest 

attainable standard of health” is the right of every Kenyan ─ thus suggesting, among other 

possible interpretations, that utilisation of health services or the distribution of health resources 

should be based on need. Additionally, the Kenya health policy (2014-2030) (103), is pro-egalitarian 

by espousing equity as its overarching and guiding principle regarding the distribution of health 

services or interventions. Consequently, being informed by universal health coverage goals, access 

to health and related services should be based on “people’s legitimate needs” and not the ability 

to pay. Two, the egalitarian perspective of justice has been employed in assessing equity in health 

in previous studies with similar objectives as the present one (41, 58). To this end, critical to the 

egalitarian view in this study is that the distribution of both screening and treatment interventions 

for diabetes and hypertension should be based on need.  

2.7 Summary and Discussion  
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As is apparent from the foregoing, despite the theory of justice adopted as a guiding principle in 

the attainment of equity in any health system, the identification of an appropriate operational 

definition of equity, based on a measurable criterion remains a challenge (63). Consequently, to 

attempt to resolve this, defining “what” is to be distributed fairly is a starting point. For instance, 

for maximisation of health status, should a healthcare system concern itself with an equal 

distribution of “health”, “healthcare”, or “opportunity”? As argued by Culyer (128), there is no 

consensus as to “what” should be distributed equally. 

Contingent on the context within which a good or service needs to be equally distributed, the 

various perspectives of justice reviewed provide a good starting point from which a suitable 

operational definition of equity can be arrived at. Relative to the better-off, favouring the worse-

off members of a population in the distribution of a good or service is advocated for by the 

Rawlsian and egalitarian views of justice. Also, if one assumes diminishing marginal utility of a good 

or service that is to be distributed, a similar conclusion can be arrived at from the utilitarian view. 

Whereas it is generally agreed that the enjoyment of the highest standard of health is everyone’s 

right, libertarians may consider it injustice, for instance, any action by the government to place 

mandatory taxes to ensure progressive health financing so that everyone’s health ─ both rich and 

poor ─ is improved. As such, it is critical that regarding the attainment of equity in health, that 

those who are disadvantaged either on socioeconomic or need basis should be considered (i.e., 

given more support to attain their highest standard of health). Consequently, this would lead to 

the equalisation of opportunities to maximise their health status. This study adopts the egalitarian 

perspective of equity which is best captured by Whitehead’s (1991 p.220) definition of equity where 

she suggests that “equity in health implies that ideally everyone should have a fair opportunity to 

attain their full health potential and, more pragmatically, that none should be disadvantaged from 

achieving this potential, if it can be avoided”. 

Akin to debates surrounding “equity”, “need” has also attracted considerable debate in the 

literature (especially regarding the distribution of healthcare resources) and is thus worthy of in-

depth discussion. The next section illustrates how need has been conceptualised in the literature. 
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2.8 What is need? 
Whereas the conceptualisation and definition of “need” have been subject to much debate in the 

literature (169), confusion still abounds regarding its application in research and practice (148). 

Although it is all too common for “need” to be identified with ill-health (170), Bradshaw’s (171) 

seminal work is potentially useful in unpacking the definition of “need”. In his “taxonomy of social 

need”, Bradshaw suggested four possible definitions of need. First, he defined need as normative. 

In this scenario, an expert would define need by setting an ideal standard and compare it to the 

existing practice. Second, need is defined as “felt need” where need is assessed by asking either 

an individual or a population whether they require a certain good or service. This definition has also 

been equated with “want”. Third, need could be defined as “expressed need”. In this case, felt 

need is turned into effective demand (i.e., an action). Fourth, need is defined as comparative. In 

this scenario, the need of one population that does receive a particular good or service is compared 

with another one that does not. The comparative definition can be used to assess the needs of 

both individuals and populations in different geographical settings (148, 169). These notions of 

need, therefore, are still relevant in the present debates regarding the definition of need in the 

health sector. 

From the clinician’s point of view, need has been commonly defined as an individual’s health status 

before receiving any treatment. Based on this perspective of need, it has been argued that it would 

imply that individuals with greater ill-health would have a higher need for healthcare. Put another 

way, individuals with the same health status would be considered as having the same level of need 

(123, 169). Given that there are circumstances under which the existing medical technology may 

not be in a position to improve an ill person’s health, this definition has been extensively criticised. 

Culyer and Wagstaff (1993 p.434) contest that: 

“The difficulty with this definition is that it is hard to see why someone who is sick can sensibly be 

said to need healthcare, irrespective of the latter’s ability to improve the person’s health”. 

Furthermore, they argue that given that someone may still need healthcare even when not ill (e.g. 

as is the case for preventive health services), this definition is unsuitable. Besides, Peter (127) and 

Waters (129) have argued that health is a complex concept to grasp and as such, challenging to 

measure with precision. Let us take two individuals, Mbuli and Lichodi, for example. If Mbuli 

complains of back pain and Lichodi complains of a headache, who among these two individuals 

would be considered as being more ill and consequently in need of healthcare? Indeed, it can even 

be more puzzling to tell who is more ill and thus in need of healthcare between individuals suffering 

from the same illness. Personal attributes such as age, sex, race, underlying health conditions, 
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socioeconomic status, etc. would significantly influence the severity of their illness and the need 

for healthcare as a result.  

According to Culyer and Wagstaff (123), need can also be defined as “capacity to benefit”. In this 

definition, need is embodied as an instrumental concept. That is, the need for healthcare is 

regarded as an end, whereas the improvement of health as the ultimate objective. As a result, in 

scenarios where healthcare cannot improve the ultimate objective (i.e., health), healthcare cannot, 

therefore, be said to be needed (123). Because of this, Okorafor (145) concludes that the simple 

definition of need as the capacity to benefit is insufficient in and of itself because it fails to provide 

the basis for the quantification of a population’s healthcare resource needs. He further contends 

that given equity in health, the definition and conceptualisation of need for healthcare should not 

be an end in itself. Rather, primacy should be given to the quantification of the levels of healthcare 

resources to be allocated to different individuals and populations. 

The other proposed definition of need, based on the notion of “capacity to benefit”, is 

“expenditure required to exhaust capacity to benefit” (123). In this definition, monetary value is 

attached to an individual’s level of need. For instance, in this definition, the assessment of marginal 

benefits derived from the utilisation of competing for health interventions is allowed for by 

financial quantification of need. Of note, health economists and health planners may find this 

definition repugnant given that resources are scarce and have competing uses (145). Also, Culyer 

(128) cautions that in as much as two individuals' capacity to benefit can be exhausted by an equal 

amount of expenditure, their capacities to benefit may nonetheless be different. As a result, they 

have different capacities to benefit, despite having the same resource needs. 

McIntyre and colleagues (172) have suggested that given the subjective nature of the concept of 

need, that is, it can be viewed from various perspectives; the perceptions, interpretations, and 

values of those defining need will always come to play. Because of this argument, this study defines 

the need for screening and treatment of diabetes and hypertension as stipulated in the standard 

treatment guidelines for both conditions in Kenya (i.e., according to Bradshaw’s normative 

definition of need) (109, 110). 

 

 

2.9 Methodological Review 

To date, researchers have proposed several methods to measure inequalities in health. These 

methods that either measure absolute or relative inequality include the range, the Lorenz curve, 
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Gini coefficient, pseudo-Gini coefficient, pseudo-Lorenz curve, index of dissimilarity, the slope 

index, and relative index of dissimilarity, the concentration curve and the concentration index. 

These are critically appraised in this section.  

3.0 Methodological approaches for assessing equality in healthcare 

3.1 The range  

The range is essentially the basic measure used to assess inequality in health. It compares the 

experiences of the wealthiest and the poorest socioeconomic groups (97). To assess inequality, a 

ratio of both extreme groups is presented. Two main shortcomings have been associated with the 

range approach (97). Firstly, the range measure fails to take into consideration the intermediate 

socioeconomic groups (or the changes therein) and as such it does not show the distribution of 

the population along with all the socioeconomic groups. Secondly, it fails to consider the sizes of 

the socioeconomic groups under comparison, and thus it is insensitive to changes in the population 

distribution across the socioeconomic groups. Consequently, the range can give misleading 

results, especially when inequality in health is compared across populations or countries over time 

(97).  

3.2 The Lorenz curve and the Gini coefficient  

The Lorenz curve is used to plot the cumulative proportion of the population (from the sickest and 

to the healthiest) against a cumulative proportion of health (97). Gini coefficient, on the other 

hand, is computed as a ratio of the area that lies below the line of equality and the Lorenz curve. 

The Gini coefficient ranges from 0 (indicating complete equality in health) and 1 (indicating perfect 

inequality in health) (97). The Lorenz curve has been considered a meritorious approach by its 

proponents given that unlike the range approach, it reflects the experiences of all individuals and 

not just two extreme socioeconomic groups (97). Besides, since the Lorenz curve avoids the 

problems associated with dividing individuals into socioeconomic groups (including changing of 

class sizes), it has been considered a more relevant measure (97). The insensitivity of the Lorenz 

curve to socioeconomic status, nevertheless, has been the point of criticism by others who argue 

that socioeconomic status is one of the determinants of health (159, 160). Further, the application 

of health inequalities findings computed from the Gini coefficient and the Lorenz curve may not be 

relevant for policy action as they would fail to show to what extent the observed disparities are 

distributed according to socioeconomic position (111). 

3.3 The pseudo-Lorenz curve and the pseudo-Gini coefficient 

The pseudo-Lorenz curve and the pseudo-Gini coefficient are, respectively, a modified version of 

the Lorenz curve and the Gini coefficient in that these measures factor in some sort of grouping 
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(97). Yet, using occupational class to order health status rather than ordering health status 

variables according to socioeconomic groups limits its ability to reflect the socioeconomic 

dimension to inequality in health (97). 

3.4 The Index of dissimilarity  

The index of dissimilarity (ID) is a measure that assesses the extent to which a group’s share of 

health is different from its population share (97). More specifically, the ID involves assessing (1) the 

share of healthcare use by each socioeconomic group, for example, and (2) the share of each 

socioeconomic group in the population. Therefore, to compute the level of inequality in healthcare 

use, an absolute difference between (1) and (2) is obtained, summed up across all the 

socioeconomic groups, and is then divided by two (97). The ID suffers similar shortcomings as the 

Lorenz curve and the Gini coefficient in that it does not show the extent that inequalities in health 

are systematically related to socioeconomic status (97).  

3.5 The slope and relative index of inequality  

Unlike other measures of inequality discussed thus far, the slope and relative index of inequality 

reflect the socioeconomic dimension of inequality in health (97). In this approach, each 

socioeconomic group’s mean health status is calculated then ranked by each socioeconomic class 

(97). Bars whose heights represent mean healthcare use, for example, and whose widths 

represent the proportion of each socioeconomic group in the population are erected. Thereafter, 

to show the relationship (which can be graphically illustrated) between a socioeconomic group’s 

healthcare use and its relative rank in the socioeconomic distribution, a slope index of inequality 

(SII) is defined (97). In other words, SII is a linear regression depicting the relationship between 

each socioeconomic category’s level of healthcare use and the hierarchical ranking of 

socioeconomic groups.  

One feature of SII that is noteworthy is its sensitivity to mean healthcare use of the population, 

making it suitable for assessing absolute differences in health status (97). Consequently, suppose 

everyone’s healthcare use were to double or triple, then inequality in healthcare use would 

increase correspondingly. As such, it would be inconsequential whether inequality has doubled or 

tripled, given that relative differences will remain the same, whereas absolute differences would 

widen (97). If on the other hand, we were to concern ourselves with the relative changes, the SII 

would be divided by the mean healthcare use. This would result in an index known as the relative 

index of inequality (RII) (173). SII has been criticised as being only applicable to socioeconomic 

variables that can be ordered hierarchically. In contrast, the weakness of RII is that it can be easily 

misconstrued as a measure of association, e.g. an odds ratio (174). 
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3.6 The concentration curve and the concentration index 

The concentration curve and the resultant concentration index are robust measures for health 

inequality assessment and are potentially the most preferred in the health economics literature 

(175-179). The concentration curve plots the cumulative proportion of a health variable on the y-

axis against the aggregate proportion of the population ranked by socioeconomic status (starting 

from the poorest) on the x-axis (97, 111). If the health variable of interest is distributed equally 

across the socioeconomic groups, the concentration curve coincides with the 45-degree diagonal 

line (i.e., line of equality). On the contrary, if the concentration curve lies above (below) the line of 

equality, the health variable of interest is concentrated among the poor (rich) (97, 111). Of note, 

the further the concentration curve lies beneath the line of equality, the more the health variable 

of interest is concentrated among the rich, and vice versa (111). Whereas the concentration curve 

is suitable for identifying the presence of inequality in health and whether it is more pronounced 

at one-time point than another, one of its shortcomings is that it does not quantify the magnitude 

of inequality for convenient comparison across regions, countries, periods, etc. (111). 

The concentration index ─ a directly related measure to the concentration curve is used to 

overcome the weakness of the concentration curve. The concentration index (CI) is computed as 

twice the area between the concentration curve and the line of equality, and it ranges between -1 

and +1 with a negative value connoting a pro-poor concentration of the health variable and a 

positive value meaning the opposite (97). When the concentration index is zero, there is no 

inequality (97). Unlike the range, the concentration index has the key strengths of (1) reflecting 

the experience of the entire population rather than two extreme groups on the socioeconomic 

scale (and because of this, it is sensitive to changes in the population distribution across the 

socioeconomic groups), and (2) it considers the socioeconomic dimension of inequality in health 

(97). Despite criticisms such as not having a direct interpretation that could lead to 

misunderstandings (178, 180), this study will use the concentration curve and the concentration 

index to measure inequality in the utilisation of screening and treatment interventions for diabetes 

and hypertension based on need in Kenya. 

3.7 Decomposing the concentration index 

In as much as the concentration curve and the corresponding concentration index are useful in 

showing the existence of socioeconomic inequality in any given health variable, they are limited in 

the sense that they do not go further to explain the factors contributing to the observed inequality. 

Yet, for policy action, identifying these factors are critical in addressing the underlying “causes” of 

inequality. Consequently, the concentration index of a health variable is decomposed to address 

this concern. That is, for this study, decomposing the concentration index for screening and 
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treatment to show the factors contributing to the observed inequality in the use of both 

interventions for diabetes and hypertension.  

Here, the decomposition approach proposed by Wagstaff et al. (117) is used. The relationship 

between screening and treatment and relevant determinants is expressed as: 

ℎ𝑖 = 𝛼 + ∑ 𝛽𝑗𝑗 𝑍𝑖𝑗 +  𝜀𝑖                                          (1) 

where hi is the health variable (i.e. screening or treatment), 𝛼 and 𝛽𝑗 are the coefficients to be 

estimated and 𝜀𝑖  is the error term. 𝛽𝑗 measures the relationship between each explanatory variable 

(z). 

The concentration index CH for health variable hi can be written as: 

 CH = ∑ 𝐶𝑗 (𝛽𝑗𝑍̅𝑗/𝜇𝐻) + (𝐺𝐶𝜀/𝜇Η)𝐽
𝑗=1                           (2)                

         

            Deterministic     Unexplained 

where 𝜇𝐻 is the mean of screening/treatment and 𝛽𝑗𝑍̅𝑗/𝜇𝐻 denotes the elasticity of hi to marginal 

changes in concentration index of the j-th contributing factor, while 𝐺𝐶𝜀 denotes the 

concentration index of the error term. The first term 𝐶𝑗 (𝛽𝑗𝑍̅𝑗/𝜇𝐻) in Equation (2) which 

constitutes the deterministic component of the concentration index represents the contribution 

of factor j to socioeconomic inequality in screening/treatment. The second term 𝐺𝐶𝜀/𝜇Η captures 

the residual or unexplained component and should approach zero in a well-specified model (111). 

Equation 2 can be easily computed in Stata, and bootstrapping methods can be used to obtain the 

standard errors of various components of the concentration index (111). 

To sum-up, the decomposition analysis of the concentration index can be conducted using the 

following steps: 

1) A regression model is fitted to obtain the coefficients of explanatory variables (z). 

2) The mean of the health variable (𝜇𝐻) as well as for each explanatory variable (𝑍̅𝑗) is 

calculated. 

3) The concentration indices of the health variable (CH), each determinant (𝐶𝑗) and the error 

term (𝐺𝐶𝜀) are estimated.  

4) The absolute contribution of each determinant is obtained by multiplying the elasticity of 

each determinant with its concentration index (i.e. 𝐶𝑗 (𝛽𝑗𝑍̅𝑗/𝜇𝐻)). 
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5) To obtain the relative contribution of each determinant to the observed inequality, the 

results from (4) is divided by the concentration index for the health variable (i.e. 

(𝐶𝑗 (𝛽𝑗𝑍̅𝑗/𝜇𝐻))/ CH.  

3.8 Methodological approaches to measuring horizontal equity  

3.8.1 Le Grand’s inter-group comparison 

Suggested by Le Grand (181), the inter-group approach to horizontal equity assessment involves 

the estimation and comparison of cost per person reporting ill-health in each socioeconomic 

group. Alternatively, it involves estimating the share of expenditure in each socioeconomic class 

which is then compared with each class’s share of ill-health (181). To an extent, Le Grand’s inter-

group approach is similar to the range approach given that it compares the wealthiest and the 

poorest socioeconomic groups in measuring inequity. As such, it has been criticised for both 

ignoring the size of each socioeconomic group and other intermediate socioeconomic groups that 

are as relevant in inequity assessment (182). Also, Le Grand’s inter-group approach commits 

ecological fallacy (183) in that it assumes that it is only the ill who seek healthcare while in reality, 

those who are receiving healthcare and the ill population may not necessarily be the same.  

3.8.2 The regression method 

Puffer (184) has proposed a regression approach that links healthcare use to measures of need 

(e.g. health status), socioeconomic status, and other demographic variables. His approach involves 

using a single regression line to estimate equity for all socioeconomic groups together or 

separately. Thus, equity is assessed using regression coefficients. Therefore, inequity is said to be 

present when the intercept for the coefficients are different for all income groups (76). The defects 

of this approach are that whereas a comparison of the regression coefficients would indicate the 

presence of inequity, it is impossible to determine whether the inequity is pro-rich or the opposite 

(76, 182). Furthermore, it is also critical to note Puffer’s definition of equity, that is, equal access to 

healthcare (184). Yet, his suggested approach involves assessing equity based on equal treatment 

for equal need (182). This is somewhat inconsistent. 

3.8.3 Concentration curve/index  

As earlier indicated, the concentration curve and index measures health inequity by plotting the 

cumulative proportion of healthcare use on the y-axis against the cumulative proportion of the 

population ranked by socioeconomic status (beginning from poorest to richest) on the x-axis. Up 

to this point, however, healthcare need (e.g. age and sex variations in reported screening and 

treatment interventions) has not been adjusted for. To adjust for need, two main approaches for 

standardisation have been proposed in the literature. These are discussed below. 
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3.8.4 Direct standardisation  

In this method of standardisation, the population is divided into socioeconomic groups after which 

need standardised healthcare is computed. Specifically, this entails characterising need factors of 

the sample to mean healthcare in each socioeconomic group (76, 182). Need standardised 

healthcare use is critical in showing how much care that would be received by people in each 

socioeconomic group if they all had the same level of need as the entire sample (76). Standardised 

concentration curves can be obtained from this information by plotting the cumulative proportion 

of need-standardised healthcare against the cumulative proportion of the population ranked by 

socioeconomic status (76). To obtain a direct standardised horizontal inequity index, the area 

between the standardised concentration curve and the 45-degree line of equality is computed. The 

weakness of standardising need through the direct approach is that it always involves the use of 

grouped data. Thus, Wagstaff and van Doorslaer (76) conclude that the direct standardisation 

approach is not useful since the computed direct standardised horizontal equity index is highly 

dependent on the number of socioeconomic groups.  

3.8.5 Indirect standardisation  

The indirect approach of standardisation has the advantage of being used for both individual and 

grouped data (76). In this approach, after separating determinants of care use by a group that 

reflects need factors (i.e., age and sex that are both correlated with health and socioeconomic 

status) and non-need factors (i.e., other socioeconomic characteristics such as employment 

status), a logistic regression model is used to estimate the quantity of healthcare that each 

individual or group would have obtained had they been treated equally with others in the same 

level of need (76). Therefore, indirect standardisation was used in the study to obtain the 

horizontal inequity (HI) index (defined as twice the area between the need and health service use 

concentration curves) by subtracting the age-sex standardised concentration index from the 

actual concentration index of utilising screening and treatment (76). A positive (negative) HI value 

implies a pro-rich (pro-poor) distribution of screening and treatment for diabetes and 

hypertension. In contrast, a HI value of zero shows no horizontal inequity in the utilisation of 

services across the socioeconomic distribution. 

3.9 Empirical review 

3.9.1 Introduction 

In this section, a critical review of the empirical literature on inequity and socioeconomic inequality 

in non-communicable diseases is provided. The objectives of the empirical review are threefold. 

First, to give an overview of inequity or socioeconomic inequality in either the risk factors, 
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incidence, prevalence, or mortality due to non-communicable diseases. Second, the literature on 

screening, diagnosis, and treatment of non-communicable diseases is identified and appraised. 

Third, a critique of different methodological approaches for assessing inequity and socioeconomic 

inequalities ─ including measures of socioeconomic status ─ in reviewed empirical studies is 

undertaken. This section also identifies the gaps or limitations that exist in the available literature. 

3.9.2 Literature search strategy 

Reviewed literature came from studies published from 1980 to 2019. The following key search 

terms were used in various combinations: 1) Equity (equity, equality or inequity(ies) or 

inequality(ies) or disparity(ies) or horizontal inequality or socioeconomic inequality); 2) NCDs (non-

communicable diseases, chronic disease(s) or diabetes or type 2 diabetes or diabetes mellitus or 

hypertension or high blood pressure); 3) NCDs occurrence (prevalence or incidence or morbidity 

or mortality); 4) Screening (screening, testing or diagnosis); 5) treatment (treatment or 

management); 6) countries’ level of economic development (developed countries or high-income 

countries or developing countries, or low-and middle-income countries). The databases searched 

were PubMed, Medline, EconLit, Scopus, Web of Science, and Google Scholar. Furthermore, a 

manual search of references in the relevant articles that were identified was conducted. Other key 

institutional websites, including the World Bank, World Health Organisation, and Equinet Africa, 

were also searched for additional literature.  

 

3.9.3 Inclusion criteria 

Four guidelines informed the inclusion of studies. Firstly, studies were included if they were 

relevant to the objectives of the present study (i.e., assessed inequity or socioeconomic inequality 

in non-communicable diseases). Secondly, included studies also had to have assessed inequity or 

socioeconomic inequality in non-communicable diseases using the standard methodological 

approaches of assessing horizontal inequity or socioeconomic inequalities such as slope index of 

inequality, concentration index, etc. (see methodological review section). Thirdly, while studies 

conducted in LMICs were of main interest to the review, for comparison purposes, studies from 

HICs were also included. Fourthly, only studies published in English were reviewed. Due to the 

paucity of empirical studies on inequity and socioeconomic inequality in the screening and 

treatment of diabetes and hypertension, the review considered any type of NCD. 

3.9.4 Studies reviewed 

A total of twenty-nine studies were reviewed: thirteen from LMICs and sixteen studies from HICs. 

Of note, some of the reviewed studies used a mix of methodological approaches in assessing 

inequity or socioeconomic inequality in NCDs. 
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4.0 Empirical review from LMICs 

Socioeconomic inequalities in awareness, treatment and control of NCDs 

Treatment and care services offered to patients with NCDs were found to be markedly pro-rich in 

China (31) and Brazil (30). This pro-rich distribution was attributed to the fact that those in higher 

socioeconomic status had greater access to care services and could choose from a variety of care 

providers due to income and health insurance enrolment. These two studies were however not 

nationally representative, relied on self-reports, and solely recruited elderly respondents (i.e., ≥ 50 

years). Additionally, one study used household assets (30), while the other used household income 

as a measure of socioeconomic status (31).  

Also, findings from studies done in 21 HICs and LMICs in the Prospective Urban and Rural 

Epidemiology (PURE) study showed mixed pro-poor and pro-rich socioeconomic inequalities in the 

use of secondary prevention for cardiovascular disease as well as in the awareness, treatment, and 

control of hypertension. For instance, Murphy et al. (185) found a significant pro-rich inequality in 

the use of secondary prevention medicines for cardiovascular diseases in LMICs. However, pro-

poor inequalities were observed in HICs. Similarly, Palafox et al. (186) in an attempt to describe 

socioeconomic inequalities in the awareness, treatment, and control of hypertension found a pro-

rich inequality in the levels of hypertension awareness and treatment in LMICs. Furthermore, a 

similar pro-rich pattern in hypertension control was found in all countries at all levels of economic 

development, but HICs showed a pro-poor distribution in hypertension awareness. Of interest, 

HICs like Sweden and Poland had a pro-poor pattern for hypertension treatment, but pro-poor 

hypertension control was only observed in Sweden. These were notable findings since both studies 

used household assets as the measure of socioeconomic status and the concentration index in 

assessing inequality. Nevertheless, these findings should be interpreted cautiously as they were 

not nationally representative, they relied on self-reported measures and some countries had 

modest sample sizes (187, 188).  

Socioeconomic inequalities in undiagnosed diabetes and hypertension 

Several studies also assessed socioeconomic inequalities in undiagnosed NCDs such as diabetes 

(108, 189) and hypertension (105, 190). The findings suggested that while more than half of 

respondents with diabetes and hypertension remained undiagnosed, a pro-poor distribution of 

undiagnosed diabetes and hypertension was seen in Bangladesh and South Africa (108, 189, 190). 

Still, a pro-rich inequality for clinically diagnosed diabetes was found in South Africa (108). In 

addition, a pro-rich distribution was observed for cancer and diabetes in Turkey (105). It is worthy 

to note that universal health insurance in Turkey may not have necessarily facilitated equitable 
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access to needed health services (105). In South Africa, the use of both self-reported and clinical 

data for diabetes showed a pro-rich distribution (108), a finding that is supported by an earlier 

study that found a pro-rich distribution for diabetes but not for hypertension using self-reported 

data (191).  

There are still debates, however, regarding the use of self-reported and clinically based data for 

assessing socioeconomic inequality for NCDs. For instance, using tested prevalence and self-

reported prevalence for hypertension and to assess inequity between them in China, Su et al. (107) 

found a pro-rich inequity in the self-reported prevalence of hypertension and a pro-poor inequity 

in the tested prevalence of hypertension. However, a study by Vellakkal et al. (192) in India that 

aimed to compare the prevalence of five NCDs across socioeconomic status groups using self-

reported versus standardised measures showed mixed findings. Overall, the prevalence of studied 

NCDs was generally higher when standardised measures of diagnosis were used compared to self-

reported diagnoses.  

Specifically, while using self-reported measures, the majority of studied NCDs were concentrated 

among richer socioeconomic groups. By contrast, when standardised measures were used, even 

though there was no strong socioeconomic gradient, the majority of studied NCDs were 

concentrated among lower socioeconomic groups. Interestingly, for hypertension, while using 

both self-reported and standardised measures, a pro-rich concentration was observed (192). 

Additionally, using symptom or criterion based measures for assessing NCD inequalities for 

conditions like hypertension, angina, visual impairment, and depression have shown a pro-poor 

distribution as compared to self-reported diagnoses that showed a pro-rich distribution in Ghana, 

India, China, South Africa, Mexico and Russia (193). These findings need to be validated further.  

Socioeconomic inequalities in NCDs risk factors 

There were mixed results regarding the pro-poor and pro-rich distribution of NCDs risk factors in 

LMICs. Studies that assessed socioeconomic inequalities in risk factors for NCDs found that risk 

factors such as smoking, low fruit and vegetable consumption, and hypercholesterolemia were 

significantly concentrated among lower socioeconomic groups. On the other hand, risk factors like 

physical inactivity, overweight or obesity, and high waist circumference (in both men and women) 

were concentrated in high socioeconomic groups (194-196). There was a mixed pattern observed 

for socioeconomic inequality regarding heavy episodic drinking in all countries and across different 

socioeconomic groups (196). The socioeconomic gradient observed in NCD risk factors was like the 

socioeconomic inequalities observed in the prevalence of most NCDs. For instance, in Bangladesh, 

a pro-rich prevalence in pre-hypertension, hypertension, pre-diabetes, and diabetes was observed, 
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especially in urban areas due to obesity (197). In Iran, while a pro-poor prevalence of diabetes was 

observed in 2005, a pro-rich inequality in diabetes prevalence was observed in 2009 (198). Similarly, 

in South Africa, a pro-poor distribution of hypertension prevalence was observed between 2005 

and 2008 while a mixed pattern of pro-poor and pro-rich diabetes prevalence was observed in the 

same period with 2008 reporting a pro-rich prevalence (191). This finding was confirmed using 

clinical diagnosis data (108).  

The major limitation that was common to these studies, however, was their over-reliance on self-

reported measures that are prone to recall bias, among other shortcomings. Besides, some studies 

were not nationally representative in the countries where they were conducted hence limiting 

national inference of socioeconomic inequality findings. Nevertheless, most of the studies that 

assessed socioeconomic inequality in NCDs risk factors to a large extent used similar measures of 

socioeconomic status. For example, the concentration index (as well as slope index and relative 

indices of inequality) were the common measures used for assessing inequality.  

Factors contributing to socioeconomic inequalities in NCDs risk factors 

Evidence from reviewed studies showed that various need and non-need factors contributed to 

socioeconomic inequality in NCDs in LMICs. For instance, a study in China showed that income and 

non-need factors such as having health insurance, education and occupation largely contributed 

to inequality in the utilisation of treatment for hypertension, hyperglycaemia and dyslipidaemia 

(31). Although not focusing on the utilisation of screening or treatment intervention in China, a 

later study established that while economic status, educational attainment, and age were the key 

contributors to pro-poor inequality in tested hypertension prevalence; area of residence, 

socioeconomic status and age explained pro-rich inequality in the self-reported prevalence of 

hypertension (107).  

By contrast, a South African study showed that area of residence, socioeconomic status and 

lifestyle factors as the key drivers of socioeconomic inequality in diabetes prevalence (108). 

Moreover, a Turkish study that decomposed the distribution of socioeconomic inequalities in self-

assessed health (SAH) and 16 selected NCDs conditions established that factors such as residing in 

rural areas, lifestyle, higher education, and being of older age were responsible for observed 

inequalities in both undiagnosed and diagnosed diabetes and hypertension (105). Besides, a study 

by Murphy et al. (185) that aimed to estimate socioeconomic inequality in the use of secondary 

prevention for CVDs in 21 HICs and LMICs found that general use of secondary preventive 

medicines and public expenditure on health were the main health system predictors of 

socioeconomic inequality. 
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Conclusion 

In conclusion, studies from LMICs showed mixed findings regarding the socioeconomic inequalities 

in NCDs. Nevertheless, a pro-rich inequality in care utilisation, treatment, and control of NCDs like 

cardiovascular diseases and hypertension was observed in most countries. On the other hand, a 

pro-poor inequality in the majority of NCDs risk factors (including disease prevalence) was more 

commonly identified in the low socioeconomic groups. Also, across all studies reviewed, it was 

convincingly and consistently shown that factors such as socioeconomic status, areas of residence, 

and to an extent having health insurance, education status and age, explained socioeconomic 

inequalities in NCDs. Table 1 summarises empirical findings of studies from LMICs. 
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Table 1 Summary of empirical review from low-and-middle-income countries (2012-2019) 

Study Country/Countries 

and year(s) of 

analysis 

Objectives of the 

study 

Type of 

analysis 

(inequality, 

inequity or 

both) 

Methods used for 

socioeconomic 

inequality/inequity 

assessment 

Findings and explanations 

(and conclusions) 

Limitations 

Elwell-

Sutton et al. 

(2012) 

China (2003-2008) To examine 

inequality and 

inequity in general 

healthcare 

utilisation and 

treatment of 

chronic conditions 

in adults ≥ 50 years 

of age in 

Guangzhou 

province in China. 

Inequality 

and 

inequity 

Concentration 

index and 

horizontal inequity 

index 

Inequity and inequality 

were found in the 

treatment of chronic 

conditions but not for the 

utilisation of general 

healthcare (i.e., doctor 

consultations and hospital 

admissions). The largest 

contributors to inequality 

were income and non-need 

factors (i.e. employment, 

education and health 

insurance). 

The study was not 

nationally 

representative as it 

was carried out in 

one of China's 

richest provinces. 

Furthermore, the 

study relied on self-

reports of 

healthcare utilisation 

and treatment, 

which could 

potentially be 

unreliable. 
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Biswas et al. 

(2016) 

Bangladesh (2011) To assess the 

relationship 

between three 

chronic non-

communicable 

diseases (NCDs) and 

socioeconomic 

status (SES) among 

the Bangladeshi 

population. 

Inequality Concentration 

index 

Pro-rich distribution of 

hypertension, diabetes, and 

obesity as these conditions 

were more prevalent 

among the rich compared 

to the poor. 

The study could 

have conducted an 

additional analysis 

(i.e., decomposition 

analysis) to 

determine the 

factors contributing 

to the observed 

inequality. 

Hosseinpoo

r et al. 

(2012) 

48 LMICs (2002-

2004) 

To quantify the 

prevalence of 

health risk factors 

and compare them 

across wealth and 

education in LMICs 

groups. 

Inequality Slope index of 

inequality (SII) and 

Relative index of 

inequality (RII) 

The study found that risk 

factors such as smoking and 

low fruit and vegetable 

consumption were 

significantly higher among 

lower socioeconomic 

groups. On the other hand, 

the prevalence of physical 

inactivity was prevalent in 

high socioeconomic groups, 

especially in low-income 

countries. There was a 

mixed pattern observed 

regarding heavy episodic 

drinking in all countries and 

across different wealth 

quintiles. Interventions to 

reverse the observed 

inequality in most of the 

The selection of 

study countries is 

not representative 

of all LMICs as it was 

not based on 

probability. There 

was a low response 

rate in some 

countries hence 

increasing the risk of 

selection bias. 

Furthermore, 

measuring risk 

factor prevalence 

alone may not fully 

represent 

inequalities in the 

impact of the 

studied health risks. 
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risk factors should be 

focused and sustained for 

high-risk populations. 

Moradi et 

al. (2016) 

Iran (2005 and 

2009) 

To determine the 

socioeconomic 

status inequalities 

of diabetes and the 

share of 

determinants of 

these inequalities in 

Kurdistan province 

in Iran using two 

surveys. 

Inequality Concentration 

curve, 

concentration 

index, and logistic 

regression analysis 

The prevalence of diabetes 

increased from 2005 to 

2009. While diabetes was 

concentrated among the 

poor in 2005, a pro-rich 

inequality was observed in 

2009 with low 

socioeconomic status and 

residing in a rural area 

being the major 

contributors to observed 

inequality. 

It was not 

determinable from 

the paper whether 

reported diabetes 

was diagnosed at 

the time of the 

survey or was based 

on self-reports. 

Hasan et al. 

(2019) 

Bangladesh (2011) To estimate the 

prevalence of 

undiagnosed 

diabetes among 

adult diabetic 

patients and 

associated 

inequalities. 

Inequality 

and 

inequity 

Concentration 

index 

Among patients with 

diabetes, more than half 

remained undiagnosed. A 

significant proportion of 

those residing in rural areas 

and belonging to the lowest 

socioeconomic class were 

undiagnosed compared to 

the well-off groups. Higher 

education and being of 

older age increased the 

odds of being diagnosed 

with diabetes. The 

concentration index 

The study could 

have considered 

decomposing the 

socioeconomic 

related factors to 

undiagnosed 

diabetes in 

Bangladesh. 
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showed that undiagnosed 

diabetes was mainly 

concentrated among the 

poor. 

Murphy et 

al. (2018) 

21 high-income and 

LMICs in the PURE 

study (2002-2012) 

(i) To estimate 

socioeconomic 

inequality in the use 

of secondary 

prevention for 

cardiovascular 

disease (CVD) 

within 21 countries 

at different levels of 

economic 

development; and 

(ii) To investigate 

health system 

factors that might 

be correlated with 

this inequality. 

Inequality Concentration 

index 

A mixed pro-poor and pro-

rich socioeconomic 

inequalities were observed 

in the use of secondary 

prevention medicines for 

CVD in different countries. 

Public expenditure on 

health and general use of 

secondary preventive 

medicines were the major 

predictors of inequality. 

The key limitation 

was that selected 

samples were not 

nationally 

representative with 

numbers of people 

who have 

cardiovascular 

disease being low in 

some countries. 

Mutyambizi 

et al. (2019) 

South Africa (2012) (i) To estimate 

socioeconomic 

inequalities in 

undiagnosed, 

diagnosed, and 

total (undiagnosed 

+ diagnosed) 

diabetes in South 

Africa; and (ii) To 

Inequality  Concentration 

index 

There was a pro-rich 

inequality in self-reported 

and total diabetes. On the 

other hand, undiagnosed 

diabetes was concentrated 

among the poor. 

Residence, socioeconomic 

status, and lifestyle factors 

were the main drivers of 

The low proportion 

of respondents who 

provided blood 

samples for HbA1c 

testing is one 

limitation of the 

study. Social 

desirability bias 

could have led to 
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examine the 

contribution of 

lifestyle factors to 

diabetes 

inequalities in South 

Africa. 

the observed 

socioeconomic inequality in 

diabetes. In South Africa, 

using self-reported or 

clinical data, diabetes is 

more concentrated 

amongst the rich than the 

poor. 

under-reporting of 

certain lifestyle risk 

factors such as 

smoking and alcohol 

consumption, for 

example. 

Palafox et 

al. (2016) 

21 high-income and 

LMICs in the PURE 

study (2002-2012)) 

To describe the 

scale and patterns 

of wealth-related 

inequalities in the 

awareness, 

treatment, and 

control of 

hypertension. 

Inequality Concentration 

indices, SII, and 

mixed-effects 

regression 

Wealth-related inequalities 

in the awareness, 

treatment, and control 

were generally higher in 

poorer countries compared 

to richer countries. 

Considerable variations in 

hypertension management, 

even in countries at a 

similar level of economic 

development underscores 

the need for the health 

system to equitably 

improve hypertension 

management for all. 

One of the 

limitations of this 

study was relying on 

self-reported data in 

its wealth-related 

inequality estimates. 

Also, the true 

hypertension 

prevalence, its 

detection, and 

control may be 

under-estimated 

given that the study 

only used 

participants aged 

between 35-70 years 

who are more at risk 

of cardiovascular 

disease. 
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Sozmen and 

Unal (2014) 

Turkey (2008) (i) To use the 

concentration index 

to quantify the 

socioeconomic 

distribution of self-

reported chronic 

diseases and self-

assessed health; (ii) 

To decompose 

these inequalities 

by quantifying the 

contributions of 

potential 

determinants such 

as age, gender, 

wealth, education 

level, marital status, 

and geographical 

area. 

Inequality  Concentration 

index and RII 

Several self-reported non-

communicable diseases, 

including hypertension and 

poor self-assessed health, 

were concentrated among 

the less-wealthy. However, 

cancer, allergic reactions, 

and diabetes mellitus were 

disproportionately reported 

by the rich. Income and 

education were the major 

contributors to observed 

inequality. Universal 

coverage of health 

insurance in Turkey may not 

have necessarily facilitated 

access due to low income.  

The use of self-

reported measures, 

especially for 

chronic conditions, 

may under-estimate 

the true prevalence 

of these conditions 

in the Turkish 

population. 

Su et al. 

(2018) 

China (2011) (i) To measure 

tested prevalence 

and self-reported 

prevalence of 

hypertension and 

compare inequity 

between them in 

China; and (ii) To 

analyse income-

related horizontal 

Inequality Concentration 

index 

There was a pro-poor 

inequity in the tested 

prevalence of hypertension 

and pro-rich inequity in the 

self-reported prevalence of 

hypertension. Economic 

status, education 

attainment, and age were 

the key factors for the pro-

poor inequity in tested 

Given the cross-

sectional nature of 

this study, causality 

in observed factors 

explaining inequality 

cannot be inferred. 

Also, other 

additional variables 

than the ones 

studied could help 
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inequity of tested 

and self-reported 

prevalence of 

hypertension using 

decomposition 

analysis. 

hypertension prevalence. In 

contrast, economic status, 

area of residence, and age 

explained the pro-rich 

inequity in self-reported 

prevalence. 

explain the wealth-

related inequality in 

the self-reported 

and tested 

prevalence of 

hypertension in 

China. 

Vellekkal et 

al. (2013) 

India (2007) To compare self-

reported diagnoses 

versus standardised 

measures of five 

NCDs prevalence 

across 

socioeconomic 

status groups in 

India. 

Inequality  Concentration 

index 

Overall, the prevalence of 

assessed NCDs was higher 

when standardised 

measures of diagnosis were 

used compared to self-

reported diagnoses. While 

using self-reported 

measures, a majority of 

studied NCDs were 

concentrated among higher 

socioeconomic groups and 

the highly educated. NCDs 

were concentrated among 

lower socioeconomic 

groups when using 

standardised measures. 

There is still a need 

for more objective 

and reliable 

methods such as 

biomarkers of 

disease, or clinical 

examination are 

required to validate 

these findings. 
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De Silva et 

al. (2018) 

Sri Lanka (year of 

analysis not given) 

To assess the 

inequalities of 

diabetes mellitus 

and its risk factors 

in a suburban 

district of Sri Lanka. 

Inequality SII, RII and 

concentration 

index 

The prevalence of diabetes 

was pro-rich in both 

females and males. Also, 

regarding diabetes risk 

factors, BMI and waist 

circumference showed a 

pro-rich distribution in both 

men and women. Other risk 

factors such as inadequate 

food intake and smoking 

were concentrated among 

the poor for both sexes. To 

prevent diabetes, 

interventions should be 

targeted at specific risk 

factors based on sex and 

socioeconomic class. 

The findings of this 

study are not 

nationally 

representative as 

the study was 

conducted in a 

single district in Sri 

Lanka. 

Ataguba 

(2013) 

South Africa (2005-

2008) 

To assess 

socioeconomic 

inequality in 

multimorbidity in 

illness and disability 

in South Africa 

between 2005 to 

2008. 

Inequality  Concentration 

index  

In the years of analysis, 

there was a 

disproportionate 

prevalence in the 

prevalence of 

multimorbidity and illness 

with the poor being most 

affected. A similar trend 

was observed for disability. 

Whereas there was a slight 

decrease in the pro-poor 

distribution in multiple 

The main limitation 

of this study was 

reliance on self-

reports for illnesses 

and disability 

conditions assessed. 
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illnesses between 2005 and 

2008, the pro-poor trend 

for disabilities remained 

constant. Of interest, a pro-

poor distribution of 

hypertension was observed 

from 2005 to 2008. 

Ahmed et 

al. (2019) 

Bangladesh (2011) To assess 

inequalities in the 

prevalence of 

undiagnosed 

hypertension in 

Bangladesh. 

Inequality Concentration 

curve and 

concentration 

index 

Undiagnosed hypertension 

was concentrated among 

lower socioeconomic group 

individuals. To reduce the 

burden of undiagnosed 

hypertension and 

associated inequalities, 

screening and awareness 

creation initiatives should 

be targeted particularly to 

the poor and those with 

low educational attainment. 

 

 

Conducting a 

decomposition 

analysis could have 

explained the 

factors responsible 

for observed 

inequalities in 

undiagnosed 

hypertension in 

Bangladesh hence 

offering focus areas 

for policy action. 
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Neves et al. 

(2018) 

Brazil (2013) (i) To measure the 

prevalence of 

various care 

services offered to 

the elderly with 

diabetes in Brazil; 

and (ii) To assess 

the social 

inequalities in these 

services. 

Inequality  SII and 

concentration 

index 

For all the eight care 

services assessed, the rich 

reported a 

disproportionately higher 

prevalence. There was a 

marked pro-rich distribution 

for recommendations to 

measure blood glucose, to 

examine the feet, for a 

glycaemic curve request, 

and eye examination. These 

results can be explained by 

the differences in access to 

care and for a variety of 

services between the 

elderly who are rich and 

poor. 

The main limitation 

of this study is that 

the evaluated care 

services were based 

on participant recall 

hence being prone 

to recall bias, 

especially for 

services that needed 

a one-year recall. 

Similarly, 

participants who 

had more frequent 

contact with their 

care providers may 

have potentially had 

better recall 

compared to others 

who had less 

frequent access. 
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Moradi et 

al. (2012) 

Iran (2005 and 

2009) 

To determine 

socioeconomic 

inequalities in risk 

factors for non-

communicable 

diseases (NCDs). 

Inequality Concentration 

index 

Apart from physical 

inactivity, all the NCDs risk 

factors were concentrated 

among the poor. However, 

there was no overt 

socioeconomic inequality 

for other risk factors such 

as smoking, excess weight, 

and hypercholesterolemia. 

For the reduction of NCDs 

burden, healthcare policies 

must be targeted at the 

disparities in NCDs risk 

factors. 

Social desirability 

bias is a limitation in 

the reporting of 

some of the 

assessed NCD risk 

factors. The small 

sample size in the 

2009 survey also 

reduced the 

precision of the 

estimates. The 

findings of the study 

are not nationally 

generalisable as it 

was conducted in 

only one province in 

Iran. 
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5.0 Empirical review from HICs  

Inequality in disease experience: severity and mortality 

Evidence from studies conducted in HICs generally suggests that those in low socioeconomic 

position (regardless of the measure used for socioeconomic classification and the methodological 

approach for assessing inequality) tend to suffer a disproportionately higher burden of NCDs 

compared to those in high socioeconomic status (199-208). For example, using mortality data from 

repeated cohort studies conducted from 1981 to 2001 in New Zealand, Blakely et al. (209) found 

that while relative inequality in mortality initially increased before stabilizing from 1996 to 2001; 

cardiovascular diseases, as the driver of the observed disparities became less important as cancer 

increasingly contributed to the observed inequality in income mortality for both men and women. 

By contrast, a longitudinal study conducted in six European countries between 1981 to 1995 to 

assess whether the lower socioeconomic groups are more likely to experience unfavourable 

trends in stroke mortality compared to higher socioeconomic groups found that whilst there was 

a decrease in trends of stroke mortality by sex and socioeconomic groups in all countries, stroke-

related mortality was nonetheless concentrated more among the lower socioeconomic groups, 

and this disparity tended to widen among men in most countries (200).  

Moreover, though improved hypertension management (i.e., detection and treatment) was 

suggested to have contributed to declines in mortality in all socioeconomic groups, persistent 

disparities in stroke mortality indicated that unequal utilisation of healthcare remains (200). In as 

much as both studies by Blakely et al. and Avendano et al. were conducted in a relatively similar 

period, had similar study designs and used the same methodological approach (i.e., relative index 

of inequality) to assess socioeconomic inequalities in NCD mortality, their findings are not directly 

comparable. For instance, Blakely et al. used household income as the measure of socioeconomic 

status while Avendano et al. used educational level and occupational class. A study conducted in 

Sweden has revealed that the use of education and income as proxy measures of socioeconomic 

status show a critical difference in inequality estimates with educational measures being preferred 

as a more decisive measure than income in assessing inequality (210). Also, New Zealand was not 

among the six European studies included in Avendano et al.’s study. Yet, both studies showed the 

existence of a socioeconomic gradient in NCD mortality in Europe with cardiovascular disease as a 

major contributor to the observed inequality. 

Socioeconomic inequality in the incidence, prevalence, and risk factors of NCDs 

Studies that assessed socioeconomic inequality in the incidence and prevalence of NCDs and their 

risk factors found consistent results. For instance, studies carried out in Spain (202, 208), England 
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(204), Portugal (206) and 11 European countries (211) found significant socioeconomic inequalities 

in the prevalence and incidence of type 2 diabetes, chronic diabetic complications and 

cardiovascular risk factors. Those in low socioeconomic status shared a disproportionately higher 

burden. Albeit there were mixed findings, it was concerning to note that women were found to 

bear a higher burden, relative to men, in the socioeconomic inequality in diabetes prevalence (202, 

204, 208) and incidence in some studies (211). However, there was no difference in socioeconomic 

inequality in diabetes prevalence for both men and women for a study in Portugal (206). The 

potential explanations for the observed socioeconomic inequality included improved case 

ascertainment in socioeconomically disadvantaged groups, increase in diabetes risk factors such 

as overweight or obesity especially in women and earlier onset and survival of individuals with 

diabetes (204, 208, 211). Pointing to the possibility of gaps in care received, it was worrisome to 

note that despite lower socioeconomic groups in Spain utilising primary care more, they still had 

an unequal burden in cardiovascular risk factors (202).  

However, it is important to note that all studies that assessed socioeconomic inequality in diabetes 

prevalence relied on self-reports of diagnosed diabetes which only presents about 30-50% of 

diagnosed diabetes (212, 213). Therefore, there is a possibility of underestimation of the true 

socioeconomic inequality in the prevalence of diabetes in the studies reviewed given that the poor 

tend to under-report their disease conditions compared to the rich (192). Hence, there is a need for 

more objective measures, such as biomarker tests to validate these findings. Besides, it is 

important to keep in mind that different studies used different methods to assess socioeconomic 

status and inequality. For example, Larranga et al. (202) used area-based socioeconomic measures, 

Imkampe and Gulliford (204) used household income while others used educational attainment 

and income (206, 208, 211). Consequently, these findings are not directly comparable due to 

heterogeneity in employed methodological techniques. Though there are debates for and against 

the use of educational measures for socioeconomic classification, it has been criticised as being a 

less predictive measure of socioeconomic class compared to income or ownership of capital 

assets. Espelt et al. (2008) suggest that educational measures may not have a universal application 

due to its relatedness to age, sex, race, birth cohort, etc. 

Socioeconomic inequalities in the utilisation of services 

It has been argued that a health system provides universal health coverage when everyone 

irrespective of their socioeconomic status can access needed quality health services without 

undergoing undue financial hardship (214). Contrary to general expectations of equity in access or 

utilisation of healthcare services, it was somewhat surprising to note that even in many HICs (with 
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universal healthcare systems), socioeconomic inequalities and inequities in the utilisation of care 

services for NCDs exist (205, 207, 210, 215). Despite universal health coverage in Denmark, for 

example, it was found that utilisation of diabetes healthcare services differed according to 

socioeconomic status.  

Specifically, services in primary care such as outpatient services showed marked inequalities in 

utilisation among the socioeconomic groups with wealthy diabetic patients benefiting the most 

(210). Further, morbidity outcomes such as “severe complications at diagnosis” and “years with 

severe complications” were concentrated among lower socioeconomic groups. In comparison, 

outcomes variables like “years without complications” and “duration with diabetes” were 

concentrated among the better-off socioeconomic groups (207). By contrast, in the United States, 

Colombia and Mexico, having health insurance strongly influenced receiving a diagnosis and 

effective management of diabetes (i.e., attainment of treatment targets for serum cholesterol, 

blood pressure, and blood glucose) (215). Therefore, this confirmed a pro-rich utilisations of 

needed diabetes care services and the failure of the health system to respond equally to the needs 

of diabetic patients. 

Factors contributing to socioeconomic inequality in NCDs in HICs 

Unlike studies reviewed in LMICs, it is important to note that many studies reviewed in HICs mainly 

relied on regression analysis to assess factors associated with or contributing to socioeconomic 

inequalities in NCDs (199-202, 215). Nevertheless, a Danish study used the decomposition approach 

to assess inequality in diabetes morbidity pattern throughout a patient’s lifespan (207). This study 

found that factors like morbidity patters, healthcare costs, higher age, gender, occupational class, 

level of education, and region of residence to significantly explain inequality in utilisation of 

diabetes care.  
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Conclusion 

In sum, whereas different methodological approaches for equality assessment as well as different 

variables were used in creating socioeconomic groups, there is substantial evidence to believe that 

there are socioeconomic inequalities in NCDs in HICs with those in low socioeconomic status and 

women, in particular, being most affected. Further, factors such as healthcare costs, occupational 

class, region of residence, among others, were found to explain the socioeconomic inequality in 

care utilisation for diabetes treatment. Table 2 summarises empirical findings of studies from HICs. 
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Table 2 Summary of empirical studies from high-income countries (2005-2018) 

Study Country/Countries 

and year(s) of 

analysis 

Objectives of the study Type of 

analysis 

(inequality, 

inequity or 

both) 

Methods used for 

socioeconomic 

inequality/inequity 

assessment 

Findings and 

explanations (and 

conclusions) 

Limitations  

Blakely et 

al. (2008) 

New Zealand (1981, 

1986, 1991, 1996 and 

2001) 

(i) To determine 

whether disparities 

between income and 

mortality changed 

during a period of 

major structural and 

macroeconomic 

reform; (ii) To estimate 

the changing 

contribution of 

different diseases to 

these disparities. 

Inequality Slope Index of 

Inequality (SII) and 

the Relative Index 

of Inequality (RII) 

Pooled relative 

inequalities increased 

from 1981-4 to 1996-

9. Absolute 

inequalities were 

stable over time, with 

a possible fall from 

1996-9 to 2001-4. 

Cardiovascular 

diseases were the 

major contributor to 

the observed 

disparities between 

income and mortality 

but decreased in 

importance from 45% 

in 1981-4 to 33% in 

2001-4 for males and 

from 50% to 29% for 

females. The 

corresponding 

contribution of 

Despite being a full 

population study, 

statistical power was 

insufficient to detect 

small changes in trends 

in inequalities. Also, it is 

not possible to infer a 

causal link between 

structural or 

macroeconomic reform 

and trends in health 

inequalities in an 

observational study.  
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cancer increased 

from 16% to 22% for 

males and 12% to 25% 

for females.  

Espelt et 

al. (2008) 

10 European 

countries (1994 to 

2004 for morbidity 

data and 1990 to 

2003 for mortality 

data) 

To determine and 

quantify socioeconomic 

position (SEP) 

inequalities in diabetes 

mellitus in different 

settings in Europe. 

Inequality Range, Regression 

models, and age-

adjusted prevalence 

ratios and risk ratios 

People with a 

disadvantaged SEP 

reported higher 

diabetes prevalence 

compared to people 

with an advantaged 

SEP. In all countries, 

lower socioeconomic 

position was related 

to a higher rate of 

mortality from 

diabetes, and a linear 

relationship was 

observed. Also, the 

risk ratio of dying 

from diabetes was 

higher among 

women in low SEP 

compared to men in 

the same class.  

Information bias due to 

under-recording of self-

reported diabetes 

morbidity and under-

recording of diabetes 

mortality in death 

certificates.  

Avendan

o et al. 

(2005) 

Six European 

countries: Denmark, 

Finland 

England/Wales, Italy, 

Norway, Sweden 

To assess whether 

there is a common 

tendency among lower 

socioeconomic groups 

to experience less 

Inequality RII, regression 

analysis, and rate 

ratio 

Stroke-related 

mortality was 

concentrated more 

among the lower 

compared to the 

A decline in the 

proportion of the 

population in the low 

educational category 

may have obscured or 
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(1981 to 1985 and 

1991 to 1995) 

favourable trends in 

stroke mortality than 

do higher 

socioeconomic groups 

in European countries. 

higher 

socioeconomic 

groups, and the 

disparities were 

particularly stark in 

Norway, especially 

among men. 

Socioeconomic 

differences in 

Ischemic heart 

disease (IHD) 

mortality, on the 

other hand, tended 

to widen among men 

in most countries 

apart from Italy. 

Increased mortality 

from IHD may have 

been because of a 

substantial increase 

in risk factors such as 

smoking and 

overweight, 

particularly in the 

lower socioeconomic 

groups. 

inflated socioeconomic 

inequalities in stroke 

mortality. 
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Dalstra et 

al. (2005) 

Eight European 

countries: Belgium, 

Denmark, Finland, 

France, Great Britain, 

The Netherlands, 

Italy and Spain (1991 

to 1997) 

To estimate 

educational inequalities 

in 17 different chronic 

disease groups in eight 

European countries. 

Inequality Regression analysis Socioeconomic 

inequalities were 

observed for most 

chronic diseases such 

as stroke, diabetes, 

hypertension, 

arthritis, and diseases 

of the central 

nervous system. 

These inequalities 

were larger among 

women than men. 

The observed gender 

inequality can be 

explained by 

inequalities of risk 

factors like obesity 

and physical inactivity 

that are 

concentrated among 

women relative to 

men. 

It was not possible to 

undertake cross-

country comparisons 

due to differences in 

educational distribution 

(and its social meaning) 

- the measure used for 

socioeconomic 

classification across 

countries. Further, 

different sampling 

frames, response rates, 

and survey questions 

used across the 

countries hindered 

comparison. 
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Gakidou 

et al. 

(2011) 

Three HICs: England, 

United States of 

America, and 

Scotland; and four 

LMICs: Thailand, 

Mexico, Colombia, 

and the Islamic 

Republic of Iran 

(2003-2007) 

(i) To examine the 

effectiveness of the 

health system response 

to the challenges of 

diabetes across 

different settings; and 

(ii) To explore the 

inequalities in diabetes 

care that are 

attributable to 

socioeconomic factors. 

Inequality Regression analysis Other than Thailand, 

the observed 

inequalities in the 

diagnosis and 

treatment of 

diabetes varied 

among countries due 

to differences in 

income and 

education. In low 

(Iran) and upper-

middle-income 

(Thailand) countries, 

inequalities in 

diabetes diagnosis 

were as a result of 

living in urban areas. 

This was not a 

concern in other 

countries. 

Data used in this study 

was based on self-

reports in the 

population surveys. 

There are limitations of 

self-reports such as 

under-reporting of 

diabetes among the 

low socioeconomic 

groups 
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Larranga 

et al. 

(2005) 

Spain (2000) To establish the 

relationship between 

socioeconomic status 

and the prevalence of 

type 2 diabetes, 

cardiovascular risk 

factors, and chronic 

diabetic complications. 

Inequality Regression analysis Socioeconomic 

inequalities in the 

prevalence of 

diabetes were 

observed. The lower 

socioeconomic 

status, especially 

among women, was 

mainly affected 

relative to those in 

high socioeconomic 

class. Additionally, 

cardiovascular risk 

factors were 

prevalent in the 

lower socioeconomic 

groups who utilised 

primary care more. 

Since the study used 

area-based measures 

instead of individual-

level socioeconomic 

variables, there is 

residual confounding in 

the association of 

socioeconomic status 

and observed 

association in diabetes 

prevalence in low 

socioeconomic status.  

Borrel et 

al. (2007) 

Spain (1992-2003) To analyse trends in 

mortality inequalities by 

educational level for 

the main causes of 

death among men and 

women in Spain. 

Inequality RII Inequality trends 

analysis showed that 

cause-specific 

mortality was higher 

among those with 

less education except 

for lung and breast 

cancer. Whereas 

diabetes-related 

mortality tended to 

increase over time, 

The key shortcoming of 

this study was the 

missingness of 

educational level 

variable, which was 

used to categorise 

individuals into 

socioeconomic groups. 

This may have affected 

the assessment of 

inequality measures. 
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inequality was 

observed as women 

compared to men 

had a higher 

distribution of deaths 

due to diabetes. 

Imkampe 

et al. 

(2011) 

England (1994-2006) To determine whether 

socioeconomic 

inequalities in 

diagnosed diabetes are 

reducing or increasing 

over time. 

Inequality SII and RII There was increased 

diabetes inequality in 

social class and level 

of education in 

women while no 

inequality was 

observed in men. 

Improved case 

ascertainment in 

socioeconomically 

disadvantaged 

groups, an increase in 

diabetes risk factors 

in the population, 

especially among 

women, earlier onset 

of type 2 diabetes 

and longer survival of 

individuals with 

diabetes could 

explain the 

inequalities. 

The validity of the self-

reported diagnosis of 

diabetes is low and 

unreliable. 
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Mosquer

a et al. 

(2011) 

Sweden (2008-2010) (i) To estimate income-

related inequalities in 

eight biological 

cardiovascular risk 

factors in Swedish 

middle-aged women 

and men; (ii) To 

examine the 

contributions of 

demographic, 

socioeconomic, 

behavioural and 

psychological 

determinants to the 

observed inequalities. 

Inequality Concentration 

indices 

All eight 

cardiovascular risk 

factors were 

concentrated among 

the poor. Inequalities 

varied substantially 

for different 

cardiovascular risk 

factors, but women 

experienced a 

greater magnitude. 

Socioeconomic 

conditions and health 

behaviours were the 

main explanatory 

factors for both 

genders. 

Potential for selection 

bias as men, 

immigrants, singles, and 

poorer people were 

underrepresented in 

the study area. 

Santos et 

al. (2017) 

Portugal (2014) To describe 

socioeconomic 

inequalities in the 

distribution of diabetes 

in the population of 

Portugal. 

Inequality Concentration 

curve, 

concentration 

index, and RII 

The prevalence of 

diabetes was found 

to be pro-poor in 

both men and 

women. These 

findings were 

confirmed with the 

relative index of 

inequality 

assessment. The 

findings suggest that 

improvement in the 

The main limitation of 

this study was the use 

of self-reported 

diabetes in the 

assessment of 

socioeconomic 

inequalities as this may 

have potentially 

underestimated the 

true prevalence of 

diabetes in the 

population. 
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level of education 

and income could 

potentially influence 

the adoption of 

healthy behaviours, 

reduce diabetes 

burden, and 

observed 

inequalities. 

Sortsø et 

al. (2018) 

Denmark (2011-2013) (i) To quantify 

inequality in diabetes 

morbidity patterns over 

patients’ entire life 

span; (ii) To decompose 

inequality by 

quantifying the 

contribution 

attributable to 

individual 

sociodemographic 

determinants; and (iii) 

To compare levels of 

inequality measured 

through income and 

educational level. 

Inequality Concentration 

curve, 

concentration index 

and decomposition 

analysis 

Morbidity outcomes 

such as 'severe 

complications at 

diagnosis' and 'years 

with severe 

complications’ were 

concentrated among 

the lower 

socioeconomic 

groups. By contrast, 

outcome variables 

such as 'years 

without 

complications' and 

'duration of diabetes' 

was concentrated 

among the better-off 

socioeconomic 

groups. To reduce 

the observed 

A cohort study design 

would provide a more 

precise estimate of 

inequality in morbidity 

and mortality. Also, the 

inclusion of patients' 

lifestyle characteristics 

could have enhanced 

the interpretation of 

these findings 
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inequality, it is vital to 

invest in efforts 

targeted toward 

socially vulnerable 

groups. 

Espelt et 

al. (2012) 

Spain (1987-2006) To analyse trends in 

socioeconomic 

inequality in the 

prevalence of self-

reported diabetes 

among men and 

women aged ≥ 35 years 

in Spain from 1987 to 

2006. 

Inequality SII and RII Socioeconomic 

inequalities in 

diabetes increased 

over time (mainly in 

women). Diabetes 

prevalence was 

higher among those 

with lower education 

relative to the highly 

educated. Body mass 

index, lifestyle, and 

diet partly explains 

the inequality. 

Self-reports tend to 

underestimate the true 

prevalence of diabetes, 

especially among the 

lower socioeconomic 

groups. Also, the use of 

educational attainment 

may not allow for 

universal application or 

comparison. 

Sortsø et 

al. (2017) 

Denmark (2011) (i) To quantify 

inequality in diabetes 

healthcare service 

utilisation; (ii) to 

understand 

determinants of these 

inequalities in relation 

to sociodemographic 

and clinical morbidity 

factors; and (iii) to 

compare the empirical 

Inequality Concentration 

curve and 

concentration index 

Despite Denmark's 

universal healthcare 

system, the use of 

diabetes services was 

pro-rich (especially 

among patients with 

higher educational 

level). Specifically, 

outpatient services, 

rehabilitation, and 

specialists in primary 

Data on patients' 

lifestyles, patients' 

needs expressed 

through physicians, or 

self-assessed by the 

patient could have 

enhanced the study. 

Also, the use of 

household rather than 

individual income as a 

measure of SES would 
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outcome of using 

income level and 

educational level as 

proxies for 

socioeconomic status 

(SES). 

care showed marked 

disparities in 

utilisation among the 

socioeconomic 

groups. The use of 

education and 

income as proxies for 

patients' 

socioeconomic 

position showed 

important 

differences in 

inequality estimates 

with educational 

measures being the 

most preferred.  

have been more precise 

in expressing inequality. 
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6.0 Summary and discussion of empirical review  

The empirical evidence from studies reviewed in both LMICs and HICs increasingly confirms the 

existence of socioeconomic inequalities and inequities in NCDs with the poor bearing the brunt of 

this inequality. In general, and though there are exceptions, the evidence from both LMICs and 

HICs generally indicated that there are socioeconomic inequalities in the prevalence and risk 

factors for NCDs like diabetes and hypertension with low-income groups having a disproportionate 

burden, especially among women in some settings (191, 195, 196, 202, 206, 208, 211). Additionally, 

pro-rich utilisation of needed NCD services was also observed in HICs, where there was universal 

health coverage (210, 215). Similar pro-rich access to health services was also reported in some 

LMICs (30, 31, 105). While there were no studies on inequality in NCDs mortality from LMICs, a pro-

poor distribution in NCD-related mortality was found in many HICs in Europe (200, 209).  

Also, whereas studies conducted in Brazil (30), China (31) and other 21 HICs and LMICs (186) 

showed a pro-rich inequality in utilisation of needed care services and the treatment and control 

of hypertension and other NCDs, it is still evident from the reviewed literature, especially in LMICs, 

that there is still a dearth of evidence on the level of inequity and socioeconomic inequality for 

cost-effective interventions like screening and treatment based on need at the population-level. 

This is especially the case for two reasons. One, the studies conducted in China and Brazil not only 

excluded other age-groups by focusing on the elderly population, but they were also not nationally 

representative in their design. Two, the study by Palafox et al. (186) that assessed the scale and 

patterns of socioeconomic inequality in hypertension treatment in 21 HICs and LMICs did not 

include Kenya.  

Among the reviewed empirical studies, no study in HICs assessed need-based (i.e., horizontal 

equity) inequity for NCDs. On the other hand, only one study in China (31), assessed horizontal 

equity (equal treatment for equal need) for access to treatment for chronic conditions. Elwell-

Sutton et al. (31) using more objective and specific measures (i.e., age, sex, self-rated health, 

coronary heart disease risk score, and chronic obstructive pulmonary disease) to assess equity in 

needed chronic diseases services found a pro-rich inequity in the treatment of three main chronic 

conditions (hypertension, hyperglycaemia, and dyslipidaemia) but not in general healthcare 

utilisation. This study will add to this empirical evidence by using a horizontal equity index to assess 

the level of equity in needed screening and treatment interventions for diabetes and hypertension. 

Overall, of the 29 empirical studies reviewed in this section, arguably few (four in LMICs and one in 

HICs) conducted a decomposition analysis to explain the factors contributing to socioeconomic 

inequality in NCDs. Nevertheless, need-factors such as age and gender significantly explained 



 

Page | 78  
 

inequalities in NCDs in both LMICs and HICs (105, 107, 207). On the other hand, non-need factors 

such as income, the region of residence, occupational status, and educational level were common 

to both LMICs and HICs in contributing to socioeconomic inequality in NCDs (31, 105, 107, 207). Of 

note, health system factors such as level of public health expenditure on health were also found 

to be the main contributor to socioeconomic inequality in the utilisation of secondary prevention 

for CVDs in 21 LMICs and HICs (185). 

Increasingly, several studies have begun to incorporate methods such as the concentration index 

and decomposition analysis in an attempt to go beyond the mere demonstration of socioeconomic 

inequalities in health and healthcare and to understand what underpins such disparities (205). 

Decomposition analysis, as compared to conventional regression models, uses outcomes 

estimated and summarised at the population-level by the concentration index along with the 

wealth distribution. As such, the question of which factors explain inequality can be directly 

addressed by the decomposition analysis that estimates independent contributions of various 

factors to the computed concentration index (111).  

On another note, it is critical to emphasise that in the context of health equity assessment, debates 

abound on the appropriate measure to use when categorising households into socioeconomic 

groups (216-219). Heterogeneity in the methodological approaches of socioeconomic class 

estimation in the reviewed studies from both HICs and LMICs attests to this fact. This 

notwithstanding, this mini-dissertation subscribes to the view that as has been demonstrated in 

previous empirical studies (218, 219), indeed the choice of socioeconomic status measure, 

depending on the context, does matter. As a result, entirely due to pragmatic reasons, the principal 

component analysis (see the next section for detailed elaboration) was employed in this study 

(112). 

The main limitation that belies the studies reviewed in both LMICs and HICs was the use of self-

assessed measures for socioeconomic inequalities in NCDs. For instance, it has been established 

that reporting a health condition, among other things, depends on the actual existence of the 

clinical condition, characteristics unique to respondents such as age, how frequently they have 

contact with a healthcare provider, their willingness to report the medical condition, their ability 

to recall whether they have the health problem or their knowledge about it (220-222). Whereas 

these factors may not be a major concern, say, for certain chronic conditions like cancer (223) 

compared to osteoarthrosis (224), they nonetheless raise reliability and validity queries regarding 

the use of self-reported measures. Studies conducted in six LMICs showed that a pro-rich 

distribution was observed when using self-reported measures. In contrast, a pro-poor distribution 



 

Page | 79  
 

was found when using standardised or symptomatic measures (193). Besides, these studies 

confirmed that self-reported measures underestimated the true prevalence for most NCDs 

compared to the use of clinical-based measures, especially among the poor (107, 192, 193). The 

proposed study will overcome this limitation by using data based on biomarker tests for diabetes 

and hypertension. 

In conclusion, this study will add to the NCDs inequity and inequality literature by providing 

context-specific evidence on the level of horizontal equity and decomposing socioeconomic 

inequality in the screening and treatment of diabetes and hypertension. Also, unlike many previous 

studies, the present study will use data based on biomarker tests for both conditions. To the 

knowledge of the author, there is limited evidence of this nature in Kenya as well as other similar 

settings. 
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Abstract 

Background:  

The significant rise in the burden of non-communicable diseases (NCDs) presents a major public 

health challenge to all countries, especially low-and middle-income countries (LMICs). In Kenya, 

NCDs account for 50% of hospitalisations and 55% of inpatient deaths. Diabetes and hypertension 

are among the major NCDs in Kenya. Equitable access and utilisation of screening and treatment 

interventions are critical for reducing the burden of diabetes and hypertension. This study assessed 

horizontal equity (equal treatment for equal need) in the screening and treatment for both 

conditions and further decomposed socioeconomic inequalities in care use in Kenya. 

Methods: Cross-sectional data from the 2015 NCDs risk factors STEPwise survey, covering 4,500 

adults aged 18-69 years were analysed. Horizontal inequity (HI) index, concentration curves, and 

concentration indices were used to assess inequity and inequality. Contributions of need (age, sex, 

NCD comorbidity, and body mass index (BMI)) and non-need (wealth status, education, exposure 

to media, employment, and area of residence) factors to the observed inequality were evaluated 

using a standard decomposition method. 

 

Results: The poor were the most in need of screening services. However, the rich were in greater 

need for treatment. After adjusting for need, a statistically significant pro-rich inequity in the use 

of diabetes (HI = 0.342; p<0.001) and hypertension (HI = 0.185; p<0.001) screening were observed. 

Similarly, the use of hypertension (HI = 0.095; p<0.001) and diabetes (HI = 0.009; p>0.05) treatment 

were pro-rich. Need factors such as sex and BMI were the largest contributors to inequalities in the 

use of screening services. By contrast, non-need factors like the area of residence, wealth, 

employment status and exposure to media mainly contributed to inequalities in the use of 

screening and treatment services. 

 

Conclusion: For universal health coverage goals for NCDs to be realised in Kenya, among other 

things, the use of screening and treatment services should be according to need. Specifically, 

efforts to attain equity in healthcare use for diabetes and hypertension services should be multi-

sectoral and focused on crucial inequality drivers such as regional disparities in care use, poverty 

and educational attainment. Also, to increase the use of screening services for NCDs, concerted 

awareness creation campaigns should be channelled through the mass media and other suitable 

avenues. 

 

Keywords: Socioeconomic inequality, horizontal inequity, decomposition analysis, non-

communicable diseases, Kenya. 
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Background  
Non-communicable disease-related morbidity and mortality pose an increasing challenge globally, 

especially in low-and middle-income countries (LMICs) where most of the world's population live 

[1]. In 2016, for instance, approximately 40 million deaths globally were due to non-communicable 

diseases (NCDs) with LMICs accounting for 80% of the deaths [2]. LMICs also continue to struggle 

in containing the relatively high disease burden from maternal and child mortality and infectious 

diseases such as HIV/AIDS, tuberculosis, leading to a "double burden" of communicable and NCDs 

[3, 4]. This not only poses further resource constraints to the already overstretched healthcare 

resources in LMICs but is also a threat to the attainment of equity in health and healthcare between 

and within countries [5-7]. 

The major NCDs—cardiovascular diseases (CVDs), cancers, chronic respiratory diseases and 

diabetes—present a unique challenge to the global health agenda of attaining universal health 

coverage (UHC)3 by 2030 [8]. Furthermore, recognition of the detrimental health, economic, and 

developmental consequences of NCDs has seen their inclusion in the 2030 Sustainable 

Development Goals (SDGs) [9]. SDG 3.4 explicitly aims to reduce by one-third premature mortality 

due to NCDs through prevention and treatment. To achieve this goal, reduction of shared NCDs 

risk factors such as physical inactivity, unhealthy diets, use of tobacco, and harmful use of alcohol 

have been prioritised [10]. Similarly, for diabetes and hypertension—which are major risk factors 

for CVDs [8], evidence shows that increasing access to preventive interventions such as timely 

screening among those at risk and providing treatment to those diagnosed are cost-effective 

measures of attaining the NCD pre-mature mortality target [11-14]. 

A well-functioning health system should ensure equity in the utilisation of health services, that is, 

based on need and not the ability to pay [15, 16]. Yet, there is convincing evidence that the poor 

(who bear the greatest NCDs burden and are most in need of screening and treatment) relative to 

the rich, utilise NCDs healthcare services the least [17-25]. This phenomenon is termed the inverse 

care law [26]. Demand and supply-side factors such as high levels of poverty, the substantial 

economic burden associated with the long-term care of NCDs, and insufficient health system 

capacity to handle NCDs (chiefly at the primary care level) are some of the reasons that contribute 

to the socioeconomic inequalities in NCDs [4, 8, 22, 23, 27-29]. 

Empirical evidence from previous studies that have assessed inequity and socioeconomic 

inequality in NCDs converge to the same conclusion: that the poor, relative to the wealthy, bear 

 
3 UHC aims to ensure utilisation of quality healthcare services by everyone based on need and without suffering 
financial hardship. 
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the brunt of inequality in the utilisation of care services for NCDs [18, 21-23, 30]. Elwell-Sutton et al. 

[23], for instance, have shown that in China, there are marked pro-rich inequality in the utilisation 

of treatment services for hypertension and dyslipidaemia. Likewise, pro-rich horizontal inequity in 

the utilisation of hypertension, hyperglycaemia and dyslipidaemia treatment were reported. Of 

interest, income and non-need factors (i.e., health insurance, education and longest-held 

occupation), mainly explained the observed inequality in NCDs treatment. These findings compare 

well with studies from other LMICs and high-income countries (HICs) which generally show that 

income, area of residence, level of education, occupational class, increasing age and lifestyle risk 

factors are significant contributors to the socioeconomic inequality in the prevalence or utilisation 

of NCDs care services [18, 20, 30-32].  

In Kenya, NCDs account for 50% of hospitalisations and 55% of inpatient deaths, with estimates 

indicating that mortality due to NCDs are likely to increase by over 50% in the next decade [33]. 

Besides, there are stark disparities in the use of screening and treatment services for diabetes and 

hypertension, mostly affecting the disadvantaged groups. For example, 73% of the poorest quintile 

population have never been screened for hypertension compared to 38% in the richest quintile [33]. 

Also, there are geographic disparities in treatment, as only 28% of those in rural areas compared to 

54% in urban areas reported utilisation of diabetes treatment [33]. Furthermore, a study has shown 

that Kenyan households with a member who has NCDs such as diabetes and hypertension, are 

twice as likely to incur catastrophic health expenditure (CHE)4 compared to households that do 

not [34]. This finding has been corroborated by other studies that have suggested that diabetic 

and hypertensive patients in Kenya incur CHE primarily due to medication and transport-related 

costs, with the poorest quintile bearing the most significant burden [35, 36]. Furthermore, 

screening, diagnosis and treatment costs for NCDs like cervical and breast cancer are unaffordable 

to many Kenyans [37]. 

Although evidence suggests the existence of inequalities in NCDs in Kenya, there is still a gap in 

knowledge as no study has assessed horizontal equity (i.e., equal treatment for equal need) in the 

utilisation of screening and treatment for NCDs based on need. Also, to the knowledge of the 

author, no study has assessed the factors contributing to socioeconomic inequality in the use of 

both interventions for diabetes and hypertension in the Kenyan context. Therefore, using a 

nationally representative NCDs risk factors survey data set, this study assessed horizontal inequity 

 
4 CHE occurs when out-of-pocket payments made by a household to receive health services exceed a certain 
threshold (usually 40% of non-food expenditure) and thus threatening their ability to meet other basic living 
costs. 
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in the screening and treatment of diabetes and hypertension and decomposed socioeconomic 

inequalities in the screening and treatment of diabetes and hypertension in Kenya. 

Methods  

Data  

This paper used the most recent and nationally representative cross-sectional STEPwise survey 

(STEPs) conducted by the Kenya National Bureau of Statistics (KNBS) between April and June 2015 

in all the 47 counties in Kenya [33]. The survey used the fifth National Sample Survey and Evaluation 

Programme (NASSEP V) master sample frame developed by the KNBS. The sample frame was 

developed using the Enumeration Areas (EAs) generated from the 2009 Kenya Population and 

Housing Census to form 5,360 clusters split into four equal sub-samples. A three-stage cluster 

sample design was used to collect the STEPs data. In the first stage, a total of 200 clusters (100 

rural and 100 urban) were selected systematically from the NASSEP V sampling frame using the 

equal probability selection method to ensure the resulting sample retained the properties of 

probability proportional to size as was used in the creation of the frame. The second stage of 

sampling involved a uniform selection of 30 households from the listed households in each cluster. 

In the third stage, one eligible participant was randomly selected from listed household members 

[33].  

A total of 6,000 households were identified, but 4,754 gave consent (i.e. 79.2% response rate) and 

participated in the study. A total of 4,500 households were retained after data cleaning. A more 

detailed description of STEPs data collection methodology is contained elsewhere [33]. To ensure 

national representativeness of derived estimates, sample weights were included in the statistical 

analyses. De-identified data set from the STEPs survey (which is available upon request from KNBS) 

was used in this study. Additionally, ethics clearance was obtained from the Human Research 

Ethics Committee of the University of Cape Town (Ref: 186/2020).  

Measuring socioeconomic status 

Socioeconomic status (SES) can be measured using several approaches classified as “direct 

measures”, that is, expenditure, income, consumption; and “proxy measures”, including 

education, occupation or social class, but mainly asset indices [38]. It is important to note that 

there are debates on the right choice of SES measure when it comes to health inequality 

assessment. Some argue that the choice of welfare measure may not overly affect inequality 

findings [39, 40] while others contend that the computed health inequality results could be 

sensitive, in some contexts, to the choice of welfare measure [38, 41]. Primarily due to pragmatic 
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reasons and following similar studies [22, 31, 38, 42], principal component analysis (PCA) [43] was 

used in this paper to generate an index of SES.  

Briefly, using a multivariable statistical approach, PCA reduces the number of variables in a data 

set into smaller dimensions [44]. Put another way, beginning with an initial set of correlated 

variables, PCA generates uncorrelated components in which case each component or index is a 

linear weighted combination of the original variables [43]. To construct household wealth, the first 

principal component provides the required welfare index ─ if it explains a substantial proportion 

of the variance, with larger weights being assigned to assets that vary most across households [39, 

44]. Data on 15 selected variables (e.g. source of drinking water, type of sanitary facility, roof, floor 

and wall material, source of energy for cooking and lighting, and ownership of TV, radio, 

refrigerator, washing machine, bicycle, motorcycle, landline, and cell phone) were used to 

generate standardised weighted scores. These variables were used to create a dummy of each 

variable signifying the presence of each item given that categorical variables are converted into a 

meaningless scale in PCA [45]. The composite weighted index was used to rank the sample into 

five wealth quintiles when necessary.  

Defining diabetes and hypertension  

In this study, having diabetes was defined based on the presence of any or all the three criteria: 1) 

previous diabetes diagnosis by a health worker, 2) use of prescribed anti-diabetic medication, or 3) 

having a fasting blood sugar of ≥ 7.0 mmol/L in the survey [23, 48]. Similarly, having hypertension 

was defined based on any or all the three criteria: 1) previous hypertension diagnosis by a health 

worker, 2) use of prescribed anti-hypertensive medication or 3) having a systolic and/or diastolic 

blood pressure of ≥ 140/≥ 90 mmHg [23, 49].  

Measuring need and use of diabetes and hypertension screening and treatment 

The need for diabetes and hypertension screening was defined as any individual aged at least 40 

years (for both men and women) as stipulated in Kenya's diabetes [46] and cardiovascular 

treatment guidelines [47]. The need for diabetes treatment was defined as those diagnosed with 

diabetes (i.e. fasting blood sugar (FBS) of ≥ 7.0 mmol/L) in the survey. Likewise, the need for 

hypertension treatment was defined as those diagnosed with hypertension in the survey (i.e. a 

third systolic and/or diastolic blood pressure of ≥ 140/≥ 90 mmHg, respectively). The diagnosis 

criteria for both conditions were informed by the national treatment guidelines [46,47]. 

The utilisation of screening services was assessed as having ever received a screening service for 

diabetes and hypertension from a formal health provider (i.e. doctor or other health workers) 
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before the survey. Similarly, utilisation of treatment was assessed as taking prescribed diabetes 

(i.e. insulin and/or oral hypoglycaemics) and hypertension treatment two weeks before the survey. 

For a granular presentation of inequality findings, the share of need and use of screening and 

treatment interventions were compared across the SES groups and regional divides in Kenya. Table 

1 further summarises the definitions of variables used in the analysis. 

Table 1 Definitions of variables used in the analysis 

Intervention Type of NCD Need Use 

Screening  Diabetes 
Respondents aged at least 40 years. 

Respondents reporting ever 

screened by a health worker. Hypertension 

Treatment Diabetes Respondents diagnosed with diabetes 

in the survey (i.e. FBS ≥7.0 mmol/L). 

Respondents reporting the use of 

diabetes treatment (i.e. either 

prescribed insulin and/or oral 

hypoglycaemics). 

Hypertension Respondents diagnosed with 

hypertension in the survey (i.e. 

systolic and/or diastolic blood 

pressure reading ≥ 140 mmHg or ≥ 90 

mmHg). 

Respondents reporting the  

use of prescribed anti-hypertensive 

treatment at least two weeks 

before the survey. 

 

Analytical approaches 

Measuring inequality in care utilisation  

Inequality in screening and treatment can be assessed using various methodological approaches, 

as discussed by Wagstaff et al. [55]. This paper used the concentration curves and concentration 

indices to assess inequality in the screening and treatment of diabetes and hypertension. The 

rationale for using these measures is their consistency in ranking individuals according to their SES; 

sensitivity to changes in population distribution across SES and their ability to assess relative as 

opposed to absolute inequality [54, 55, 56]. The concentration curve (CC) plots the cumulative 

share of the use of screening or treatment services (y-axis) against the cumulative share of 

households, ranked from poorest to richest (x-axis). So, if everyone uses screening or treatment 

services irrespective of their SES rank, the CC will consistently lie on the equality (45-degree) line. 

If, by contrast, there is a pro-poor (pro-rich) distribution in the use of screening or treatment 

services, the CC will lie above (below) the line of equality, with the gap between the CC and equality 

line depicting the extent of inequality [50].  

The concentration index (CIH) was computed as twice the covariance between screening or 

treatment for diabetes and hypertension and an individual's socioeconomic rank divided by the 
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mean of the health variable. Theoretically, the CIH lies between -1 (i.e. when the use of 

screening/treatment is concentrated on the poorest individual) and +1 (i.e. when the use of 

screening/treatment is concentrated on the richest individual). Overall, a positive (negative) CIH 

corresponds to a pro-rich (pro-poor) distribution. For a binary variable, the concentration index 

does not lie within the usual bounds but rather between (µH - 1) and (1- µH) and thus requires 

normalisation [57]. Given that the health variable of interest in this study was binary (i.e. 1 = use of 

screening/treatment; 0 = otherwise), the Wagstaff’s [57] proposed normalisation was used in this 

paper. However, there have been sharp debates between Wagstaff [57-59] and Erreygers [60, 61] 

regarding the appropriate normalisation approach. A detailed methodological discussion by 

Kjellsson and Gerdtham [62] informed the decision to use the Wagstaff’s normalisation. Kjellsson 

and Gerdtham [62] argue that the decision to use either the normalisation approaches proposed 

by Wagstaff or Erreygers is pegged on whether the interest is for relative as opposed to absolute 

inequality measure and the researcher's judgement on the preferred index. 

Decomposing the concentration index of screening and treatment 

While the CC and the CIH are relevant in examining the existence of socioeconomic inequalities in 

screening/treatment; they do not, however, explain the factors contributing to observed 

inequality. Consequently, to understand the factors contributing to relative inequality, the CIH was 

further decomposed following the methodology suggested by Wagstaff et al. [63]. Identifying 

these factors is critical for policy decisions around addressing the “underlying causes of 

inequality”. Thus, CIH can be decomposed as: 

CIH = ∑ 𝐶𝑗 (𝛽
𝑗
𝑍̅𝑗/𝜇

𝐻
)  +  (𝐺𝐶𝜀/𝜇

Η
)

𝐽

𝑗=1                         (1)   

                 Deterministic            Unexplained 

where 𝐶𝑗 (𝑍̅𝑗) is the concentration index (mean) of the jth contributing factor, 𝐺𝐶𝜀 is the 

generalised concentration index of the error term (𝜀) and 𝛽𝑗 is obtained from the linearly additive 

equation related to the contributing factors (z) to the screening or treatment variable (h) shown 

in Equation 2. The equation is given as: 

ℎ𝑖 = 𝛼 + ∑ 𝛽𝑗𝑗 𝑍𝑖𝑗 +  𝜀𝑖           (2) 

where 𝛼 and 𝛽𝑗 are the coefficients to be estimated and 𝜀𝑖  is the error term. The deterministic 

portion of the concentration index in Equation 1 can be interpreted as the contribution of each 

contributing factor (z) to the concentration index (CIH), which consists of two parts. It is a product 

of the concentration index of each contributing factor (𝐶𝑗) and the elasticity of hi with respect to 
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zj (i.e. ŋj =  𝛽𝑗𝑍̅𝑗/𝜇𝐻). The unexplained portion is computed as the difference between CIH and the 

deterministic portion. The residual cannot be systematically explained by variations in the 

contributing factors across socioeconomic groups [64]. The generalised linear model (with 

binomial family and identity link) was applied in the decomposition analysis [65]. Guided by well-

established literature in the field [18, 23, 32, 50-53], determinants of care utilisation were separated 

into “need” (i.e. NCDs comorbidity, body mass index (BMI), age and sex for screening; age and sex 

only for treatment) and “non-need” (i.e. education level, exposure to media, employment status, 

rural or urban residence, and quintiles of SES) factors for both screening and treatment. A negative 

(positive) contribution suggests a given determinant contributes to inequality in the pro-poor (pro-

rich) direction.  

Given that it is impossible to compute standard errors (SEs) for the components in the 

decomposition in Equation 1 (i.e. elasticities and each contributing factor's contribution to the 

concentration index), the bootstrap method [66, 67] was used to obtain such SEs in the analysis. 

To avoid inconsistent estimates of bootstrap SEs, the sampling structure of the data was taken 

into account as applied by Ataguba et al., [68]. A total of 1,000 replications were used to estimate 

the SEs for each estimate.  

Measuring horizontal inequity in care utilisation  

Horizontal equity analysis assesses if there is a difference in care utilisation after standardising for 

health service utilisation based on need [50]. Inequity in care use estimated through the horizontal 

inequity (HI) index embodies the principle that healthcare should be utilised according to need (i.e. 

“equal treatment for equal need”). The HI was computed as the difference between the 

concentration index for actual (observed) care utilisation and need-expected utilisation. Indirect 

standardisation approach was used to predict need-expected utilisation of screening and 

treatment [50, 51]. HI lies within the range of -1 to +1 with a negative (positive) value indicating a 

pro-poor (pro-rich) inequity. HI value of zero means there is no inequity. To estimate how much 

care each individual would receive if they were treated equally to everyone in the sample with 

equal needs, we fitted a linear regression model [50]. All statistical analyses were conducted in 

Stata (version 15.1). 
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Results 

Descriptive analysis 

As shown in Table 2, a higher proportion of respondents were female (60%), were in the 20-39 years 

age category (29%) and had attained primary level of education (47%). Only 19% of respondents 

were not in any form of employment, and more than half (54%) resided in a rural area. The 

prevalence of hypertension was 30%, whereas that of diabetes was 4% (Table 2). About 2% of the 

population had both diabetes and hypertension. Notably, the richest quintile (3.76%) relative to the 

poorest quintile (1.11%) had the highest burden of both conditions in Kenya (Table 2). 
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Table 2 Descriptive statistics grouped by wealth quintile 

 All Household socioeconomic groups 

p-
value
* 

  Col % 
Poorest 
quintile 

2nd 
quintile 

3rd 
quintile 

4th 
quintile 

Richest 
quintile 

 

N 4500 918 891 899 909 883  

Sex       
 

 Female 60.02 65.25 60.38 58.40 61.02 54.81 

< 0.01  Male 39.98 34.75 39.62 41.60 38.94 45.19 

Age (years)        
 <19  4.53 5.02 5.52 4.36 4.20 3.52 

< 0.01 

 20-29 28.56 24.34 25.68 26.15 30.06 36.78 

 30-39 27.96 28.71 29.39 27.93 24.64 29.17 

 40-49 17.68 16.81 15.88 20.11 19.00 16.57 

 50-59 12.06 13.53 13.06 11.96 12.82 8.85 

 60+ 9.21 11.57 10.47 9.50 9.28 5.11 

Education level        
 No formal schooling 16.76 50.87 11.00 9.12 8.47 3.40 

< 0.01 

 Primary 46.53 39.98 63.30 59.07 45.32 24.92 

 Secondary 25.47 8.28 22.00 25.47 33.00 39.07 

 Tertiary 11.24 0.87 3.70 6.34 13.20 32.61 

Marital status        
 Married/Cohabiting  67.86 72.55 65.21 68.19 69.97 63.15 

< 0.01  Not married  32.14 27.45 34.79 31.81 30.03 36.85 

Employment status        
 Unemployed 18.51 3.59 9.20 15.46 24.75 40.09 

< 0.01 

 Informal employment 39.71 33.88 42.98 43.94 39.49 38.39 

 Formal employment 41.78 62.53 47.81 40.60 35.75 21.52 

Residence        
 Rural 53.67 77.89 76.54 56.28 42.46 14.27 

< 0.01  Urban 46.33 22.11 23.46 43.71 57.54 85.73 

BMI (Kg/m2)        
 < 18.5 (underweight) 11.69 27.55 10.67 8.45 7.13 4.64 

< 0.01 

 18.5-24.9 (normal) 56.80 60.26 66.06 60.21 54.43 42.69 
 25.0-29.9 
(overweight) 20.97 9.73 17.32 22.54 23.01 32.46 

 ≥ 30.0 (obese) 10.54 2.46 5.96 8.80 15.42 20.21 

Presence of NCD        
 Has diabetes 3.52 3.40 1.31 2.38 5.23 5.57 

< 0.01 

 Has hypertension 30.15 24.70 28.39 30.94 32.74 34.09 

 Has both diabetes 
and  hypertension 2.08 1.11 1.01 1.23 3.33 3.76 
*p-value from Chi-squared test 
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Inequality in need and use of screening  

Figure 1 shows that poorer individuals had a higher need for diabetes and hypertension screening 

(concentration curves lie above the equality line). In contrast, the use of diabetes and hypertension 

screening favoured the rich (concentration curves lie below the equality line). Both of these results 

were statistically significant. For example, the concentration indices for diabetes (CI = 0.362; p < 

0.01) and hypertension (CI = 0.293; p < 0.01) screening were pro-rich (Table 3). 

 

Figure 1 Concentration curves for need and use of diabetes and hypertension screening in Kenya 

Table 3 Concentration indices for need and use of screening services for diabetes and hypertension 

in Kenya (STEPs 2015)  

Intervention Concentration 
index 

Std. Error p-value 

Need diabetes screening -0.077* 0.038 0.045 
Need hypertension screening -0.077* 0.038 0.045 
Screening for diabetes  0.362** 0.074 0.000 
Screening for hypertension  0.293** 0.041 0.000 

Notes: *p<0.05, **p<0.01  

 

A further breakdown of who benefits from diabetes and hypertension screening revealed that the 

wealthier quintiles benefited disproportionately more than they should given their share of need 

(Figure 2). Of interest, even for the richest quintiles, the disparity was higher for diabetes screening 

(38%) compared to hypertension screening (27%) (Figure 2).  
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Figure 2 Distribution of share of need and use of screening services by wealth quintile in Kenya 
(STEPs 2015) 

There were disparities in need and use of diabetes and hypertension screening in all the regions 

(Figure 3). For instance, the disparity between the share of need and use for diabetes screening 

was highest in the Central region (15% vs. 21%). In contrast, the highest disparity in need and use of 

hypertension screening was seen in the Rift Valley region (27% vs. 31%) (Figure 3).  

 

Figure 3 Distribution of need and use of screening services in Kenyan regions (STEPs 2015) 
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Inequality in need and use of treatment  

Figure 4 shows a pro-rich distribution of need for diabetes and hypertension treatment, a finding 

that is confirmed by the concentration indices in Table 4. Interestingly, while the use of 

hypertension treatment was pro-rich (CI = 0.030; p > 0.05); the use of diabetes treatment was pro-

poor (CI = -0.109; p > 0.05) (Table 4). Nevertheless, if broken down by the specific type of diabetes 

treatment used, the use of insulin favoured the rich (CI = 0.082; p > 0.05) while the use of oral 

hypoglycaemic favoured the poor (CI = -0.160; p > 0.05) (data not shown). However, none of the 

pro-rich or the pro-poor inequality findings was statistically significant at the conventional levels. 

 

Figure 4 Concentration curves for need and use of diabetes and hypertension treatment in Kenya 

Table 4 Concentration indices for need and use of treatment services for diabetes and 

hypertension in Kenya (STEPs 2015)  

Intervention Concentration 
index 

Std. Error p-value 

Need diabetes treatment 0.164 0.122 0.182 
Need hypertension treatment 0.026 0.044 0.552 
Use diabetes treatment -0.109 0.189 0.569 
Use hypertension treatment 0.030 0.088 0.738 

Figure 5 shows that the wealthier quintiles benefited disproportionately more in the use of 

diabetes and hypertension treatment compared to their population share of need. For instance, 

whereas 33% of respondents in the fourth richest quintiles needed diabetes treatment, 46% used 

diabetes treatment (Figure 5).  
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Overall, Figure 6 shows that there is a disproportionate share in the use of hypertension treatment, 

and to an extent, diabetes treatment in the Kenyan regions given the population share of need. 

Notably, the disparity in the need and use of diabetes (9% vs. 17%) and hypertension (28% vs. 20%) 

treatment were highest in Coast and Rift Valley regions, respectively (Figure 6). 

Figure 5 Distribution of share of need and use of treatment services by wealth status in Kenya 

(STEPs 2015) 

Figure 6 Distribution of share of need and use of treatment services in Kenyan regions (STEPs 

2015) 
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Inequity in the use of screening and treatment 

After controlling for need, a statistically significant pro-rich distribution in the use of diabetes (HI = 

0.342; p<0.001) and hypertension (HI = 0.185; p<0.001) screening was observed. Except for diabetes 

treatment, a statistically significant pro-rich result in the distribution of hypertension treatment 

was found (Table 5).  

Table 5 Inequity in the utilisation of screening and treatment services for diabetes and 

hypertension in Kenya (STEPS 2015) 

Intervention Horizontal equity 
index 

Diabetes screening 0.342***(0.066) 
Hypertension screening 0.185***(0.024) 
Diabetes treatment  0.009(0.121) 
Hypertension treatment 0.095***(0.074) 

Note: standard errors reported in parentheses. *** p < 0.001 

Decomposition of inequality in care use 

Summary results of the decomposition analysis of inequality in screening and treatment are 

presented in Figures 7 and 8, showing an aggregate contribution of need and non-need factors. In 

general, the largest contribution to pro-rich inequality in screening and treatment was made by 

non-need factors. Specifically, wealth status, exposure to media, education, and area of residence 

contributed to the largest inequality in screening among the non-need factors for both diabetes 

and hypertension. Also, for both conditions, BMI explained inequality in the pro-rich direction for 

screening. Conversely, sex explained inequality in the pro-poor direction for hypertension and 

diabetes screening (Figure 7).  

 

Figure 7 Summary contributions to SES inequality in the utilisation of screening services for 
diabetes and hypertension in Kenya (STEPs 2015) 
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The area of residence was the largest contributor (in the pro-rich direction) to the observed 

inequality in diabetes treatment. Conversely, non-need factors like wealth and employment status 

were the largest contributors (in the pro-rich direction) to the inequality in hypertension treatment 

(Figure 8). Additionally, though in the pro-poor direction, age and education status also 

contributed to inequality in hypertension treatment (Figure 8). 

 

Figure 8 Summary contributions to SES inequality in the utilisation of treatment services for 
diabetes and hypertension in Kenya (STEPs 2015) 
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treatment (Table 7). However, none of the need and need contributors to inequality in diabetes 

and hypertension treatment were statistically significant at the conventional levels.  



 
 

Table 6 Decomposition analysis of inequality in the utilisation of screening services in Kenya (STEPs 2015) 
 

Diabetes screening Hypertension screening 

Determinants Elasticit
y 

CI Contribution Tot. 
Contr. 

Elasticity CI Contribution Tot. 
Contr. 

NCDs 
comorbidity 

        

> 1 NCD 0.001 0.328**(0.099) 0.003**(0.002) 0.003 0.017 0.328**(0.099) 0.005**(0.002) 0.005 
BMI 

        

Under_wght 
(Ref) 

        

Normal 0.053 -0.155***(0.014) -0.008(1.455) 0.011 -0.004 -0.155***(0.014) 0.001(0.109) 0.019 

Overweight 0.030 0.255***(0.032) 0.008(1.291) 0.030 0.255***(0.032) 0.008*(0.003) 
 

Obese 0.027 0.398***(0.036) 0.011***(0.003) 0.026 0.398***(0.036) 0.010**(0.002) 
 

Sex 
        

Male (Ref) 
        

Female 0.048 -0.078**(0.017) -0.004(0.852) -0.004 0.394 -0.078**(0.017) -0.031**(0.006) -0.031 

Age 
        

 <19 (Ref) 
        

20-29 0.060 0.115***(0.025) 0.007(0.622) -0.006 0.089 0.115***(0.025) 0.010**(0.010) -0.005 

30-39 0.085 -0.019**(0.026) -0.002(8.086) 0.118 -0.019**(0.026) -0.002(0.687) 

40-49 0.070 0.024(0.028) 0.002(0.747) 0.100 0.024(0.028) 0.002(0.012) 

50-59 0.059 -0.083(0.044) -0.005(0.004) 0.066 -0.083(0.044) -0.006(0.004) 

60+ 0.057 -0.135**(0.058) -0.008**(0.004) 0.067 -0.135**(0.058) -
0.009**(0.004) 

Media         

TV/Radio 0.013 0.809***(0.023) 0.010**(0.024) 0.010 0.038 0.809***(0.023) 0.031**(0.009) 0.025 

Residence 
        

Urban (Ref) 
        

Rural -0.019 -0.539***(0.043) 0.010(8.092) 0.010 -0.026 -0.539***(0.043) 0.014(0.420) 0.014 

Employment 
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Formal emp. 
(Ref) 

        

Self-employment -0.019 0.021(0.027) -0.000(0.292) 0.012 -0.022 0.021(0.027) -0.000(0.036) 0.004 

Not employed -0.035 -0.332***(0.022) 0.012(34.917) -0.013 -0.332***(0.022) 0.004(0.966) 

Education 
        

No school (Ref) 
   

 

    

Primary school 0.020 -0.491***(0.033) -0.009(0.472) 0.013 0.075 -0.149***(0.033) -0.011(0.044) 0.055 

High school 0.023 0.320***(0.029) 0.007(1.690) 0.077 0.320***(0.029) 0.025(4.573) 

Tertiary  0.023 0.621***(0.042) 0.015***(0.007) 0.066 0.621***(0.042) 0.041***(0.007
) 

Wealth quintile 
        

Quintile 1 (Ref) 
   

 

    

Quintile 2 0.019 -0.491***(0.055) -0.009(0.454) 0.086 0.024 -0.491***(0.055) -0.012(1.783) 0.091 

Quintile 3 0.043 0.005(0.069) 0.000(0.089) 0.034 0.005(0.069) 0.000(0.012) 

Quintile 4 0.054 0.508***(0.073) 0.028(1.759) 0.050 0.508***(0.073) 0.025(0.261) 

Quintile 5 0.067 1.000***(0.038) 0.067***(0.913) 0.078 1.000***(0.038) 0.078***(0.017) 

Residual 
  

 0.066 
  

 0.010 

Notes: Bootstrapped standard errors in parentheses using 1,000 replications; CI - concentration index; *p < 0.1; **p < 0.05; ***p < 0.01 

 

Table 7 Decomposition analysis of inequality in the utilisation of treatment services in Kenya (STEPs 2015) 
 

Diabetes treatment Hypertension treatment 

Determinants Elasticit
y 

CI Contribution Tot. 
Contr. 

Elasticity CI Contribution Tot. Contr. 

Sex 
        

Male (Ref) 
        

Female 0.258 -0.077(0.097) -0.020(1.870) -0.020 0.253 -0.078**(0.044) -0.020(0.806) -0.016 

Age 
        

<19 (Ref) 
   

 

   

 
20-29 -0.101 0.115(0.365) -0.012(0.030) -0.008 -0.852 0.115(0.109) -0.098(4.603) -0.074 
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30-39 -0.005 -0.019**(0.195) 0.000(0.116) 
 

-0.523 -0.019(0.084) 0.010(0.153) 
 

40-49 0.055 0.024(0.188) 0.001(1.827) 
 

-0.223 0.024(0.062) -0.005(0.016) 
 

50-59 -0.030 -0.083(0.116) 0.003(3.621) 
 

-0.144 -0.083(0.062) 0.012(3.986) 
 

60+ 0.000 -0.135(0.145) 0.000(0.373) 
 

-0.054 -0.135(0.088) 0.007(0.013) 
 

Residence 
        

Urban (Ref) 
        

Rural -0.698 -0.539**(0.099) 0.376(60.398) 0.384 -0.070 -
0.539***(0.064) 

0.038(6.075) 0.038 

Employment 
        

Formal emp. 
(Ref) 

   

 

   

 
Self-
employment 

-0.045 0.021(0.093) -0.001(0.166) -0.115 -0.128 0.021(0.078) -0.003(0.507) 0.088 

Not employed 0.343 -0.332***(0.095) -0.114(8.411) 
 

-0.274 -0.332***(0.068) 0.091(8.301) 
 

Education 
        

No school (Ref) 
   

 

   

 
Primary school 0.035 -0.149(0.129) -0.005(0.882) -0.027 -0.247 -0.149***(0.061) 0.037(0.380) -0.081 

High school 0.036 0.320(0.173) 0.011(0.595) 
 

-0.224 0.320*(0.084) -0.072(1.753) 
 

Tertiary -0.053 0.621***(0.125) -0.033(22.310) 
 

-0.074 0.621***(0.050) -0.046(2.318) 
 

Wealth quintile 
        

Quintile 1 (Ref) 
   

 

    

Quintile 2 0.132 0.491***(0.118) -0.065(0.077) -0.079 0.015 0.491***(0.059) -0.007(1.694) 0.200 

Quintile 3 -0.145 0.005***(0.134) -0.001(7.694) 0.130 0.005**(0.083) 0.001(0.123) 

Quintile 4 0.154 0.508(0.137) 0.078(0.183) 0.198 0.508(0.099) 0.101(0.085) 

Quintile 5 -0.091 1.000***(0.087) -0.091(11.370) 0.105 1.000***(0.053) 0.105(8.117) 

Residual 
  

 -0.189 
   

-0.067 

Notes: Bootstrapped standard errors in parentheses using 1,000 replications; CI - concentration index; *p < 0.1; **p < 0.05; ***p < 0.01 
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Discussion 

This study provides for the first time, empirical evidence that suggests the existence of 

socioeconomic inequality and horizontal inequity in the use of interventions for major NCDs in 

Kenya. These findings can serve as a baseline for future assessments of progress towards the 

attainment of the SDG 3.4 targeted at NCDs and UHC goals in Kenya. In general, the results confirm 

that need does not match the use of screening and treatment services for diabetes and 

hypertension across the SES groups as well as in the Kenyan regions.  

As has been increasingly shown by recent studies that suggest that the Kenyan health system is 

unequal and inequitable [69-71], this paper’s findings add to this evidence and suggest that policy 

interventions geared towards attaining equity in the Kenyan health system ought to pay special 

attention to NCDs. Among other policy options, it has been established that timely screening 

among those at risk and treatment among those diagnosed as cost-effective strategies for 

combating the burden of diabetes and hypertension [11, 14]. However, our findings reveal that 

there are huge gaps in meeting the population need for both interventions in Kenya.  

The poor need more diabetes and hypertension screening than the rich while the rich benefit more 

from screening services than their share of need. This finding could, in part, be explained by the 

unaffordability of NCDs screening services in Kenya. For instance, a previous study has shown that 

screening services for NCDs like diabetes are not affordable to many Kenyans, with healthcare 

costs being disproportionately higher in the private relative to the public sector [37]. Sex was the 

main “need” factor that contributed to socioeconomic inequality in the screening for diabetes and 

hypertension. Therefore, this finding suggests that females are more likely to seek screening 

services for NCDs. A similar finding has been reported in a similar study that assessed 

socioeconomic inequality for diabetes and hypertension screening in South Africa [74]. Also, given 

that “non-need” determinants such as exposure to media and education contributed to inequality 

in the screening for diabetes and hypertension in the pro-rich direction, unawareness of the 

importance of timely screening may also provide some insights into the possible reasons for 

underutilisation of screening among the poor.  

Whereas geographic spread of health facilities in Kenya has increased over time [72], other supply-

side factors such as physical inaccessibility of health facilities in Kenya remain a barrier in the 

utilisation of screening services as the area of residence contributed to pro-rich inequality. Also, 

weak health system capacity to offer care for NCDs, particularly at the primary care level, could 

help explain the inequality in screening finding. Fragmented health service delivery structure that 

is biased towards offering curative rather than preventive healthcare services is among the 
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examples of health system weaknesses [73]. The inequality and inequity finding in the screening 

for diabetes and hypertension compare well with the findings of a South African study that has 

shown marked pro-rich inequality and inequity in the screening for diabetes, hypertension and 

cholesterol, with non-need factors (i.e. wealth status, health insurance, and education) mainly 

contributing to the inequality [74]. 

This study also found that the need for diabetes and hypertension treatment does not match how 

different SES groups use these services. The wealthier quintiles relative to the poorer ones 

benefited more than their share of need for treatment for both conditions, and this disparity 

pattern was also seen in the Kenyan regions. Similar patterns have been reported in previous 

studies in Kenya that have assessed inequality in health and healthcare use or access at the sub-

national level [69, 75, 76]. In addition, similar findings are mirrored in a systematic review that 

assessed the progress towards equity in healthcare financing in LMICs. The evidence from the 

systematic review showed a consistent picture of the rich benefiting disproportionately more in 

the distribution of healthcare benefits than the poor [80]. Nevertheless, the pro-poor inequality 

finding for diabetes treatment was somewhat unexpected, given the economic burden associated 

with diabetes treatment in Kenya [36, 37]. However, it is important to note that the inequality 

findings for diabetes were not statistically significant at the conventional levels. Hence, it can be 

argued that the use of diabetes treatment is “equally” distributed in Kenya. Nevertheless, when 

the analysis was restricted to specific treatments, use of insulin favoured the rich (CI = 0.082) while 

the use of oral hypoglycaemics was pro-poor (CI = -0.160). The inconsistency in inequality findings 

for specific diabetes treatments might be explained by the fact that insulin is more expensive and 

could be affordable to wealthier individuals compared to poorer individuals. Furthermore, the 

possibility of underutilisation of diabetes treatment may not be ruled out. If anything, a cross-

sectional study conducted in eight counties in Kenya to evaluate the availability and prices for NCDs 

medicines in both the public and private sectors suggests that there is limited access to various 

NCDs medicines mainly due to cost-related reasons [77]. Even so, given the arguably small number 

of respondents that reported insulin use (19 out 73, or 26%) and oral hypoglycaemics use (35 out of 

72, or 48%) in this study, socioeconomic inequality in the use of diabetes treatment in Kenya should 

be evaluated further.  

In the decomposition analysis of inequality in diabetes and hypertension treatment, non-need 

factors primarily contributed to the observed inequality. For instance, area of residence, wealth, 

employment and education status contributed to inequality in both diabetes and hypertension 

treatment. Similar findings have been reported in China where non-need factors such as income, 

area of residence, longest-held occupation, and level of education were significant contributors to 
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the socioeconomic inequality in the utilisation of hypertension, hyperglycaemia and dyslipidaemia 

treatment [23]. Furthermore, despite Denmark's universal healthcare system, a pro-rich inequality 

in the utilisation of diabetes treatment has been reported with morbidity outcomes such as 

"severe complications at diagnosis" and "years with severe complications" being concentrated 

among lower socioeconomic groups. In contrast, outcomes like "years without complications" and 

"duration with diabetes" were concentrated among the better-off socioeconomic groups [30]. 

Also, a Brazilian study has shown a pro-rich inequality in the utilisation of a core set of eight 

diabetes interventions among the elderly with income principally explaining the pro-rich bias in 

care use [18]. Unlike findings from other settings [20, 32], in this study, the prevalence of diabetes, 

hypertension and comorbidity with both conditions was higher among the rich compared to the 

poor. This disproportionate NCD burden may lead to differences in healthcare demand between 

the rich and the poor. 

Several policy recommendations are imperative from the findings of this study. First, since service 

delivery falls within the docket of county governments, there is an urgent need to enhance the 

capacity of primary care facilities to implement cost-effective strategies such as timely screening 

so that need can match service use for this critical intervention. Second, for demand in the 

utilisation of screening services to be increased, national and county governments, including other 

relevant actors, should implement strategic awareness-raising campaigns to at-risk populations as 

age and sex contributed to the SES inequality in the screening of diabetes and hypertension. This 

can be done through targeted health education messages in the mass media and other appropriate 

channels. Additionally, unlike hypertension screening, laboratory fees are charged for diabetes 

screening in the public sector in Kenya [35,36]. As such, to improve equitable distribution, diabetes 

screening services should be offered free of charge in the public sector. Third, while recent efforts 

by the government of Kenya to attain UHC by 2022 are timely and commendable, more needs to 

be done to ensure equity in the use of NCDs services. Given the interplay of factors beyond the 

health sector that affect health as was seen in the role of non-need factors in contributing to 

inequality in screening and treatment, there is need for multi-sectoral approaches at various levels 

(i.e. local, national and regional) to address drivers of poverty and social inequality with a critical 

focus in marginalised areas. Some of the sectors that could collaborate with the health sector in 

addressing inequities/inequalities in NCDs include education and media sectors. For instance, for 

increased health education on NCDs, the educational sector can include NCDs in the curriculum. 

Also, various media channels can be used to raise awareness on the benefits of early NCDs 

screening as exposure to media was shown to contribute to SES inequality in diabetes and 

hypertension screening.  
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Study strengths and limitations 

This study had strengths and limitations. One key strength was the national representativeness of 

the data set used in this study. This gave the national picture of socioeconomic inequality and 

inequity in the screening and treatment for major NCDs in Kenya. Nevertheless, the findings of this 

study cannot be generalised in settings beyond Kenya. Two, previous studies have mainly assessed 

inequalities in the prevalence of NCDs (and in most cases using self-reported data). However, this 

study examines inequity and socioeconomic inequality in key interventions using objective 

measures of need for screening and treatment. Third, this study used a novel methodological 

approach: the decomposition analysis, to determine factors contributing to socioeconomic 

inequality in screening and treatment. 

This study also had limitations. The first limitation was data driven. As is common in studies on care 

utilisation, we relied on self-reported data in defining the use of both screening and treatment. 

This could potentially bias our inequality findings, especially if there were cases of misreporting. 

Likewise, although previous studies [78, 79] have reported no association between under-

reporting of care utilisation and demographic characteristics, except for age, we cannot rule out 

under-reporting of care utilisation in the low SES groups. Second, the STEPs data set was cross-

sectional in design and thus limiting the establishment of temporal trends in inequality and inequity 

in the use of screening and treatment. Furthermore, it is important to note that causality is not 

implied for the factors explaining observed inequality in screening and treatment.  

Conclusion 

Along with other low-and middle-income countries, Kenya faces a rising disease burden from non-

communicable diseases. This paper provides the first empirical evidence on the existence of 

socioeconomic inequality and inequity in screening and treatment interventions for NCDs based 

on need. These findings provide a benchmark for future equity and equality assessments for NCDs 

in Kenya. In keeping with the global UHC agenda and other key NCDs targets, there is an urgent 

need for the implementation of concerted efforts to ensure equity in the provision of NCDs 

healthcare services in Kenya. Indeed, given the ongoing policy reforms to attain UHC in Kenya, a 

window of opportunity exists to avert inequity in NCDs, and this paper provides some of the critical 

issues for consideration. 
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How equitable are non-communicable diseases services in Kenya? The case 

of diabetes and hypertension screening and treatment 

 

                                        
 

1. Introduction 

The disproportionate rise in the burden of non-

communicable diseases (NCDs) in low-and 

middle-income countries (LMICs) presents a 

major challenge to health systems. In 2019, for 

instance, more than three-quarters of the 41 

million NCDs-related deaths occurred in LMICs. 

Besides, available evidence convincingly 

concludes that the poor, relative to the rich, in 

both LMICs and high-income countries, bear 

the brunt of this burden as they are 

disadvantaged in utilising needed care 

services. 

Indeed, the World Health Organization 

alongside other global health actors have 

realised that the rapid rise of NCDs burden 

presents a unique challenge in the attainment 

of universal health coverage (UHC) goals by 

2030. That is, utilisation of needed healthcare 

services that are of sufficient quality to be 

effective without suffering financial hardship. 

Use of health services based on need and not 

the ability of people to pay is a crucial UHC goal 

that has been established as the key policy 

focus in health systems globally. Use of health 

services based on need can be defined as the 

absence of avoidable difference among 
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Key messages 

• The poor have a relatively higher need for diabetes and hypertension screening than the rich. 

However, the rich use screening services more than their share of need. 

• The rich need diabetes and hypertension treatment more than the poor. Except for diabetes 

treatment, the use of hypertension treatment favours the rich.  

• Disparities in the screening and treatment for diabetes and hypertension were explained by 

where people live, work, their household’s income level, whether they are educated and 

whether they have a radio or television. 

• To ensure that those who need screening and treatment for diabetes and hypertension 

receive such services, the government should implement targeted health education 

messages. The capacity of primary care facilities to offer screening and treatment services for 

diabetes and hypertension should also be strengthened. 
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groups of people, whether these groups are 

defined from the geographic, demographic, 

social or economic perspectives. 

The recognition of the health, economic and 

development challenges associated with NCDs 

has seen their inclusion in the Sustainable 

Development Goals (SDGs). SDG 3.4 aims to 

reduce by one-third premature mortality due 

to NCDs through prevention and treatment. To 

achieve this goal, containment of NCDs risk 

factors such as unhealthy diets, physical 

inactivity, harmful consumption of alcohol and 

smoking have been prioritised. Also, individual-

level interventions such as timely screening 

among those at risk and treatment among 

those diagnosed are cost-effective strategies 

for achieving the SDG 3.4 target.  

2. About this study 

In Kenya, NCDs lead to more than 50% of 

inpatient admissions and 55% of hospital 

deaths. Recent studies have revealed that 

patients with diabetes and hypertension in 

Kenya face access and utilisation barriers for 

needed treatment services, mainly due to 

medicine and transport-related costs. 

Worryingly, it is the poor that are the most 

affected. Moreover, a study has shown that 

screening, diagnosis and treatment of NCDs 

such as cervical and breast cancer, including 

diabetes and hypertension, are unaffordable 

to many Kenyans.  

A study covering the entire country found that 

Kenyan households with a member who has an 

NCD are at a higher risk of experiencing 

financial hardship due to healthcare use 

compared to households that do not.  

There are huge disparities in NCDs screening 

and treatment across the rural-urban divide as 

well as among the wealth quintiles, with the 

rich being disproportionately favoured.  

Several studies have convincingly shown that 

the Kenyan health system remains vastly 

inequitable. However, little is known about 

fairness in the use of screening and treatment 

services for NCDs in Kenya based on need. 

Likewise, though necessary for policymaking, 

there is limited evidence on the factors 

contributing to disparities in the screening and 

treatment of diabetes and hypertension in 

Kenya based on household or individual 

income.  

This study used the 2015 STEPwise survey to 

assess the level of disparity in the screening 

and treatment of diabetes and hypertension 

among Kenyan adults (18-69 years). Further, 

the study examined factors contributing to 

these disparities.
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3. KEY FINDINGS 

3.1 Who has the greatest need for diabetes and hypertension screening and treatment? 

In general, the ideal situation is where the use of screening and treatment for diabetes and 

hypertension is based on need. The national policy guideline recommends that people aged at least 

40 years should undergo diabetes and hypertension screening. “Need” for diabetes and 

hypertension treatment was defined as those diagnosed with either condition in the survey. The 

national treatment guidelines for diabetes and hypertension informed the diagnosis criteria used 

in this study. The population of Kenyans that need screening for diabetes and hypertension is 

mainly the poor, but, richer Kenyans use screening services more (Figure 1).  

 
Fig. 1 A comparison of need and use of diabetes and hypertension screening in Kenya 
 

3.2 Are there differences in the use of screening and treatment services for diabetes and 

hypertension between the rich and the poor? 

This study found that the rich, compared to the poor, needed diabetes and hypertension treatment 

services more. However, the poor needed screening services more than the rich. Furthermore, the 

rich used diabetes and hypertension screening and treatment services more. Table 1 summarises 

the disparities in the use of diabetes and hypertension treatment services according to household 

income. 

Table 1 Summary of who uses diabetes and hypertension screening and treatment services more 

based on need 

Interventions Who uses these interventions more? 

Diabetes screening services The rich 

Hypertension screening services The rich 

Diabetes treatment services The rich 

Hypertension treatment services The rich 
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3.3.  What explains the disparities in the screening and treatment of diabetes and hypertension 

between the rich and the poor? 

 
To advice the government of Kenya on necessary policy actions needed to ensure that those 

needing screening and treatment services for diabetes and hypertension receive them, it is 

important to identify the factors explaining the disparities in the of use of these services. Overall, 

where people live, work, their household’s income level, whether they are educated and whether 

they have a radio or television affects the way they use diabetes and hypertension screening and 

treatment services. 

 

4.0 What do these findings mean? 

Taken together, the findings show for the first time that in Kenya, the poor relative to the rich are 

disproportionately disadvantaged in the utilisation of screening and treatment services for 

diabetes and hypertension. The poor need to use these services more than the rich, but they do 

not. The study revealed that it was mainly where people live, work, their household’s income level, 

and whether they are educated, which affects how they use diabetes and hypertension screening 

and treatment services. Therefore, for the attainment of international targets set in the SDG 3.4, 

including UHC goals, there is an urgent need for policy action to ensure that the utilisation of NCDs 

services is according to need in Kenya. Given the ongoing UHC reforms in Kenya, a window of 

opportunity exists to avert this pattern. 

5.0 Policy recommendations 

 

 County governments in Kenya should strengthen the capacity of primary care facilities to 

ensure that those that need the screening and treatment services receive them. 

 To increase the number of people utilising screening services for diabetes and 

hypertension, national and county governments should implement strategic measures to 

raise awareness on the benefits of early NCDs screening, especially among men. This can 

be done through targeted health education messages in the mass media and other 

appropriate channels.  

 The government should intensify the provision of screening services to target those that 

need them the most, especially males. These services can be provided at primary 

healthcare facilities where health services are currently offered for free. 



 

 

 The government of Kenya should implement measures to ensure diabetes and 

hypertension treatment services are intensified in primary healthcare facilities that are 

closer to where the majority of Kenyans live, thus facilitating access.  

 There is a need to implement inter-sectoral partnerships between the health sector and 

other social and economic sectors to reduce the disparities in the treatment for diabetes 

and hypertension that is related to employment, education, where people live and their 

household wealth status. For instance, the educational sector can include NCDs in the 

curriculum to increase awareness of the health benefits of seeking early screening and 

treatment for diabetes and hypertension. 
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APPENDIX 2: Terms and conditions for using STEPs dataset 

Terms and conditions 

1. The data and other materials provided by the National Data Archive will not be redistributed or 

sold to other individuals, institutions, or organizations without the written agreement of the 

National Data Archive. 

2. The data will be used for statistical and scientific research purposes only. They will be used 

solely for reporting of aggregated information, and not for investigation of specific individuals 

or organizations. 

3. No attempt will be made to re-identify respondents, and no use will be made of the identity of 

any person or establishment discovered inadvertently. Any such discovery would immediately 

be reported to the National Data Archive. 

4. No attempt will be made to produce links among datasets provided by the National Data 

Archive, or among data from the National Data Archive and other datasets that could identify 

individuals or organizations. 

5. Any books, articles, conference papers, theses, dissertations, reports, or other publications that 

employ data obtained from the National Data Archive will cite the source of data in accordance 

with the Citation Requirement provided with each dataset. 

6. An electronic copy of all reports and publications based on the requested data will be sent to 

the National Data Archive. 

7. The original collector of the data, the National Data Archive, and the relevant funding agencies 

bear no responsibility for use of the data or for interpretations or inferences based upon such 

uses. 

By continuing past this point to the data retrieval process, you signify your agreement to comply 

with the above-stated terms and conditions and give your assurance that the use of statistical data 

obtained from the National Data Archive will conform to widely-accepted standards of practice 

and legal restrictions that are intended to protect the confidentiality of respondents. 

Available at: (http://statistics.knbs.or.ke/nada/index.php/catalog/90) 
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APPENDIX 4: Journal Manuscript Instructions 

International Journal for Equity in Health (International Journal for Equity in Health | Submission 

guidelines (biomedcentral.com)) 

Research Articles 

Preparing your manuscript 

The information below details the section headings that you should include in your manuscript and 

what information should be within each section. 

Please note that your manuscript must include a 'Declarations' section including all of the 

subheadings (please see below for more information). 

Title page 

The title page should: 

• present a title that includes, if appropriate, the study design e.g.: 

o "A versus B in the treatment of C: a randomized controlled trial", "X is a risk factor 

for Y: a case control study", "What is the impact of factor X on subject Y: A 

systematic review" 

o or for non-clinical or non-research studies a description of what the article reports 

• list the full names and institutional addresses for all authors 

o if a collaboration group should be listed as an author, please list the Group name 

as an author. If you would like the names of the individual members of the Group 

to be searchable through their individual PubMed records, please include this 

information in the “Acknowledgements” section in accordance with the 

instructions below 

• indicate the corresponding author 

Abstract 

The Abstract should not exceed 350 words. Please minimize the use of abbreviations and do not 

cite references in the abstract. Reports of randomized controlled trials should follow 

the CONSORT extension for abstracts. The abstract must include the following separate sections: 

• Background: the context and purpose of the study 

• Methods: how the study was performed, and statistical tests used 

• Results: the main findings 

• Conclusions: brief summary and potential implications 
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• Trial registration: If your article reports the results of a healthcare intervention on human 

participants, it must be registered in an appropriate registry and the registration number 

and date of registration should be in stated in this section. If it was not registered 

prospectively (before enrolment of the first participant), you should include the words 

'retrospectively registered'. See our editorial policies for more information on trial 

registration 

Keywords 

Three to ten keywords representing the main content of the article. 

Background 

The Background section should explain the background to the study, its aims, a summary of the 

existing literature and why this study was necessary or its contribution to the field. 

Methods 

The methods section should include: 

• the aim, design and setting of the study 

• the characteristics of participants or description of materials 
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the form to us on submission, but we may request to see a copy at any stage (including after 
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If your manuscript does not contain data from any individual person, please state “Not applicable” 
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• Not applicable. If your manuscript does not contain any data, please state 'Not applicable' 

in this section. 
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BioMed Central also requires that authors cite any publicly available data on which the conclusions 
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