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ABSTRACT
This dissertation consists of three empirical essays in health economics on the demand for health
care and the consequences of ill health on households. The goal was to draw upon newly
available data to shed light on the factors that facilitate access to care and the impact of ill health
on households. Findings from the studies are relevant to policy makers and program planners as
they seek innovative ways to improve population health outcomes.
Essay 1 of the dissertation - If you build it would they come? Facility-level characteristics that
determine formal health service use in rural Uganda - explored the health facility related
factors that are associated with use of health services in rural areas in Uganda. This study used a
rich pooled data set on individual health seeking behavior linked to data on health care
providers. In addition to using multilevel modelling methods as used in other similar studies,
this paper explored the effect of selection on the sample of individuals who report using health
care services during an illness episode. The most interesting finding was related to the level of
the health facility and not the structural characteristics of the facility as hypothesized in this
study. Although positively significant, the effect size of the associations between the availability
of basic amenities, equipment and drugs and the use of formal curative health service in rural
areas in Uganda was very small. The findings suggest that programs targeted at improving
demand of health services amongst rural residents should pay attention as well to the supply side
of the health market, especially to the levels of health facilities available.
Essay 2 - The Impact of Recent Parental Illness on Schooling in Uganda - explored the link
between health and educational outcomes. It examined the impact of recent illness of a parent on
the educational outcomes of young persons with age 15 through 24 years in the household. This
paper used panel data to estimate individual level fixed effects models of the effect of a recent
parental illness on a young person’s current school attendance. Findings show that parental
illness did not have a significant statistical impact on the current schooling of young person’s
between 15 and 24 years. Nonetheless, the hours worked per week by children on household
activities increased the most when only their father was ill. Additionally, per capita monthly
household consumption expenditure also decreased only when the father alone fell ill in the
previous month. These findings suggest that in this context, recent parental illness does not
directly affect the school attendance of young persons in the household. However, recent
parental illness does impact the labor distribution and consumption expenditure in the
household.
Essay 3 - Contextual factors associated with institutional delivery in Uganda – examines the
contextual factors that are associated with health facility delivery in Uganda based on a pooled
dataset of a nationally representative sample of pregnant women. The study results found limited
evidence in broad support of the role of community level factors despite the findings in previous
qualitative studies that contextual findings matter for promoting facility based delivery. Even so,
the statistically significant findings on household head’s education, community socioeconomic
status and travel time to a health facility are useful to program managers for defining the
attributes for targeting and developing relevant nation-wide community level health promotion
campaigns and to policy makers to support policies that encourage education on traditional
2

practices that are detrimental to population health and to promote economic empowerment
initiatives especially in rural areas.
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To God be the glory
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1

Introduction

This dissertation consists of three empirical essays in health economics on the demand
for health care and the consequences of ill health on households in a developing country.
Investing in health is one way to promote economic growth in developing countries
(Bloom, Canning, & Sevilla, 2004; Bloom & Canning, 2000; WHO Commission on
Macroeconomics and Health, 2001; World Bank, 1993). In this regard, there is increased
pressure from the international community for governments in developing countries to
increase their expenditure in the health sector. More recently, there is a focus within
countries and international organizations towards the aspirational goal of Universal
Health Coverage (UHC). According to the WHO, “universal health coverage means that
all people receive the health services they need without suffering financial hardship
when paying for them” (WHO, 2005). Proponents advocate that ‘UHC is the hallmark
of a government’s commitment to improve the wellbeing of its citizens’. The Director
General of the WHO, Dr. Margaret Chan is quoted as saying “UHC is the single most
powerful concept that public health has to offer.’ UHC is an important goal for
countries because it has a direct effect on population health and wealth. It is an umbrella
goal in the newly agreed upon Sustainable Development Goals (SDGs). The health goal
- SDG 3 – is to ensure healthy lives and promote well-being for all at all ages. Health
systems that are able to minimize barriers to quality health care and to provide financial
risk protection against health related expenditure will be critical to achieving these
goals.
The papers in this dissertation are unified by the overall objective of assessing the status
of these concepts – access and financial protection - in one country - Uganda - as it
begins to explore pathways towards universal health coverage. Accordingly, each paper
addresses a special population – pregnant women, rural population, and young persons.
These are subpopulations for which the goal of UHC is particularly relevant. The goal of
the dissertation was to draw upon new data to shed light on the factors that facilitate
access to care and the impact of illness on household impoverishment through human
capital investment. Additionally, I introduce community level variables into models used
in previous analyses to examine their influence on the outcomes of interest. Findings
9

from the studies are relevant to policy makers as they seek innovative ways to improve
population health outcomes and spur economic growth.
Paper 1 of my dissertation explored the provider related factors that affect use of health
facilities in rural areas in Uganda. Using a rich pooled data set from the Uganda National
Panel Survey, individual health seeking behavior from the household module was linked
to community level data on health care providers. In addition to using multilevel
modelling methods that account for the two (individual and community) levels of data as
used in other similar studies, this paper contributes to the literature by also exploring the
effect of selection on the sample of individuals who report using health care services
during an illness episode. Individual perception of illness identification may be different
especially across socioeconomic groups. Where such differences are present, estimates
may be biased and thus inaccurate. Selection was not an issue in the dataset used. The
most interesting finding was related to the level of the health facility and not the
structural characteristics of the facility as hypothesized in this study. Although positively
significant, the effect size of the associations between the availability of basic amenities
and drugs and the use of formal curative health service in rural areas in Uganda was very
small. These findings suggest that programs targeted at improving demand of health
services amongst rural residents should pay attention as well to the supply side of the
health market, especially to the levels of health facilities available.
Paper 2 of the dissertation bridges the gap between health and education outcomes. It
examined the impact of a recent parental illness on the current school attendance of
young persons in the household. This paper takes advantage of the panel nature of the
Uganda National Panel Survey for which three waves have been collected from 20092012. A child level fixed effects model is used to estimate the effect of a parent’s recent
illness on a young person’s school attendance. This paper adds to this research by
including variables on the supply side of the education market. Findings show that
parental illness did not have a significant statistical impact on the current schooling of
young persons between 15 and 24 years. Nonetheless, the hours worked per week by
young persons on household activities increased the most when only their father was ill.
Additionally, per capita monthly household consumption expenditure also decreased only
10

when the father alone fell ill in the previous month. These findings suggest that in this
context, recent parental illness does not directly affect the school attendance of young
persons in the household. However, recent parental illness does impact the labor
distribution and consumption expenditure in the household. In order to limit the impact of
such health shocks on households, governments in developing countries with a desire to
reduce poverty should advance policies that provide health insurance and safety nets to
the populace, especially the poor.
The final essay of the dissertation analyzes how the characteristics of a community a
pregnant woman lives in is associated with her place of delivery. Most of the literature on
institutional delivery in Uganda explores socio-demographic and economic barriers to
utilization despite qualitative evidence pointing to the complex role of cultural and
societal norms. This paper fills this gap by using derived community level variables as
measures of societal norms of the pregnant woman to examine the neighborhood level
factors associated with the place of delivery. This additional evidence can guide program
managers who are interested in maternal health to develop community level interventions
that promote institutional delivery as a tool to combat maternal deaths during child birth.
Limited evidence was found in this study in broad support of the role of community level
factors despite the findings in previous qualitative studies. The study findings on
household head’s education, community socioeconomic status and travel time to a health
facility are useful for defining the attributes for targeting and developing relevant nationwide community level health promotion campaigns.

11

1.1 Ugandan Context
According to the World Bank classification of countries based on income categories,
Uganda is a low-income country. In 2011, its GNI per capita in current dollars was
$1,230 and its growth rate was 7% per annum. As highlighted by the indicators in Table
1-1 below, Uganda’s health outcomes performance is mixed when compared to other
sub Saharan African countries and the low-income country average. For instance,
government health expenditure as a proportion of total health expenditure is only 25% of
total health expenditures whereas the low-income and sub Saharan Africa averages are
both much higher; 39% and 42% respectively. On the other hand, infant mortality that is
the number of live births per 1000 births is lower in Uganda than the low-income and
sub Saharan African countries average. Since the late 1980’s, Uganda has undertaken
several reforms in the health sector in order to regain the good health outcome
performance it had during the 1970s. These reforms include decentralization, the
abolition of user fees in all public facilities, and the institution of public-private
partnerships.
Table 1-1: Health System Indicators, 2014
Indicator

Uganda

SSA

Population (in millions)

37.78

n/a

Average Value for
Income-Group
n/a

GNI per capita (PPP, current int’l $

1,720

3,382

1,571

Female adult literacy (percent)

62*

59**

54**

Life expectancy at birth

58

59

61

Infant mortality rate (number of
deaths of infants under one year old
per 1,000 live births)
Total health expenditure per capita($)

39

58

55

52

96

37

Total health expenditure as a percent
7
6
of GDP
Government health expenditure as a
25
42
percent of total health expenditure
Out-of-pocket health expenditure as a
41
35
percent of total health expenditure
Source: World Development Indicators, World Bank. Accessed April 28, 2016
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6
39
40

Note: *2012 data; ** 2010 data

In Uganda, both public and private providers offer services. Health care service delivery
is organized under five main arms: 1) Public sector 2) Private Not for Profit (Faith
based) 3) Private Medical Practice 4) Traditional and 5) Community health workers.
Service provision is split almost equally between the public and the private sector. As a
decentralized health care system, district health authorities are responsible for all service
delivery in their districts with the exception of the regional referral hospital. All
services, including the Uganda National Minimum Health Care Package, are free in
public health facilities. However, due to the low quality of the services provided it is
largely only patronized by the poor. Services provided in the private arm of the public
hospitals and private not for profit hospitals as well as private provider facilities are paid
for by household through out of pocket payments. These services are therefore mostly
patronized by the more affluent in society. This distinction created by the costs
associated with using differing types of facilities has resulted in a two tiered system
(Ministry of Health, 20/20, & Makerere University School of Public Health, 2012;
Ministry of Health, 2013; MOH, 2010).
The health sector is financed through both public and private sources (Zikusooka,
Kyomuhang, Orem, & Tumwine, 2009). Public funds come largely from government
and development partners (Uganda MOH, 2010). Government funding comes from
general tax revenue from the central government, district funds and general budget
support from development partners (Zikusooka et al., 2009). Development assistance
for health to Uganda comes through general budget support, global health initiatives
such as the Global Fund for AIDS, TB and Malaria through direct project support to
districts and not for profit institutions (Zikusooka et al., 2009). On the other hand,
private funding comes from households, private firms and not-for-profit organizations
(Zikusooka et al., 2009).
A recent health system assessment of the Ugandan health sector noted that “there was
consensus that the public health sector is under-funded and could not deliver the
services under the Uganda National Minimum Health Care Package” (Ministry of
13

Health, Health Systems 20/20, & Makerere University School of Public Health, 2012).
Private spending forms the largest portion of total health spending. It is estimated to be
41% of total health spending. Although discussions about instituting a National Health
Insurance Scheme have been ongoing for some time, prepayment schemes such as
community based health insurance scheme and voluntary private insurance cover less
than 3% of the population (Zikusooka et al., 2009). This characterization of the service
delivery system and health financing situation highlights that access may be constrained
and financial protection is limited and government efforts to change this situation must
be supported.
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2 If you build it would they come? Facility-level characteristics that
determine formal health service use in rural Uganda
2.1

Introduction

Improvement in population health outcomes is an intrinsic goal of the health system that
is facilitated when there is increased access to quality health care (World Health
Organization, 2000). Access to care enables individuals to avail themselves of health care
resources that preserve or ameliorate their health outcomes (Gulliford et al., 2002). Good
health as an outcome is desired by both individuals and national governments.
Individuals desire good health for the obvious benefit of a better quality of life that it
brings. National governments benefit when their citizens are in good health because they
are able to contribute to economic growth (Bloom, Canning, & Sevilla, 2004; Bloom &
Canning, 2000; WHO Commission on Macroeconomics and Health, 2001; World Bank,
1993). Policy makers in low-income countries, such as Uganda, are therefore challenged
consistently to come up with innovative ways to improve access to health services.
Access is a complex concept (Gulliford et al., 2002). Access to health services can be
classified in terms of “physical availability” or “effective availability” (Roberts, Hsiao,
Berman, & Reich, 2008). “Physical availability” captures whether services are available
for use in an area. For instance, the number of health centers and clinics in the area that
individuals can go to for their health care needs. On the other hand, “effective
availability” refers to the ease with which individuals can use these services. “Effective
availability” therefore signifies affordability and acceptability of services (Roberts et al.,
2008; Gulliford et al., 2002). Affordability in terms of having the financial means to pay
for services and acceptability in terms of how appropriately services are organized and
delivered (Gulliford et al., 2002). It is therefore important to consider all these factors in
order to guarantee effective access to health care services.
In Uganda, promoting access to health services – physically and financially – has been an
explicit goal of the government as represented by the Ministry of Health of Uganda. This
goal is highlighted in various national policy documents of the government. To begin
with, the amended 1995 constitution “provides for all people in Uganda to enjoy equal
16

rights and opportunities, have access to health services, clean and safe water and
education, among many other things” (Uganda MOH, 2010). The Second National Health
Policy also states that emphasis will be placed on efforts to achieve “universal access to
the minimum health care package as well as equitable and sustainable health financing
mechanisms” (Ministry of Health, 2010). Last but not the least, the objective of the
Health Sector Strategic and Investment Plan on Health Infrastructure Development is to
“provide a network of functional, efficient and sustainable health infrastructure within
five kilometers walking distance of every homestead”(Ministry of Health - Health
Infrastructure Working Group, 2011).
Despite all these efforts to improve access, according to the Annual Health Sector
Performance Review 2012/2013, there are mixed results in terms of delivered service.
Although data on the availability of the six tracer medicines (first line antimalarials
(ACT), Depoprovera, Sulphadoxine/pyrimethamine, measles vaccine, ORS and
Cotrimoxazole) in health facilities suggest an improvement, the availability of adequate
personnel in health facility continues to be an issue that dampens any advancement on the
quality of delivered services (Ministry of Health, 2013). Access to quality health care is
especially compromised at public health facilities where health worker absenteeism is
reported to be rampant (Ministry of Health, 2013). According to the Review, statistics
from the last two panel surveys on health worker absenteeism from the Uganda Bureau of
Statistics showed an increase of 2% instead of a decrease of 20% as targeted over the
period 2009 through 2011 in public health centers and clinics. Such issues tend to be
more pronounced in rural areas where an estimated 80% of the Ugandan population lives
(Ministry of Health, 2013; Ministry of Health, Health Systems 20/20 & Makerere
University School of Public Health, 2012).
Consequently, poor individuals who cannot afford to are more inclined to seek care from
higher priced private facilities that are perceived to provide better quality services. This
situation clearly undermines government’s stated goal of making care accessible and
affordable to all. It also revisits an old issue: it is not enough to only build health
facilities, the inputs that matter for the delivery of quality health care must also be
provided in order to support effective demand for health services. Simply put, providing
17

physical access to health services alone is not enough. The quality (acceptability) of the
provided service is also very important. The particular characteristics of a health facility
influences individual health seeking behavior because it creates the context within which
care seeking takes place. The structural characteristics set the stage for the treatment
process. It thus plays a key role in the quality of patient doctor interaction and ultimately
in the outcome from the interaction. Negative experiences as related to the structural
aspects of the interaction may deter subsequent use of critically needed care and thus
produce adverse outcomes. Structural facility characteristics capture the inputs needed as
well as the service delivery environment necessary to provide quality health care services
so it is examined here as a proxy for quality of care.
Several studies have been conducted on the determinants of demand for health services in
Uganda (Hutchinson, Habte & Mulusa, 1999; Hutchinson, 2001; Kaija & Okwi, 2002;
Kasirye, Ssewanyana, Nabyonga, & Lawson, 2004; Odwee, Okurut, & Adebua, 2006;
Twikirize & O’Brien, 2012). Some of these studies have assessed the implications of
health service use on equity Hutchinson, Habte & Mulusa, 1999; Kasirye, Ssewanyana,
Nabyonga, & Lawson, 2004; Odwee, Okurut, & Adebua, 2006). Others have evaluated
the impact of price and non-price factors such as quality on the demand for health care
services (Kaija & Okwi, 2002; Bakeera et al., 2009;Dor, Gertler, & Van der Gaag, 1987).
The empirical studies were all undertaken several years ago. The health sector in Uganda
has changed much since then: the conflict in the Northern sector has ended, the spread of
HIV has been stabilized, lifestyle diseases are on the increase, and a minimum health care
package has been instituted. It seems appropriate to revisit some of the issues explored
previously in light of new data.
In that regard, the objective of this study is to use more recent data to analyze the
determinants of formal health facility service use in rural Uganda giving special emphasis
to the facility characteristics that may influence individual health seeking behavior.
Specifically, the study will address the research question: What facility level structural
characteristics are associated with formal health facility service use? The answer to this
question is important because it will provide additional evidence to guide policy makers
as they develop new strategies to attain the goals of the health system. The findings from
18

the study will also be relevant to similar low-income countries interested in improving
access to services.
The structure of the paper is as follows. The next section presents a review of the
literature on demand for health care in low-income countries, carefully emphasizing the
portions that are relevant to the research question listed above. Section 3.3 provides the
theoretical framework that grounds the analysis and describes the econometric model
developed for the analysis. Section 3.4 describes the data, sample and variables used in
the analysis. Section 3.5 presents the results while Section 3.6 discusses the findings.

2.2 Background Literature
Determinants of Demand
There is an extensive literature on the demand for health care in developing countries (J S
Akin, Guilkey, & Denton, 1995; John S Akin, Griffin, Guilkey, & Popkin, 1986; John S
Akin, Guilkey, Hutchinson, & Mcintosh, 1998; Bauhoff, Hotchkiss, & Smith, 2011;
Diop, Seshamani, & Mulenga, 1998; Ellis & Stephenson, 1992; Glick, Razafindravonona,
& Randretsa, 2000; Hallman, 1999; Hotchkiss, 1998; P L Hutchinson & Mahlalela, 2006;
Kyei, Campbell, & Gabrysch, 2012; Lavy & Quigley, 1993; Lindelow, 2002; Mahmud
Khan, Hotchkiss, Berruti, & Hutchinson, 2006; Mwabu, Ainsworth, & Nyamete, 1993;
Nabyonga, Mapunda, Musango, & Mugisha, 2013; Sadio & Diop, 1994; Sahn, Younger,
& Genicot, 2003; Schwartz, Akin, & Popkin, 1988). The available literature spans areas
such as the determinants of health service use, the impact of the introduction of cost
recovery user fees in health systems in the developing world, the effect of its abolition on
service use and more recently the impact of the introduction of various forms of health
insurance on health service use and financial protection. Below, I highlight portions of
the literature on factors that affect demand that are pertinent to this research study.
Price
Two important studies are often cited to have guided the development and introduction of
cost recovery user fee policies. These are Heller (1982) and Akin et al. (1986). Heller’s
study examines the determinants of medical demand in the Peninsular Malaysia. Medical
demand is measured as the total absolute volume of inpatient and outpatient
consumption. Findings from the study suggested that total medical demand was not
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responsive to income or the price and time cost of utilization. Subsequently, Akin et al.
(1986) also conducted their study in the Bicol region of the Philippines aimed at
understanding the demand patterns for primary health care policies in order to facilitate
policy development. The study analyzed demand for outpatient, antenatal, obstetrical and
immunization services. Amongst other things, the study found that cash price, distance
and quality do not affect utilization as much as previously assumed. Although private
doctor visits cost as much as 20 times more what it cost at public facilities, it was not a
deterrent to health service use from private providers. Findings from both studies
challenged the importance of price as a determinant of health service use. Subsequently,
Gertler et al. (1987) found that in Peru, sub group analysis showed that the
responsiveness of demand to changes in prices impacted the poor more than the rich.
Several studies also found similar results (Lavy & Quigley, 1993 in Ghana; Sauerborn,
Nougtara, & Latimer, 1994 in La Cote d'Ivoire). Despite the mixed results from the price
elasticity studies on health care demand, cost recovery user fees were introduced in some
African countries in hopes that the fees generated would be used towards improving the
quality of care at health facilities.
Quality
Quality is a complex concept but an important determinant of formal health facility
service use. The quality of care may be measured from an objective or subjective
perspective (Palmer, Donabedian, & Pover, 1991). Objective quality of care refers to
structural and process measures such as the availability of drugs and equipment and the
actions that health providers take in the delivery of health services. On the other hand,
measures of subjective quality of care capture the views of patients who use the facilities.
Just like price, several studies have been conducted to estimate the impact of quality on
health service utilization (J S Akin et al., 1995; Hotchkiss, 1998; Kaija & Okwi, 2002;
Mwabu et al., 1993; Sahn et al., 2003). Indicators that have been used in the literature to
capture the concept of quality may be classified into two groups; indicators based on
single variables and those created based on several variables. Examples of single variable
indicators are total expenditure per person in the population served, availability of drugs
at the facility, the interviewer’s evaluation of the health facility’s physical condition (J S
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Akin et al., 1995), shortage of drugs and number of medical staff (Mwabu et al., 1993),
availability of structural indicators such as electricity and staffing (Kaija & Okwi, 2002),
availability of medical supplies, health provider training, size of health facility, service
availability and level of congestion (Hotchkiss, 1998); the availability of drugs, qualified
nurses and doctors, and utilities such as toilet, water and covered waiting area (Sahn et
al., 2003).
Indicators that are based on multiple variables are typically created as scales or indices.
For instance, Haddad et al. (1998) developed a scale to measure lay peoples’ perception
of the quality of care they receive. The scale had three components: 1) Health care
delivery - good diagnosis, availability of drugs 2) Health personnel - good clinical team,
respect for patients 3) facility - distance to facility, adequacy of rooms. The overall global
score on this scale ranged from -20 to 20. The results of the reliability and validity tests
of the scale showed good construct validity. Other studies have used indices to measure
quality (Acharya & Cleland, 2000; Do & Koenig, 2007; Gage and Zomahoun, 2011; Kyei
et al., 2012; O’Neill, Takane, Sheffel, Abou-Zahr, & Boerma, 2013; Wane & Martin,
2013; Wang, Wang, Pullum, & Ametepi, 2012; Wang, Winner, Burgert & Colston,
2014). The Service Availability and Readiness Assessment (SARA) methodology was
developed through a collaboration between the WHO and USAID to fill gaps in
monitoring progress in health systems (WHO website, n.d.). SARA assesses two areas of
service provision: its availability and its readiness. The assessment of service availability
and readiness incorporates both general and specific features. General Service availability
captures the physical occurrence of the items necessary for effective delivery of service
such as health personnel. Specific service availability is concerned with the provision of
particular interventions for specific target populations or the availability of particular
programs at a facility. Alternatively, general service readiness summarizes the overall
ability of the health facility to provide basic services at a minimum standard of care. It is
made up of five domains - basic amenities, basic equipment, and standard precautions for
infection prevention, diagnostic capacity and essential medicines. Tracer items that were
chosen based on expert consultations and experience constitute each of these five
domains (See Appendix Table 2.1 for a full list of tracer items in each domain). For each
domain, a mean availability of the tracer items is calculated based on the observation of
21

the items on site and the total number of facilities available. Specific service readiness is
assessed for the provision of services in 20 key programs. These include antenatal care,
family planning, basic and comprehensive delivery care, child health, child
immunization, adolescent health, tuberculosis, malaria, HIV counseling, HIV care and
support, antiretroviral treatment, prevention of mother to child transmission of HIV,
diabetes, heart diseases, respiratory diseases, sexually transmitted diseases, surgery and
blood transfusion. At least five countries have conducted the SARA since 2008: Burkina
Faso, Cambodia, Haiti, Tanzania and Zambia (O’Neill, Takane, Sheffel, Abou-Zahr &
Boerma, 2013).
Another index measure of quality that has been used in the assessment of facilities is in a
series of studies conducted by the World Bank on service delivery in the health and
education sectors. Similarly, these studies use indices of drug availability, equipment
availability and infrastructure availability (Wane and Martin, 2013). These indices were
created based on the observance and verification of select drugs, equipment and
infrastructure at the health facility. Drug availability measured the share of basic drugs
relevant to the treatment of maternal and childhood illnesses which were available at the
facility at the time of the survey. A health facility is assigned a score of one where the
facility reported and survey enumerators confirmed the availability of select priority
drugs for women and children. The aggregated score was then adjusted to account for
facility type since not all levels of facility are required to have certain medications.
Similarly, the equipment index measured the share of facilities with key equipment:
thermometer, stethoscope, weighing scale, refrigerator and sterilization equipment.
Refrigerators and sterilization equipment were required only in health centers and first
level hospitals. In facilities where each of these medical equipment was verified a score
of one was assigned and aggregated. Last but not the least, the infrastructure availability
index captured the share of facilities with clean water, electricity and improved
sanitation.
Typically, the studies that have examined quality of service delivery as a key variable
have used datasets that link individual health seeking behavior data from household
surveys to facility data that has been collected independently. Overall, the evidence
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suggests that the quality of the care provided matters. However the direction and strength
of the relationship seem mixed. Although a good number of studies have found a positive
relationship between quality of care provided and health service utilization, specifically
using indicators such as drug availability, personnel availability and health facility
readiness (Hotchkiss, 1998; Kaija & Okwi, 2002; Sahn et al., 2003), there are a few that
have also found weak or non-significant relationships between indicators of quality such
as staff training, facility readiness and service use (Feyisetan & Ainsworth, 1996;
Magnani, Hotchkiss, Florence, & Shafer, 1999; Katende, Gupta, Bessinger, & Hill,
2002).
Income
An increase in income is expected to increase the consumption of most goods, including
health care services. Depending on how the additional income is used, for instance if it is
used to purchase more curative care or buy cigarettes, it may reduce the need for
additional health care services or increase the need. Nonetheless, according to
Grossman’s theory of demand for health capital, the impact of wage rate on medical care
is positive (Grossman, 1972). Several studies have confirmed these predictions (P.
Hutchinson, Habte, & Mulusa, 1999; Lawson, 2004; López-Cevallos & Chi, 2010;
Pokhrel, De Allegri, Gbangou, & Sauerborn, 2010). Additionally, Gertler and van der
Gaag (1990) found in studies in Cote d’Ivoire and Peru that people were willing to spend
up to 3% of their income on health. In models, that do not have a direct measure of
income, socio economic status is included as a proxy.
Education
Education influences health service utilization through various channels. These channels
include improving awareness about cultural norms that may not be health promoting,
enhancing the efficiency of the health production process and influencing the choice of
health strategy and use of self-care. It may also be correlated with some of the other
determinants of health service use. For instance, Hotchkiss (1998) found that in Cebu,
Philippines the level of education of women interacted with quality in the choice of
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health facility. Women with high education levels were found to be more likely to choose
facilities at which drugs were available.
Gender
Gender differences exist in health services use largely due to biological necessities.
Interestingly, in Uganda, Hutchinson et al. (1999) find that limited gender-specific
differences existed in the use of health care services. The authors cautioned that if indeed
women have greater health needs, then their health needs were not being met adequately
by the health system. Being female may be positively or negatively related to health
service use. Women are perceived to be more proactive about their health. On the other
hand, in some societies, gender imbalances and inequalities limit women’s access to
formal health care services.
Methodological Issues
The demand for health care has been modeled using different approaches. In earlier
studies, multinomial logit models were very commonly used. Multinomial logit models
were pertinent because of the nature of the dependent variables. Demand for health care
was defined by the type of facility from which care was sought. These models were
criticized to have produced biased estimates related to the problem of Independence of
Irrelevant Alternatives (IIA). IIA meant that the relative probability of choosing between
any two types of health providers should not be affected by the addition of a third health
provider or the exclusion of one provider. In models that had substantial correlation
between the error terms of health provider alternatives away from home, this restriction
could lead to biased estimates. Akin et al. (1995) detail these limitations.
Generalized multinomial logit models (McFadden, 1974) and nested multinomial logit
models (Gertler et al., 1987) which allow some of the errors to be correlated were
proposed and used in some studies. Subsequently, multinomial probit models which
allow all types of correlation amongst alternatives became the standard (J S Akin et al.,
1995). It effectively addressed the major limitation of the multinomial logit approach.
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Another issue that has been observed pertaining to the modeling of demand for health
care is related to the sample used in analysis. Several studies conducted have been based
on data collected only on respondents who had indicated positively that they were ill or
injured in a preceding time frame (Akin et al., 1998; Lindelow, 2002; Pokhrel et al.,
2010). The challenge with estimates from models based on such samples is that
differences in individual perception of illness may influence who is included in the
sample and who is excluded. Where there are statistically significant differences between
the characteristics of the included sample versus the excluded, the demand estimates
obtained will be biased. Two approaches have been adopted to address this threat in the
literature based on the author’s perspective of the channel through which the differences
in illness reporting affects the analysis. On one hand, some researchers consider the issue
of illness reporting as being endogenous to demand and so utilize a full information
maximum likelihood estimator in order to account for endogeneity accordingly (Akin et
al, 1998). On the other hand, some researchers perceive the observed demand to be the
result of a sample selection process due to differences in illness reporting and thus use a
heckman style estimator in order to account for sample selectivity (Lindelow, 2002;
Pokhrel et al., 2010). Endogeneity and sample selectivity represent different challenges.
In this particular context, concerns about endogeneity posit that the same unobserved
factors that may be associated with individual use of formal health facilities are also
associated with the likelihood of illness reporting. On the other hand, sample selectivity
refers to a fundamental difference in the data generating process which results in only a
portion of the sample based on the dependent variable being observed. In effect, in one
instance not all observations of the outcome variable is captured whereas for the other all
outcome observations are captured but associations may exist amongst unobserved
variables which causes bias in estimates.
Various instruments are used in the studies cited above. In a study by Lindelow in
Mozambique, instruments that were used to identify the causal pathway include the water
source in the home, low per capita spending on health in the district, and the month of the
interview. Although the rationale for the selection of these particular instruments is not
explicitly detailed in the paper, the reasoning behind the choices is apparent. An
argument can be made for how the source of water to a household may increase
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household members’ likelihood of falling ill but may not be related to their decision to
seek care. Similarly, a case could be made for how health spending on outreach programs
at the aggregate level, here district, may be associated with the likelihood of an individual
becoming ill but not associated with the individual decision of whether or not to seek
formal health facility care when ill. In both Akin et al., (1998) and Pohkrel et al., (2010)
studies, the identification of the effect of illness on choice of treatment is achieved
through leveraging variables that are included in the dataset such as type of housing, kind
of water supply, availability of toilet facilities, refrigerators and air-conditioners in the
household that are associated with household members perception and identification of
illness symptoms but not with their choice of treatment when ill. As with most instrument
choices, their rationale and consequent validity may be scrutinized and questioned.
Nonetheless, all authors conducted the required specification tests and used only
instruments that were deemed valid albeit with varying degrees of strength in their final
analysis.
Lastly, the use of multilevel modeling techniques has become more common as research
interest moves towards the understanding of the broader health systems factors that
influence demand for health services (Diez-Roux, 2000; Rice & Jones, 1997). Multilevel
models account for variables from different levels and aggregation. As indicated above,
studies assessing the quality of health service provision typically link facility level data
collected in communities with individual level health seeking behavior which necessitates
multilevel modeling to accommodate the hierarchical nature of the data. Multilevel
models account for the similarities that may be observed amongst individuals in the same
community.
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2.3 Conceptual framework, econometric model
The theory of demand for health capital and the concept of utility maximization provide
the foundation for most studies on health care demand (Grossman, 1972). Grossman’s
theory of demand for health and health capital was influential in highlighting the distinct
features about the demand for medical care and health. First, it posited that the demand
for medical care is a derived demand in that individuals seek care from health
professionals not as an end in and of itself but as a means to the individual’s production
of good health. Secondly, unlike other goods, the production of health required the
contribution of the individual’s own time. Thirdly, health can be treated as a capital good
because it lasts for more than one period. Last and most importantly, that health is both a
consumption and investment good. Health is considered as consumption good because it
gives a better quality of life. It is an investment good because it increases the number of
healthy days available to work to earn money (Folland, Goodman, & Stano, 1997).
Grossman postulated that health care is an input into the individual’s production function
for producing healthy days. This relationship had the shape of a bowed curve, increasing
initially and tapering due to the law of diminishing marginal returns as one aged and
health stock reduced. Other inputs into the production function as shown below include
socioeconomic status, lifestyle, technology, age and gender (Santerre & Neun, 2010).

Health = H (medical care, technology, profile, lifestyle, socioeconomic status,
environment) (1)

The demand for medical care indirectly provides utility as an input into the production of
healthy days (Santerre & Neun, 2010). The fundamental economic principle of utility
maximization is that individuals allocate scarce resources in order to maximize their wellbeing and satisfaction. In effect, individuals choose the combination of health and nonhealth goods that maximizes their utility subject to their budget constraint (income).
When individuals are ill, they choose how to respond to the change in health. Individuals
can consult a health professional or pursue other alternatives such as no care or self-care.
In rural Uganda, treatment options available to ill persons are self-treatment, medical care
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from health facilities and traditional healers. Each of these options has costs and benefits.
Costs consist of the direct cost of out of pocket charges and indirect costs of foregone
wages, foregone consumption of other goods, and the alternative use for time spent
seeking care. The benefits come largely in terms of improved health and better well-being
after recuperation.
As laid out by Mwabu et al. (1993), when individuals choose to seek care, the directly
derived utility obtained from the particular treatment alternative q can be stated as

Utilityiq = Uiq(Hiq, Ciq)

(2)

p Ciq + p Hiq <= Y

(3)

where Uiq is the direct conditional utility that individual i anticipates from utilizing
services from health provider q, Hiq is the improvement in health presumed by individual
i after obtaining treatment from provider q, Ciq is the amount of non-health care goods
consumed which is contingent on the choice of provider q. Equation 3 is the budget
constraint and p is price which is assumed to be unity. Total expenditure is less than or
equal to income. The variables Hiq, and Ciq can be stated as
Hiq = H(Di, Fiq)

(4)

Ciq = Yi – Miq

(5)

where Di is a vector of demographic and socioeconomic characteristics of individual i ;
Fiq is a vector of the structural, process and outcomes available to individual i in health
facility q; Yi is annual income of household i and Miq is the amount of resources
individual i spends on the medical care received from facility q. Equation 4 revises the
original specification in Mwabu et al. (1993) by categorizing the characteristics of the
facilities using Donabedian’s framework for assessing the quality of care at a health
facility. Donabedian has posited that the quality of care in a health facility is determined
by three factors: structure, process and outcome. Structure comprises of the material
characteristics and the resources of the institutions that provide care such as the buildings,
staff, equipment and technology. Process refers to the exchange that takes place to
transform structural inputs into outcomes. Outcomes are the measurable results of the
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structure and process combined. These include client satisfaction, death and health status
(Palmer et al., 1991).

Again as in Mwabu et al. (1993), the choice of the functional form of the utility function
is one that is linear in health status and quadratic in consumption in order to have wellordered and consistent preferences (Gertler and van der Gaag, 1990). The monetary and
time prices of alternative health care options guarantee the identification of the behavioral
parameters. Assuming well defined consumption preferences and the role of prices,
individuals who choose to seek care can be seen as maximizing an indirect conditional
utility function shown below:

Viq = Viq(Di, Fq, Yi, Riq, Ai, Ni)

(6)

where Riq is the price of the care individual i obtains at facility q, Ai is the price of nonhealth care good consumed by individual i, Ni is severity of illness of individual i who
chooses to consult a provider q and Di, Fq, Yi are as previously defined above. Ai is
normalized to 1 to ease analysis. The model postulates that the individual choice of care
is determined by the price of services, severity of illness, characteristics of the health
facility available in their community, individual and household characteristics. The
solution to the maximization problem provides the health behavior alternative that is
chosen. By adding stochastic terms, the probability that a formal health facility is chosen
can be interpreted as the demand function in a discrete choice model.
Empirical Strategy
The demand for formal medical health services will be estimated using three models: (i)
probit (ii) heckman selection and (iii) multilevel mixed effect logit model. The three
models are relevant given the nature of the dependent variable as well as the structure of
the data used in the analysis. To begin, the probit model is appropriate here given the
binary nature of the dependent variable, whether the respondent sought care from a
formal health facility over self- care, and the latent process of decision making that
occurs prior to the externally observed expression of the choice to seek care from a
formal health facility. Equation 7 and 8 show this:
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Underlying equation: y* = α + β (Individual characteristics) + Ω (Household
characteristics) + π(Community characteristics) +µ

(7)

Observed equation: y=1 if y* = α + β (Individual characteristics) + Ω (Household
characteristics) + π (Community characteristics) +µ > 0; 0 otherwise
(8)
Where y is the observed use of a formal health facility and y* is the propensity to use a
formal health facility when ill. As indicated above, this propensity may be influenced by
severity of illness, price of services, or the attributes of available health service options.
Individual characteristics capture observed traits such as respondent’s age, gender, and
education. Household characteristics include per capita monthly household consumption
expenditure and region. Community characteristics capture the service delivery readiness
of available health facilities, time cost to alternative health care services, and median
price of health service in the community. Due to data limitations, the analysis will focus
only on the structural aspect of health facility quality. The error term, µ, captures
unobservable factors that influence health seeking behavior such as the individual’s
innate sensibilities regarding health related matters and health experiences. Maximum
likelihood technique is used to estimate the parameters (β, Ω, π) since the observed data
is not in probabilistic terms. The maximum likelihood principle states that only parameter
values that will make the likelihood of the observed data highest should be chosen.
Equation 9 is the maximum likelihood function.
L(α, β, Ω, γ ) = Ψyi=1 G(α,+ βx + Ωy + γz) Ψyi=1 [1- G(α,+ βx + Ωy + γz)] (9)
The model calculates the indices of the relative utility of using a formal health facility
over self-care as a function of the explanatory variables listed above. A cumulative
normal distribution function, G(t), maps these indices into a [0,1] interval.
G(t) = ∫-∞ α,+

βx + Ωy + γz

Ф(t)dz

(10)

Where Ф(t) is a standard normal density and t = α,+ βx + Ωy + γz; Ф(t) =
1/√2π[exp(-t2/2)]
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Secondly, as highlighted above in the literature review, individual differences may exist
in illness perception which if unaccounted for may bias estimates of the demand for
health care (Akin et al., 1998; Pokhrel et al., 2010). Estimates may be biased if only
individuals with a relatively high probability of illness perception, for example extremely
cautious individuals, report an illness or injury in the previous 30 days. The health
module of the UNPS survey collected treatment seeking data for only respondents who
self-reported illness or injury in the previous 30 days.
Heckman selection models are used in demand estimation to account for the differential
perceptions that may drive the identification of illness and hence subsequent health
service use. Two models are estimated as part of the heckman procedure. The first model
uses the full sample to estimate the probability of selecting into the sub sample whereas
the second model estimates the likelihood of the outcome of interest based on inclusion in
the sub-sample.
Equations 11 and 12 show the procedure:
Selection equation:

y1i=1 if yi* = α + βXi +µi > 0; 0 otherwise (11)

Outcome equation: y2i = α + θWi +ɛi

(12)

Where y1i is likelihood that individual i reports an illness or injury, Xi are individual, and
household variables such as age, gender and household water storage behavior that may
influence the likelihood of an individual falling ill and reporting an illness, y2i is the
observed use of a formal health facility with Wi representing the individual, household
and community variables that determine use of a formal health facility. In the selection
equation, the decision to report an illness is treated like a latent variable in that the
individual’s symptoms must surpass a certain threshold for it to be recognized as an
illness and reported accordingly. The concern here is that this threshold may vary
systematically across different groups of people. In estimating the two equations above,
it is important to have variables in X that are not in W. These variables are called
exclusion restrictions. The two exclusion restrictions to be used here are whether the
water pot used in the home was covered and also a variable indicating the month during
which the interview was conducted. These two variables were associated with the
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likelihood of self-reporting an illness or injury but not associated with the likelihood of
using a formal health facility. The rationale for using the water pot covering as an
instrument is that this aspect of household behavior may be considered as a proxy
measure of the level of sanitation in the home which influences the propensity of an
individual to fall ill or have an injury, however the covering of the water pot per se plays
little role if any at all in an individual’s decision to use health services. Likewise, the
month of the interview is used to capture the seasonality that may be associated with
susceptibility to certain illnesses like malaria during the rainy season but would not be
associated with an individual’s decision to seek out care per se.
Thirdly, the data for analysis includes variables measured at different levels - individual,
household and community. A multilevel mixed effects model guarantees that variations
that occur at the community level and variations at the individual level are both
separately accounted for in the analysis. It accounts for the fact that individuals are
making these health seeking decisions within communities that have service availability
and resource constraints.
The following model will be estimated.
yij* = α0j + α01CJ + α10Xij + Фoj+j ɛij where yij = 1 if yij* > 0; 0 otherwise (13)
Where yij* is the latent likelihood of using a formal health facility and yij is observed
above certain thresholds, α01 are the fixed effects estimates for the community variables,
CJ are the community level variables, α10 are the fixed effects estimates for the individual
level variables , XIJ are the individual level variables, Фoj is the peculiar deviation of the
intercept of each community from the overall intercept after accounting for the
explanatory variables, ɛij is the individual level error term.
Hypotheses
Based on the utility maximizing and Donabedian theoretical framework outlined above,
the hypothesized relationship between formal health facility use and facility
characteristics are listed below:
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Hypothesis 1A: The availability of basic health facility amenities-power, water, toilet,
official phone, computer - is positively associated with formal health facility use for
curative purposes.
Hypothesis 1B: The availability of basic health facility equipment is positively associated
with formal health facility use for curative purposes.
Hypothesis 1D: The availability of medicines in a health facility is positively associated
with formal health facility use for curative purposes.
Hypothesis 1E: Overall general service readiness- the average facility score based on the
equipment availability, medicine availability, and amenities availability - of a health
facility is positively associated with formal health facility use for curative purposes.

2.4 Data and descriptive statistics
The Uganda National Panel Survey (UNPS) is a multi-topic household panel data series
conducted annually by the Uganda Bureau of Statistics (UBOS) with support from the
World Bank Living Standards Measurement Study – Integrated Surveys on Agriculture
(LSMS-ISA) project and the Government of Netherlands. It aims to provide yearly
estimates of demographic, socioeconomic and service delivery outcomes in key policy
areas in Uganda. The UNPS is based on a nationally representative sample of households.
The survey tracks respondents from 3,123 households selected from 322 enumeration
areas (EAs) used as part of the last Uganda National Household Survey (UNHS) 2005/06.
Data collection for the survey occurs in two sessions; one in each of the agricultural
seasons. This is to ensure that the accuracy and representativeness of the data is not
compromised by seasonal variations in consumption and agricultural outcomes due to the
two cropping seasons in the country.

The survey sample was drawn using a two stage stratified sampling design. The sampling
frame utilized was from the 2002 Uganda Population and Housing Census Frame. The
primary sampling units were the enumeration areas (EA). These are the smallest defined
geographic units for which population and household data are available. The secondary
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sampling units were the households located in each EA. EAs were selected from the last
UNHS with equal probability and implicit stratification of rural/urban and district
respectively. EAs included in the UNPS covered 34 EAs in Kampala District, 72 EAs (58
urban and 14 rural) in each of the four regions (Central (except Kampala), Eastern,
Western and Northern) of the country. Strata representativeness can be classified as 1)
Kampala city 2) Other Urban Areas 3) Central Rural 4) Eastern Rural 5) Western Rural
and 6) Northern Rural.

There are five modules in the survey: household, community, woman, agriculture, and
market. The household and community questionnaires were linked for the analysis in this
study. In particular, data from the household module on demographic and socioeconomic characteristics and health seeking behavior as well as data on the most
commonly used health facility information from the community survey were utilized.
These sections provided information on health service use behavior and on the health
services and infrastructure available in the local council area. The primary respondent for
the household questionnaire was the household head while key informants such as health
facility heads completed the health section in the community surveys. The community
survey gathered data on communities in the EAs sampled in the survey. Local Council I
(LCI) was the administrative unit for collecting the community data. The LCI is the
government unit that runs the affairs in a village of about 50 to 70 households. Villages
are the lowest political administrative units in Uganda. LCI is in a sense representative of
a village. In EAs where there was only one LC1, that LC1 was included in the survey
otherwise one LC1 was chosen from the EA based on simple random sampling. The
health facility data in the community module was collected from the most commonly
used health facility in the EA. The most commonly used health facility was determined
based on input from community leaders who were interviewed for the other sections of
the community questionnaire. The health facility selected had to be a place that had a
qualified doctor, nurse or medical attendant. It also had to provide emergency and routine
medical services as well as sell drugs. Data on equipment availability, services provided,
staff, hours of operation, health information systems and drug availability were gathered
from each health facility.
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The study is based on pooled data from all three available survey waves – 2009/10,
2010/11, and 2011/12. The study sample is restricted to individuals who live in rural
areas and whose household information can be linked to the appropriate community data.
The sample was restricted to only rural areas because the available information on health
providers was more representative of the market in rural areas than in urban areas.
Appendix Figure 1 shows how the study sample for the analysis was created. The unit of
analysis in this study is the individual. The analysis accounted for the complex sampling
design by adjusting for weights and clustering accordingly. All analysis was conducted in
Stata 12.
The average age in the study sample was 21 years. Children under 15 years old made up
half of the sample. The sample was gender balanced. Approximately sixty-four percent of
the study sample have at least some primary education or have completed primary
education. The mean per capita monthly household consumption expenditure is
53,808.56 Uganda shillings ($16.08). The average cost by local council area for health
care service was 3,906 Uganda shillings ($1.17). On average, it took a little over an hour
from the village center to any formal health facility. Table 2-1 below presents the
summary statistics of the individual and household variables.
Table 2-1: Summary statistics of individual and household variables used in the
estimation models
Variable
Ill

Reported an
illness

Mean/ (%)
37.22

Lin. SE
0.90

19.40
14.31
13.06

1.05
0.80
0.71

12.05
10.30
10.04

0.76
0.72
0.54

5.97
4.45
3.80

0.39
0.47
0.27

Symptoms

Min
0

Max
1

N
35,677

13,280
Fever (acute)
Cough
Other unspecified
ailments
Severe Headache
Fever
Other minor
ailments
Abdominal pain
Chills
Weakness
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Variable
Diarrhea (acute)
Productive cough
Number of days
inactive
Treatment seeking
Sought treatment
outside
Yes
No
Sought care at a
modern health
facility
Yes
No

Mean/ (%)
3.35
3.25

Lin. SE
0.28
0.41

4.05

0.10

86.93
13.07

Max

N

13,280

0

1

13,280

0

1

13,280

1

4

35,677

0

1

35,677

0.70
0.70

59.60
40.40

1.49
1.49

16.78
33.33
44.84
5.05

0.39
0.53
0.59
0.27

Age
0-4
5-14
15-59
60+

Min

Gender
Female
Male

50.30
49.70

0.52
0.52

No School
Primary
Secondary
University

17.20
64.31
14.68
3.81

1.21
1.51
1.00
0.70

Education

35,677

Consumption
Expenditure

35,677
Per capita
monthly
consumption
expenditure
(UGX)

53,808.56
($16.08)

4,139.71
($1.24)

Region

3,732.81 12,800,000
($1.12) ($3,824.38)

35,677
Central without

22.45

1.88
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Variable
Kampala
Eastern
Northern
Western

Mean/ (%)

Lin. SE

24.51
21.52
31.51

1.63
1.71
1.76

Min

Max

N

0

400
($0.12)
360

35,677

Price
Average price by
3,906
362.74
LC1
($1.17)
($0.11)
Time
Average time to
67.29
3.90
any health
facility (minutes)
Exchange rate: 1USD=3,347 UGX (Accessed April 9, 2016)

1

35,677

Outcome Variable: Use of formal health facility
The outcome of interest is use of a formal health facility for curative health care. It is a
binary variable indicating whether a respondent who was ill during the 30 days before the
survey sought care from a formal health care provider. Formal health providers were
defined as providers in government hospitals, health centers, outreach staff, private
hospitals, and private clinics. Therefore, ill respondents who sought care externally from
a government hospital, health center, outreach, private hospital, private doctor, nurse,
midwife, clinic provider were assigned a value of 1. Alternatively, respondents who were
ill but sought no treatment or self – treated were assigned a value of 0. Self-treatment
involved the purchase of medication from a pharmacist, community based distributor,
shop, relative, friend or religious institution. This categorization was preferred given the
available data. The community survey collected information on only one health care
provider in each enumeration area and thus further disaggregation of the facility choice
set available was constrained. Hutchinson et al. (1999) used a similar categorization over
a disaggregated variable based on type (hospital, clinic or health center) or ownership
(government, nonprofit or private) . Amongst ill respondents in rural areas, 60 percent
sought treatment at a formal health facility. Private clinics and government health centers
were the formal facilities most frequently used by ill respondents. Table 2-2 below
compares the characteristics of the facilities most frequently used by respondents as
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reported in the household module to the characteristics of the facilities most commonly
used in the community according to villagers leaders in the community module.
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Table 2-2: Comparison of facilities in the community survey and facilities respondents reportedly used in the household survey, by
ownership and type
Community Survey
Variable
Ownership
Government

Private

NGO/Religious

Actual Respondent Utilization

N

%

SE

565

89.40

1.23

N

%

Linearized SE

29.59
5.55
23.50
0.37

0.49
1.47
0.11

11,517

12

50

1.90

7.91

Others
TOTAL

6
633

0.79
100.00

Facility type
Health center II
Health center III
Health center IV
Others
Total

221
338
68
6
633

34.97
53.48
10.76
0.79
100.00

0.54

1.07

0.35

Government
Hospital
Health center
Community Based
Distributor
Outreach
Private
Hospital
Clinic (Doctor)
Outreach
NGO/Religious
NGO Community Based
Distributor
Religious Institution
Pharmacy/
Drug Shop
Shop
Friend/Relative
Traditional Healer
Others
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0.17
39.55
3.72
35.74
0.09
2.93
1.10

0.07

1.83
23.29

0.42
1.49

1.57
1.00
0.91
1.18
100.02

0.37
0.19
0.16
0.34

0.42
1.40
0.04
0.26

There were 226 unique community clusters across all waves that are correctly linked with
both individual and household data. These clusters were linked to 262 unique facilities
over the years included in the survey. There is data for some communities for all three
years whereas other communities have data for one or two years. Certain characteristics
of some of the facilities changed over the years whereas others did not. Each community
has one unique facility included. An explanation for why there are more unique facilities
than unique community clusters is that as mentioned above in EAs with more than one
LC1 simple random sampling was used to pick one LC1 to be included in the community
module and thus the LC1 picked at random in each wave may differ. The majority of the
facilities included in the community module were government owned followed by
NGO/religious institutions. Just a little fewer than 2 percent of the facilities included
were privately owned although as indicated above the majority of health seeking
respondents sought care from a private facility. Most of the facilities in the community
module are level II and III health centers.

Independent Variables: Facility characteristics
The characteristics of the facilities used in this analysis were created based on the SARA
indicator reference guidelines. Specifically, the analysis captured three domains of health
facility quality: the availability of equipment, the availability of amenities, and the
availability of medicines. Additionally, a general service provision readiness index was
included to examine any additive or synergistic effect of the previously listed quality
components of a health facility. Not all the tracer items in the SARA domains were
included in the domains created for this analysis. For instance, the equipment domain in
SARA had six tracer items but only four items are used in the study analysis due to data
availability.
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The basic equipment score indicator is calculated as the mean availability of the
following four equipment items: adult scale, child scale, blood pressure machine and
refrigerator for vaccines. Similarly, the basic amenities score indicator is calculated as the
mean availability of the following items: power, improved water source, adequate
sanitation (toilet) facilities, communication equipment (phone), and access to computer
(the SARA guideline required internet connectivity as well), emergency transportation
(ambulance). The medicines availability score indicator is calculated as the mean
availability of the following drugs on the Uganda Essential Medicines and Health
Supplies List needed to treat common diseases in this environment: Artmether/
Lumefentri, Sulfadoxine, Cotrimoxazole, Oral Rehydration Salt (ORS),
Medroxyprogesterone, Phenyton, Metronidazole, Measles Vaccine, and Folic Acid.
Artmether/Lumefentri and Sulfadoxine are both curative malaria medication.
Cotrimoxazole is an antibacterial medication. ORS is used for the treatment of diarrhea.
Medroxyprogesterone is an injectable hormonal contraceptive. Phenyton is an
anticonvulsant for the treatment of seizures. Metronidazole is also for the treatment of
bacterial infection and folic acid is an anti-anemia medication. With the exception of
ORS, none of the other medications overlapped with the SARA guideline medicine list.
Using a range of 0 to 100 with higher scores indicating better outcomes, the average
general service readiness score for the sample of health facilities captured in the data set
was 49.2. Medicine availability score was the lowest amongst the three with the mean
score of 13.3. The criterion on which facilities on average faired best was the availability
of basic equipment.
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Table 2-3: Service Availability and Readiness Assessment summary statistics of
facilities in sample
Service Readiness

N

Mean

SD

Min

Max

633

49.28

12.89

5.56

79.63

Medicines Availability Score

633

13.31

15.13

0

77.78

Basic Equipment Availability

633

79.74

24.71

0

100

633

54.79

18.70

0

100

General

Service

Readiness

Score

Score
Basic Amenities Score

Individual and household level variables
Individual level factors in the model include age, gender, education and number of
inactive days due to illness. The age of respondent was included as a categorical variable.
The four age categories used were 0 to 4 years, 5-14 years, 15-59 years, and 60 and
above. The categorization was necessary to capture the different age-specific medical
needs as well as any differences in likelihood of health facility use across age. Similarly,
the gender of the respondent was categorized in order to examine possible differences in
likelihood of use. The variable used is binary, with 1 indicating that the respondent is
female. The education variable was categorized to reflect the level of education
completed by the respondent. Four categories were created. No schooling represented
individuals who had some schooling but did not complete the first grade of primary
school. The primary school category included all individuals who had completed primary
1 through 7 and who finished the final year of their primary education. Respondents who
had completed four to six years of secondary education were classified as secondary. All
respondents who had completed university and higher or had diplomas and certificates
were classified as having completed university and higher. The education level of the
household head was assigned for all respondents with missing education information as
well as all respondents aged 15 and below. Lastly, the number of inactive days due to
illness variable which captured the severity of illness or injury was included as a
continuous variable.
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Household level factors included in the analysis are the per capita monthly household
consumption expenditure, average time taken from the village center to any health
facility, and the median price of health services in the local council area based on
individuals who used services. Zhuo et al. (2011) used a similar approach to determine
the price variable in their analysis. The rationale being that healthcare expenses are
skewed to the right so the median mitigates the impact of the extreme right tail values.
All these aforementioned variables are included as continuous variables.
The price variable is calculated at the community-level based on how much users of
health services in each village reported paying for both consultation and medication. This
is because price information was not collected in the community module of the UNPS so
independently collected price information is not available. By aggregating to the
community level the assumption is that the endogenous aspect of the price data is
minimized.
Information on the time it took for respondents to get to a health facility from the city
center was also collected in the community section of the survey. Respondents were
asked to estimate the time taken to go from the village center to the various respective
providers using common means of transportation in minutes. The average time to any
health facility was calculated. Travel time to a health facility was preferred to distance to
a health facility because in the available dataset the distance values were inconsistent and
implausible. The raw values ranged from 0 to 14,700km. For a country whose longest
distance from north-northeast to south-southwest was 787 kilometers and east-southeast
to west-northwest was 486 kilometers1, these values were not very meaningful. It seemed
plausible that commas and decimals places had been left out during data entry (personal
communication with Living Standard and Measurement Survey team at World Bank,
3/21/2016). Furthermore, depending on the state of the roads in the community, travel
time may be a more accurate measure of the cost associated with travel to the health
facility than the actual distance since a distance estimate does not account for any travel

1

http://www.nationsencyclopedia.com/geography/Slovenia-to-Zimbabwe-CumulativeIndex/Uganda.html (Accessed April 24, 2016)
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related challenges due to the state of the roads (Tanser et al., 2006; Gabrysch et al., 2011;
Wang et al., 2014).
For all binary variables included in the analysis, missing variables were coded as zero so
that the variable was interpreted as 1 indicative of the presence of the characteristic and 0
otherwise. For continuous variables, the mean of the variable was inputted for all missing
variables (Allison, 2001; Enders, 2010; Little & Rubin, 2002; Schafer & Graham, 2002).
Additional details on specification of the variables above are included in Appendix Table
2.2.

2.5

Results

Overall, 37% of the pooled sample reported being ill 30 days prior to the survey.
Amongst individuals reporting an ailment, 17% were under five years old. The top five
most reported illness symptoms were acute fever, cough, severe headache, recurring fever
and abdominal pains. Of the number of people who were sick, 87% of them sought
treatment: 40% of which was self-care using medication from drug stores, friends and
distributors.
Univariate Analysis
Table 2-4 shows the distribution of illness reporting by region and gender in the sample.
The highest percentage of the sample lives in the western region of the country but the
region with the highest percent of the population reporting an illness was the central
region. The central region was also the region that contributed the most to the population
reporting an illness. More females than men reported an illness in the sample.
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Table 2-4: Rural population composition and reporting of illness, by region
Population
total

Percent of
Population

No. of ill
persons

Percent
reporting
illness

Contribution to
pop. Reporting
illness

Region
Central
Eastern
Northern
Western
Total

8,009
8,746
7,678
11,243
35,677

22.45
24.51
21.52
31.51
100.00

3,495
3,681
2,985
3,119
13,280

43.64
42.09
38.87
27.74
37.22

26.32
27.72
22.48
23.49
100.00

Gender
Female
Male
Total

17,946
17,731
35,677

50.30
49.70
100.00

7,101
6,180
13,280

39.57
34.85
37.22

53.47
46.54
100.00

Illness reporting by age and gender is reported in Table 2-5. Except among children
under five, the majority of the sample population across all the other age groups is
women. Furthermore, the majority (58.62%) of female respondents who report an illness
are between the ages of 15 to 59 years followed by women aged 60 plus. Amongst males,
children under-five and between 5 and 14 have the highest percentage of illness reporting
respectively. Table 2-6 also shows that illness reporting is most prevalent amongst
respondents who had a primary level of education.
Table 2-5: Percent of respondents reporting an illness, by age and gender
Population
Age
0-4
5-14
15-59
60+
Total

Total
N
%
5,988
16.78
11,891
33.33
15,997
44.84
1,801
5.05
35,677
100.00

Gender
Female
Male
48.31
51.69
50.01
49.99
51.03
48.97
52.38
47.62
50.30
49.70
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Female
47.04
50.10
58.62
56.72
53.47

Illness reporting
Gender
Male
52.96
49.90
41.38
43.28
46.53

Total
%
24.54
25.38
42.23
7.85
100.00

Table 2-6: Percent of respondents reporting an illness, by education level
Population
Education
No schooling
Primary
Secondary
Tertiary
Total

N
6,138
22,945
5,236
1,358
35,677

Illness reporting
N
%
2,518
18.96
8,527
64.21
1,887
14.21
348
2.62
13,280
100.00

%
17.20
64.31
14.68
3.81
100.00

Bivariate Analysis
Bivariate analysis was conducted between relevant outcome variables such as illness
reporting and choice of provider and the explanatory variables. These analyses examine
the unadjusted associations between the explanatory variables and the outcomes of
interests. Initial bivariate analyses explore whether there are differences in illness
reporting across various explanatory variables. Table 2-7 below compares the
characteristics of respondents by their response to illness. The comparison suggests that
gender, educational, regional, price, time and age differences exist amongst individuals
who reported an illness. The average time to any health facility was longer amongst ill
respondents compared to non-ill respondents. The price of services was lower amongst
individuals who reported an illness. Additionally, there are also statistically significant
differences in basic amenities and medicine availability in the health facilities linked to
the two groups.
Table 2-7: Comparison of percent distribution of select characteristics among ill and nonill respondents, UNPS 2010 – 2012
Variables
Age
0-4
5-14
15-59
60+
Total

Ill

Non-ill

24.54
25.38
42.23
7.85
100.00

12.19
38.04
46.38
42.23
100.00

Gender
Female
Male

53.47
46.53
46

48.42
51.58

N
35,677

P-value
0.000

35,677

0.000

Variables
Total

Ill
100.00

Non-ill
100.00

Education
No School
Primary
Secondary
University
Total

18.96
64.21
14.21
2.62
100.00

16.17
64.37
14.95
4.51
100.00

Per capita
monthly
consumption
expenditure
(UG shillings)

53,598
($15.59)

53,933
($16.11)

N

P-value

35,677

0.000

35,677

0.919

35,677

0.000

Household
Consumption
Expenditure

Region
Central without
Kampala
Eastern
Northern
Western
Total

26.32

20.15

27.72
22.47
23.49
100.00

22.61
20.96
36.27
100.00

Average price by
LC1

3,615.98

4,079.68

35,677

0.022

Time to any
health facility
(minutes)

69.49

65.98

35,677

0.059

General Service
Readiness Score
Medicines
Availability
Score
Basic Equipment
Availability
Score
Basic Amenities
Score

49.18

48.47

35,677

0.285

14.94

13.82

35,677

0.069

76.30

76.90

35,677

0.723

56.30

54.69

35,677

0.084

Price

Time

Service
Readiness
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Given the observed differences between individuals who reported an illness and
individual who did not, subsequent bivariate analysis examined the association between
the type of illness reported and the explanatory variables. There were differences across
age groups and illness symptoms reported. Among children under 15 years of age, acute
fever was the most reported illness symptom whereas for respondents aged 15-59 and 60
plus severe headache and other unspecified ailments were the most reported illness
symptoms respectively.
Table 2-8: Percent of respondents reporting an illness, by illness type and age
Illness type
Fever (acute)
Cough
Other unspecified
ailments
Severe Headache
Fever
Other minor ailments
Abdominal pain
Chills
Weakness
Diarrhea (acute)
Productive cough
TOTAL
P-value

Total
19.40
14.30
13.06

Under 5
26.31
18.82
7.3

Age group
5-14
21.39
17.44
9.41

12.06
10.31
10.04
5.97
4.45
3.80
3.35
3.25
100.00

2.92
11.75
10.26
2.78
6.6
2.36
8.55
2.36
100.00

13.18
10.08
11.68
3.76
3.72
2.72
1.61
5.01
100.00

15-59
16.06
10.82
16.33

60+
9.41
8.76
25.29

16.72
10.16
8.72
8.42
3.88
4.51
1.66
2.73
100.00

11.93
7.37
11.12
9.93
3.21
7.99
1.85
3.14
100.00
0.000

There were gender and regional differences in the types of illness symptoms reported. In
the central region, recurring fever was the most reported illness symptom while in the
east, north and west, it was acute fever.
Table 2-9: Percent of respondents reporting an illness type, by region and gender
Region

Illness type
Fever (acute)
Cough
Other unspecified ailments

Central
11.62
16.74
16.46

Gender

East
21.09
10.57
13.10
48

North
18.66
17.10
13.68

West
26.85
13.31
8.61

Female
19.59
13.72
12.78

Male
19.19
14.97
13.39

Severe Headache
Fever
Other minor ailments
Abdominal pain
Chills
Weakness
Diarrhea (acute)
Productive cough
P-value

5.06
21.43
10.35
2.8
6.99
4.63
0.95
2.98

15.58
10.33
10.59
5.89
1.01
4.52
3.87
3.46

19.74
3.04
7.89
7.90
0.56
2.84
5.25
3.34

8.4
4.76
11.10
7.79
9.4
2.94
3.62
3.22
0.000

12.65
10.17
8.66
7.66
4.42
4.13
2.78
3.43

11.38
10.46
11.62
4.03
4.49
3.42
4.01
3.04
0.000

There are differences in illness symptoms reported across educational categories.
Individuals who had no school and those who had some or had completed primary school
level of education were more likely to report acute fever symptoms while amongst
secondary and tertiary level educated respondents cough was the most reported illness
symptom.
Table 2-10: Percent of respondents reporting an illness type, by education category
Education
Illness type
None
Primary
Secondary
Tertiary
Fever (acute)
20.05
19.46
18.69
18.56
Cough
11.46
13.79
19.16
21.60
Other
14.06
13.15
9.88
15.27
unspecified
ailments
Severe
15.71
12.42
8.66
3.52
Headache
Fever
8.38
10.27
13.16
7.84
Other minor
9.44
9.5
12.84
9.18
ailments
Abdominal pain
6.43
6.81
3.03
0.84
Chills
2.41
4.64
4.61
11.44
Weakness
3.46
3.81
3.80
5.92
Diarrhea (acute)
4.56
3.07
3.20
2.35
Productive
4.03
3.06
2.98
3.48
cough
P-value
0.000
The concluding bivariate analysis examined the association between health seeking
behavior of respondents and the explanatory variables. There were no differences
identified between the use of a formal health facility compared to self-treatment among
males and females. However, differences existed between formal health facility use and
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self-treatment across age groups and illness types. Individuals who self-treated mostly
experienced cough as an illness symptom while respondents who reported use of a formal
health facility had experienced acute fever symptoms.
Table 2-11: Percent comparison of respondent’s health seeking behavior, by age and
gender
No care/ selftreatment
Gender
Female
Male
Age
0-4
5-14
15-59
60+
Total

Formal health
facility

Total

P-value
0.499

52.85
47.15
100.00

53.89
46.11
100.00

46.53
53.47
100.00
0.006

25.65
26.21
39.18
8.96
100.00

23.79
24.82
44.30
7.09
100.00

24.54
25.38
42.23
7.85
100.00

Table 2-12: Percent comparison of respondent’s health seeking behavior, by illness type
Type of illness

Total

Fever (acute)
Cough
Other unspecified
ailments
Severe Headache
Fever
Other minor ailments
Abdominal pain
Chills
Weakness
Diarrhea (acute)
Productive cough
P-value

19.41
14.31
13.06
12.05
10.30
10.04
5.98
4.45
3.79
3.35
3.25

Choice of provider
No Care/selftreatment
16.39
18.06
15.27
12.42
8.66
9.48
6.07
3.66
3.64
2.87
3.48

Formal health
facility
21.45
11.77
11.57
11.80
11.42
10.42
5.91
4.99
3.90
3.68
3.10
0.000

Regional differences exist between users of formal health facility for curative purposes
and non- users. Formal health facility use was more prevalent in the central region and
least common in the northern region. Self-treatment was most common in the eastern
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region and least prevalent in the western region. The educational differences among users
of formal health facilities compared with non-users were marginally significant. The
distribution across the two types of users was fairly similar across educational levels.
Table 2-13: Percent comparison of respondent’s health seeking behavior, by region and
education level
Region
Central
East
North
West

No Care/ Selftreatment
22.17
30.24
26.11
21.48

Formal health facility

P-value

29.13
26.01
20.01
24.85
0.006

Education
None
Primary
Secondary
Tertiary
TOTAL

17.68
66.23
14.44
1.65
100.00

17.73
64.50
14.42
3.35
100.00

0.106

Multivariate Analysis
Table 2-14 presents the results from the empirical models. Three types of models were
estimated: an ordinary probit, a heckprobit selection and a mixed effect multilevel model.
The following commands in Stata 12 were used to estimate the models respectively;
probit, heckprob and xtmelogit. All the three models were estimated with the same key
variables in order to enable comparison. In table 2-14, the coefficients of the ordinary and
heckprobit models indicate the sign of the association and its significance while in the
multilevel model; the coefficient also indicates the magnitude of the estimated
relationship. The partial effects from the probit models that indicate the size of the
likelihood of using a formal health facility from a unit change in an explanatory variable
holding all the other explanatory variables constant are presented in Table 2-14 as well.
Lastly, Table 2-14 also shows the estimated correlation between the unobserved variables
in the heckprobit model as well.
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Sample selection
The exclusion restrictions, whether the water pot was covered and the month in which the
interview was conducted, were validated using a post estimation Sargan-like test. To do
this, an over-identified model was compared to a just identified model. The results
showed a p-value of 0.980 and thus indicated that the over identifying restriction used are
valid. The significance of the estimate of rho in the sample selection model established
whether selection was an issue in this empirical model and the necessity of using a model
that accommodates this aspect of the data. In table 2-14, the estimate of rho is statistically
insignificant and therefore indicates that the differences between respondents who selfreported an illness and those who did not are not statistically significant to warrant the
use of separate estimation models. The ordinary probit model should in this instance be
able to provide unbiased estimates of the relationships of interest. The subsequent
description of variable results will therefore highlight only the findings from the probit
and multilevel models. Although given the different levels of variables used in the
analysis, results from the multilevel models are preferred over the probit model results.
Facility Characteristics
From the results of the ordinary probit model specification without the assumption of
sample selection, only one of the measures of facility readiness, basic amenities
availability, is found to be statistically significant and positively associated with formal
health facility use as hypothesized. In the multilevel model, medicine availability is also
positive and statistically significant. In effect, two of the facility readiness characteristics
(medicine availability, basic amenities availability) show a positive and statistically
significant association with the likelihood of use of modern health facility. However, the
magnitude of the association in both models is very small. A ten point increase in the
medicine availability score of a health facility is associated with a 0.03 percentage point
increase (37.22 to 37.25) in the likelihood of use of a formal health facility. This positive
association is in line with the hypothesized relation made earlier. The finding for the
basic equipment score index was not as hypothesized. In both the probit and multilevel
model, it was negatively associated with formal health facility use but it was only
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statistically significant in the ordinary probit model. The general service readiness index
was not statistically significant in any of the models.
Other independent variables
Among the other explanatory variables included in the models, the likelihood of use of a
formal health facility was statistically significantly associated with age, particular levels
of education, regional areas of the country, severity of illness and symptoms in the probit
and multilevel models. Specifically, compared to respondents under-five years of age,
respondents aged 5 to 14 years and those 60 years plus were less likely to have used a
formal health facility. Females were more likely to use a health facility. Additionally,
respondents who had a university or more level of education compared to respondents
with no schooling were more likely to use a formal health facility. Respondents from the
northern or eastern regions of the country compared to respondents from the central
region without Kampala were also less likely to use a formal health facility. The number
of days for which respondents had been inactive due to illness was positively associated
with the likelihood of use of a formal health facility. Household consumption expenditure
was initially positively associated with the likelihood of use of a formal health facility.
This association however seems to become negative at higher levels of income. Lastly,
respondents with a recurring fever or cough compared to respondents with an acute fever
were more likely to go to a formal health facility.
Age based sub-group analysis were also conducted. Three groups of sub-samples were
utilized – children under five years, respondents between 5 and 14 and lastly respondents
15 years old and above. The results from the sub-sample of respondents 15 years old and
above showed statistically significant results on the following facility characteristics –
basic amenities availability and level of health facility. Additionally, the following
explanatory variables were also significant – female, residence in the eastern region, per
capita monthly consumption expenditure, number of days that respondent was inactive,
and respondent with recurring fever symptoms. These results corroborate the findings
from the overall model. The results from both the under-five and between five and
fourteen years old sub-samples found limited statistically significant results. The tables
presenting these results are included in the appendix.
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Table 2-14: Multivariat e regression results of the determinants of formal health facility use for curative care among rural
population in Uganda
Variables

Ordinary Probit
Coeff.
SE
Sig.
[ME]

Sample selection Probit
Coeff.
SE
Sig.
[ME]

Coeff.

Multilevel Model
SE
Sig.

Intercept
Age (Ref group: 0-4yrs)
5-14 years
15-59 years
60+ years
Female
Education (Ref group: none)
Primary
Secondary
University+
Region (Ref group: central
without Kampala)
Eastern
Northern
Western
Per capita monthly
household consumption exp.
Per capita monthly
household consumption exp.
squared
Price
No. of inactive days
Symptoms (Ref group=
Acute Fever
Cough
Severe Headache

-0.001
0.037
-0.270
[-0.094]
0.038

-0.057
-0.093
0.209

-0.270
[-0.103]
-0.192
-0.005

0.050
0.050
0.090
0.037

0.075
0.101
0.146

0.096
0.121
0.101

0.990
0.470
0.000
0.300

0.105

0.051

0.0503

0.060

-0.082
-0.140

0.063
0.085

0.190
0.100

-0.056

0.201

0.780

0.105

0.018

0.095

0.016

0.152

0.112

9.61E-07

0.072

0.450
0.350
0.160

0.010
0.110

***
+

-0.250
[-0.086]
-0.231
[-0.080]

0.211
0.160

0.095
0.186
**
**

**
**

0.960

0.000
[0.000]
-0.000

0.000
0.000

0.080

-0.000
0.028
[0.010]

0.000
0.004

0.960
0.000

-0.277
[-0.086]
-0.009

0.075
0.064

***

-0.354
-0.212
-0.206
[-0.071]
0.095
[0.033]

0.000

0.000
0.890

**

-0.242
1.74E-06
[6.02e-07]

*

*

***

***

-4.39E-13
-5.29E-07
0.022
[0.008]

-0.217
[-0.075]
-0.002
[-0.007]
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2.94E-13
5.74E-06

0.137
0.927
**

0.009

0.015

0.106

0.042

0.050

0.969

**
*

-0.129
[-0.029]
-0.033
-0.411
[-0.094]
0.125
[0.028]

0.059

0.030

**

0.055
0.087

0.550
0.000

***

0.042

0.000

**

0.046
0.118
0.271
[0.062]

0.060
0.084
0.153

0.440
0.160
0.080

*

-0.450
[-0.103]
-0.298
[-0.068]
-0.031

0.130

0.000

***

0.134

0.030

**

0.132

0.820

0.000
[0.000]
-0.000
[-0.000]

0.000

0.000

***

0.000

0.040

**

-0.000
0.048
[0.011]

0.000
0.004

0.480
0.000

***

-0.379
[-0.086]
-0.019

0.062

0.000

***

0.071

0.790

Variables
Recurring Fever
Abdominal pains
Average time to any health
facility (median)
Ownership (Ref group:
Private)
Government
NGO/Religious
Others
Level (Ref group: Health
center II)
Health center III
Health center IV
Others
Medicines Availability
Score
Basic Amenities Score
Basic Equipment
Availability Score
General Service Readiness
Index
N
Athro

Ordinary Probit
0.101
0.073
0.170
-0.056
-0.001
[0.000]

0.082
0.001

0.168
-0.156

0.165
0.195

0.500
0.020

0.399

0.280

-0.140
[-0.051]
-0.191
-0.309
[-0.131]
0.002

0.080

0.080

0.123
0.306

0.120
0.310

0.002

0.250

0.002

0.002

0.003

13,280

0.001

0.085
-0.0419

0.060
0.071

0.159
0.559

-0.001

0.001

0.062

0.143

0.137

0.296

-0.118
-0.315

0.156
0.346

0.453
0.363

-0.104
-0.147

0.073
0.110

0.157
0.182

-0.233

0.265

0.380

0.002
0.004
[0.001]

0.002

0.316

0.000

0.002

0.038

0.080

-0.002

0.001

0.141

0.178
[0.041]
-0.036
-0.001

*

0.310
0.420

-0.434

0.005
[0.002]
-0.002
[-0.001]

Sample selection Probit

*

***

***

**

*

0.420

35,432
0.899

Note: Level of significance - * signifies 0.1; ** signifies 0.5 percent; *** signifies 0.01
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0.271

***

0.094
0.001

0.700
0.340

0.146
-0.532
[-0.121]
-0.573

0.277
0.294

0.600
0.070

0.452

0.200

-0.229
[-0.052]
-0.218
-0.028

0.096

0.020

0.163
0.373

0.180
0.940

0.003
[0.001]
0.003
[0.001]
-0.002

0.002

0.080

*

0.002

0.090

*

0.001

0.150

0.002

0.003

0.401

10,887
0.814

Multilevel Model
0.072
0.010

**

**

2.6

Discussion

This study used pooled data to examine the facility characteristics that determine formal
health service use amongst the rural population in Uganda. The objective was to identify
the structural health facility characteristics that were associated with formal medical
service use. Three models were estimated based on the research question and the features
of the available data: a probit model, a heckprobit sample selection model and a mixed
effects multilevel model. From the heckprobit sample selection model results, the
coefficient on rho indicated that there was no difference among the respondents who
reported an illness and those who did not so that the ordinary probit model would
produce unbiased estimates in this instance. In effect, in this rural sample, differences in
illness perception were not observed to justify the use of separate selection models. This
finding is contrary to findings elsewhere (Akin et al, 1998; Pokhrel, De Allegri,
Gbangou, & Sauerborn, 2010) but similar to Hidayat’s (2008) findings from his study on
demand for healthcare in Indonesia.
The most interesting finding was related to the level of the health facility and not the
structural characteristics of the facility as hypothesized in this study. The results from all
the models showed consistently that compared to level II health facilities (basic health
center with outpatient services), respondents in LC1s with level III health facilities
(health center that provides inpatient care as well as laboratory services in addition to
outpatient services) were less likely to use formal health facilities. Compared to
individuals who lived in a community in which a level II health center was the most
commonly used health facility, individuals who lived in communities with a level III
health center as the most commonly used health facility were on average 55 percent
likely to use a formal health facility for curative care compared to the average of 60
percent. Given that the structural attributes of the health facilities have been accounted
for in this study, it seems plausible that the observed association may be driven by
peculiarities in the interpersonal environment in these two levels of facilities. According
to the Donabedian framework outlined previously, quality of care is determined by
structural and process inputs. In this study, the focus was on structural characteristics but
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marginal significance was found. Hence further studies will be helpful to explore whether
process inputs instead have a sizeable significant impact on use of formal health services.
With respect to the structural attributes of the facilities, although positively significant,
the effect size of the associations between the availability of basic amenities, equipment
and drugs and the use of formal curative health service in rural areas in Uganda was very
small. The general findings are in line with what has been found elsewhere. Akin et al.
(1995) found that on average people in Ogun state in Nigeria preferred facilities that have
higher drug availability. In rural Tanzania, Sahn et al. (2003) found that the quality of
care as measured by the availability of drugs when seeking care increased the demand for
health care in public hospitals. Similarly, Mwabu et al. (1993) find that facilities that
have drugs are positively related to medical use in Kenya. This behavioral response is not
surprising since it is futile to go to seek care and not have access to the medication that
will be needed to actually cure your ailment. In addition, having a regular supply of
medication may also be regarded as an indicator of the quality of service delivered at this
facility amongst the populace. The availability of basic amenities promotes formal health
facility use through ensuring that the commodities and infrastructure necessary for the
delivery of quality care are in place.
Interestingly, the additive index included to capture any synergistic effect of the three
variables did not show significant results. This is unexpected since as argued by Acharya
and Cleland (2000) in their study on whether quality or access mattered more to the
utilization of child and maternal health services in rural Nepal, it is reasonable to assume
that the effects of the different components of health facility quality on utilization are
mutually reinforcing. In their study, the overall quality of indicator and not the individual
quality indicators was found to be important in the use of maternal and child health
services.
The estimated price effect is negative and insignificant. The magnitude of the estimated
effect is negligible. A negative association with price implies that respondents were less
likely to use formal health facilities for curative care when the price of services is
increased by one unit. This association corroborates what is hypothesized by
microeconomic theory. This negative and insignificant association between price of
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services and the use of formal health facilities for curative purposes remains in the sub
group analyses. Other demand for health care studies have found insignificant results for
price. Kaija and Okwi (2002) suggest that this finding is related to the information
asymmetry between providers and consumers wherein consumers use cost as an indicator
of the quality of health care services.
The demographic and socioeconomic variables findings were interesting as well. As
found elsewhere, females were more likely than males to seek formal medical care. This
difference in likelihood of use is driven largely by differences in biological need.
Compared to children less than one year of age, respondents in all the older age groups
were less likely to seek formal care in the multilevel model. Relative to respondents
without any formal schooling, respondents who had completed university or higher were
more likely to use formal medical facilities than not. Education has been argued to help
individuals understand health promotion messages and also boost their efficacy at
utilizing these health services (Ensor & Cooper, 2004). The number of days of illness was
strongly associated with the likelihood of seeking formal medical attention. Income
initially resulted in increased likelihood of use of a formal health facility but this
decreased subsequently. This pattern suggests that the increased likelihood of use of
formal health facilities when household consumption expenditures increases initially is
driven by respondents availing themselves to health services that they may otherwise
have forgone. The reversal in the pattern of association also suggests that there is an
optimal level of formal health facility use after which its use declines.
There are some limitations to the study. To begin with, the comprehensiveness of the
health facility data is a limiting factor. The community module of the UNPS gathered
data on only the commonly used health facility; which is a realistic assumption in a rural
area but second best to an actual census of health facilities available in these areas.
Furthermore, respondents who sought care from modern health facilities did not indicate
the name of the facility from which care was sought. The availability of such information
will have enabled the mapping of health visits to specific facility attributes. The data
available allows this to be done only under presumption that health visits were all to the
most commonly used health facility. Nonetheless, this data limitation does not bias the
58

study findings because the study is limited to rural areas where this one health facility
scenario is more likely to be the norm as suchindividuals who became ill would have
been more likely to have used this health facility.
Secondly, there is evidence that rural residents use multiple treatment sources for illness
episodes however the data collected asked details about only one visit so that it may be
underestimating the proportion of respondents who use formal health facilities (McIntyre
& Ataguba, 2011). Additionally, the duration of recall can result in measurement error.
Das, Hammer and Sánchez-Paramo (2012) found that there are differences in reporting of
illness based on the length of recall period.
Thirdly, although the month variable used as an instrument in the selection model meets
the technical requirements of a valid instrument, the practicality of the reasoning behind
it is weak. This is because it is likely that in rural areas given the nature of available roads
seasonal changes in the weather will affect the ease with which respondents may be able
to travel to health facilities.
Lastly, the majority of the respondents in the household survey module indicated that
they sought care from a private facility whereas the community module data had only 2
percent of facilities that were privately owned. This may offer some explanation for the
very small magnitude of effect found on the facility attributes in the multivariate models.
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APPENDIX

Appendix Figure 2. 1: Flowchart of the sample data creation process
UNPS 2010 – Household
. module: 16,520 records

UNPS 2011 – Household
module: 15,008 records

UNPS 2012 – Household
module: 16,196 records

Drop records with missing health information

UNPS 2010 – Household
module: 16,501 records
(19 dropped)

UNPS 2011 – Household
module: 14,997 records
(11 dropped)

UNPS 2012 – Household
module: 16,196 records
(0 dropped)

Merge household data with community health module

UNPS 2010 – Merged
data: 12,769 records

UNPS 2011 – Merged
data: 10,894 records

UNPS 2012 – Merged
data: 13,283 records

Subset data to only rural respondents

UNPS 2010 – Rural
data: 12,611 records

UNPS 2011 – Matched
data: 11,832 records

UNPS 2012 – Matched
data: 12,927 records

Keep only rural respondents with merged community data

UNPS 2010 – Matched
data: 10,544 records

UNPS 2011 – Matched
data: 8,790 records

Pooled data 2010-2012
30,832 records
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UNPS 2012 – Matched
data: 11,498 records

Appendix Table 2. 1: Tracer Items included in the Service Readiness Indicators
Domain
Basic
Amenities

Tracer Indicator
Power

Definition
Included
Facility
has Yes
electricity for lights
and communication
(at a minimum)
from any power
source
during
normal
working
hours routinely. No
break in power for
more than 2 hours
per day during the
past 7 days.
Improved
water Improved
water Yes
source within 500 source
include:
meters of facility
piped, public tap,
standpipe, tubewell/
borehole, protected
dug well, protected
spring, rain water.

Private room or
No
screened off area
available in main
service area , a
sufficient distance
from sites where
providers/ clients
may be so that a
normal
conversation could
be held without
being overheard,
and without the
client being
observed.
Access to adequate Toilet/latrine
Yes
sanitation facilities include
the
for clients
following: Flush/
pour flush to piped
sewer system or
septic tank or pit
latrine,
pit
latrine(ventilated
improved pit (VIP)
or other) with slab,
composting toilet
Communication
Functioning
Yes

Definition (Analysis)
Facilities that have
electricity from the
grid. Facilities that did
not have power for at
least 1 day in the last
week are coded as not
having
electricity.
Facilities with working
generators or solar
panel but no electricity
are coded as having
electricity.
Improved water source
include:
piped,
borehole,
protected
spring well, and rain
water. If neither of
these was available, the
facility was coded as
not having an improved
water source

Room with auditory
and visual privacy
for
patient
consultations
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Toilet/latrine include
the following: Flush
water,
pit
latrine
(ventilated improved
pit (VIP) or other).

Facility has an official

Domain

Basic
Equipment

Tracer Indicator
Definition
equipment (phone or communication
SW radio)
equipment.
This
will not include
payphones outside
of the facility or
private cell phones
unless the facility
reimburses for cost
of phone calls.
Facility has access Facility
has
a
to computer with functioning
email/internet access computer and has
access
to
email/internet with
internet working on
the day of the
survey.
Emergency
Facility
has
a
transportation
functioning vehicle
with fuel that is
routinely available
or access to a
vehicle in close
proximity that can
be
used
for
emergency
transportation.
Adult scale

Child scale

Standard
Precautions
for Infection
Prevention

Included

Definition (Analysis)
telephone (landline or
mobile phone)

Yes

Facility
has
a
functioning computer
for general use or
special project.

Yes

Facility
has
an
ambulance or there is
an ambulance available
for use by this facility.

Yes

Facility
has
a
functioning
standing
weighing scale.
Facility
has
a
functioning
hanging
weighing scale.

Weight gradation Yes
minimum
250
grams or a digital
standing
scale
where adult holds
child and gradations
go to 250 grams is
acceptable.
Thermometer
No
Stethoscope
No
Blood
pressure
Yes
apparatus
Light source
No
Yes
Safe final disposal Includes
No
of sharps
incineration
(functioning
incinerator
and
available
fuel),
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Facility has
machine.
Vaccine Fridge

a

BP

Domain

Diagnostic
Capacity

Tracer Indicator

Definition
open burning in
protected
area,
dump
without
burning in protected
area, or remove
offsite
with
protected storage.
Safe final disposal Includes
of infectious wastes incineration
(functioning
incinerator
and
available
fuel),
open burning in
protected
area,
dump
without
burning in protected
area, or remove
offsite
with
protected storage.
Appropriate storage A
punctureof sharps waste
resistant,
rigid,
leak-resistant
container designed
to hold used sharps
safely
during
collection, disposal
and destruction.
Appropriate storage Waste
receptacle
of infectious waste
(pedal bin) with lid
and plastic bin
liner.
Disinfectant
Chlorine-based or
other
country
specific disinfectant
for environmental
disinfection
Single
use
—
standard disposable
or
auto-disable
syringes
Soap and running
water or alcohol
based hand rub
Latex gloves
Guidelines
for
standard precautions
Haemoglobin
May include
colorimeter or
haemoglobinometer
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Included

No

No

No

No

No

No

No
No
No

Definition (Analysis)

Domain

Tracer Indicator
Blood glucose

Malaria diagnostic
capacity

Urine dipstickprotein
Urine dipstickglucose
HIV diagnostic
capacity

Essential
Medicines

Syphilis rapid test
Urine test for
pregnancy
Amlodipine tablet or
alternative calcium
channel blocker
Amoxicillin
syrup/suspension or
dispersible tablet
Amoxicillin tablet

Definition
or hemocue
Glucometer
and
glucometer
test
strips
RDT kit or smear
with
microscope,
slides, and Wright
Giemsa stain
Dipsticks for urine
protein (with valid
expiration date)
Dipsticks for urine
glucose (with valid
expiration date)
RDT kit or ELISA
test with ELISA
washer, ELISA
reader, incubator,
specific assay kit
RDT kit
RDT kit

Included
No

No

No

No

No

No
No
No

No

Respiratory
antibiotic

No

Ampicillin powder
for injection

No

Aspirin cap/tab

No

Beclometasone
inhaler

No

Beta blocker
(e.g.bisoprolol,
metoprolol,
carvedilol, atenolol)
Carbamazepine
tablet

No

No
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Definition (Analysis)

Artmether/Lumenfentri
(Curative Malaria
Medication – WHO
Essentials List)
Sulfadoxine (Curative
Malaria Medication –
WHO Essentials List)
Cotrimoxazole
(Antibacterial – WHO
Essentials List)
Medroxyprogesterone
(Injectable hormonal
contraceptives – WHO
Essentials List)
Phenyton
(Anticonvulsants
/
seizures
–
WHO
Essentials List)
Metronidazole (Treats
bacterial infection –
WHO Essentials List)
Measles vaccine

Folic
acid
(Vitamins/anti anaemia

Domain

Tracer Indicator

Definition

Included

Ceftriaxone
injection
Diazepam injection
Enalapril tablet or
alternative ACE
inhibitor e.g.
lisinopril, ramipril,
perindopril
Fluoxetine tablet
Gentamicin injection
Glibenclamide tablet

2nd line injectable No
antibiotic
No
No

No
No
Oral treatment type No
2 diabetes
Haloperidol tablet
No
Insulin
regular
No
injection
Magnesium sulphate
No
injectable
Metformin tablet
No
Omeprazole tablet or
No
alternative such as
pantoprazole,
rabeprazole
Oral rehydration
Yes
solution
Oxytocin injection
Salbutamol inhaler
Simvastatin tablet or
other statin e.g.
atorvastatin,
pravastatin,
fluvastatin
Thiazide (e.g.
hydrochlorothiazide)
Zinc sulphate
tablets, dispersible
tablets or syrup

No
No
No

No
No
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Definition (Analysis)
– WHO Essentials List)

Oral Rehydration Salts
(Diarrhea – WHO
Essentials List)

Appendix Table 2. 2: Description of the dependent and independent variables in the
sample
Variable
Individual Level
Use of formal health service
provider

Age 0-4
Age 5-14
Age 15-59
Age 60+
No schooling

Primary (P1-P7)

Secondary (S1-S4/O-level and S5S6/A-level)
University/Higher(diplomas,
certificates)
Days ill

Household Level
Per-capita monthly household
consumption($)
Median price
Average time from village center
to any health facility
Facility Characteristics
Equipment Availability Score

Description
Coded 1 if individual sought treatment at
government hospital, health center, outreach, private
hospital, private doctor, nurse, midwife, clinic
Coded 0 if individual sought treatment at
government community based distributor,
pharmacy/drug shop, NGO community distributor,
shop, religious institution, friend/relative, other,
self-treated with no care sought
Coded 1 if respondent’s age is between 0 and 4
Coded 0 otherwise
Coded 1 if respondent’s age is between 5 and 14
Coded 0 otherwise
Coded 1 if respondent’s age is between 15 and 59
Coded 0 otherwise
Coded 1 if respondent’s age is between 60+
Coded 0 otherwise
Coded 1 if respondent had some schooling but did
not complete P.1
Coded 0 otherwise
Coded 1 if respondent completed P.1 through P.7
(any of the grades in between)
Coded 0 otherwise
Coded 1 if respondent completed S. 1 through S.6
(any of the grades in between)
Coded 0 otherwise
Coded 1 if respondent completed university and
higher, other diplomas and certificates
Coded 0 otherwise
Number of days respondent stopped doing usual
activities due to illness or injury during the past 30
days
Monthly consumption expenditure per person
Median price of health services in the local council
area based on individuals who used services
Average time from village center to any health
facility in minutes
1/0 indicator for availability of each amenity in
facility:
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Variable

Medicine Availability Score

Amenities Availability Score

General Service Readiness
Government-owned
Private-owned
NGO/Religious-owned
Other owned

Health center II
Health center III
Health center IV
Others

Description
[(Standing weighing scale + Hanging weighing
scale + BP machine + Vaccine refrigerator)/4] *
100
1/0 indicator for availability of each medication in
facility:
[(Artmether/lumefentrine + Sulfadoxine
Pyrimethamine tab + Cotrimoxazole 480mg tab +
Oral rehydration salts + Medroxyprogesterone
injection + Phenyton + Metronidazole + Measles
vaccine + folic)/9] * 100
1/0 indicator for availability of each amenity in
facility:
[(Power + Water + Toilet + Official phone +
Computer Access)/6] * 100
[(Equipment availability score + Medicine
availability score + Amenities availability score)/4]
1 if it was a government owned facility
Coded 0 if otherwise
1 if it was a private owned facility
Coded 0 if otherwise
1 if it was a NGO/Religious owned facility
Coded 0 if otherwise
1 if it was a facility owned by an undesignated
entity
Coded 0 if otherwise
1 if it was a health center II level facility
Coded 0 if otherwise
1 if it was a health center II level facility
Coded 0 if otherwise
1 if it was a health center II level facility
Coded 0 if otherwise
1 if it was a facility with reported level as other
Coded 0 if otherwise
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Appendix Table 2. 3: Estimated coefficients of the determinants of illness reporting
among a rural sample in Uganda
Independent Variable
Age (Ref group: 0-4 years)
5-14 years
15-59 years
60+ years

Coefficient

SE

P-value

Sig

-0.704
-0.493
0.005

0.034
0.036
0.066

0.000
0.000
0.475

***
***

0.120

0.025

0.000

***

Education (Ref group: None)
Primary
Secondary
University+

-0.068
-0.127
-0.401

0.039
0.058
0.091

0.083
0.030
0.000

*
**
***

Region (Ref group: Central
without Kampala)
Eastern
Northern
Western

-0.065
-0.149
-0.477

0.078
0.056
0.057

0.404
0.009
0.000

***

1.92e.09

2.66e-07

0.994

-0.066
0.010

0.047
0.007

0.157
0.158

0.356
0.173

0.091
1.620

0.000
0.915

Female

Per capita annual consumption

Sanitation (Exclusion
restrictions)
Covered water pot
Month of interview
Intercept
Correlation Coefficient (Rho)
N

35,432

Sargan-like test (over identifying restrictions): F(1,237) = 0.00
Prob > F = 0.9
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***

Appendix Table 2. 4: Estimated coefficients in multilevel model of the determinants of
formal health facility use for curative care among rural sample aged 0 to 4 years in
Uganda
Independent Variables

Coefficient

Female
Household Head Education (Ref
group=None)
Primary
Secondary
Tertiary+
Region (Ref group=Central)
Eastern
Northern
Western
Per capita monthly consumption
expenditure
Per capita monthly consumption
expenditure squared
Price
Inactive days
Illness Symptoms (Ref group=Fever acute)
Cough
Severe headache
Fever (recurring)
Abdominal pain
Time to any health facility
Health facility ownership (Ref group=
Private)
Government
NGO/ Religius Association
Others
Health facility level (Ref group=Health
center II)
Health center III
Health center IV
Others
Medicine Availability
Amenities Score
Equipment Score
Model N
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SE

p-value

0.117

0.086

0.18

-0.172
-0.019
0.545

0.121
0.165
0.299

0.15
0.91
0.07

-0.314
-0.061
-0.297
0.000

0.170
0.180
0.174
0.000*

0.06
0.74
0.09
0.02

-0.000

0.000

0.60

-0.000
0.110

0.000
0.014**

0.74
0.00

-0.502
-0.035
0.006
0.026
-0.003

0.114**
0.261
0.140
0.283
0.001*

0.00
0.89
0.96
0.93
0.02

-0.206
-0.779
-0.873

0.479
0.511
0.762

0.67
0.13
0.25

-0.138
-0.032
-0.369
0.002
0.003
-0.003
2,694

0.134
0.229
0.615
0.003
0.003
0.002

0.30
0.89
0.55
0.48
0.42
0.20

Appendix Table 2. 5: Estimated coefficients from multilevel model of the determinants of
formal health facility use for curative care among rural sample ages 5 to 14 in Uganda
Independent Variables

Coefficient

Female
Household Head Education (Ref
group=none)
Primary
Secondary
Tertiary+
Region (Ref group=Central)
Eastern
Northern
Western
Per capita monthly consumption
expenditure
Per capita monthly consumption
expenditure squared
Price
Days inactive
Illness symptoms (Ref group= Fever acute)
Cough
Severe headache
Fever (recurring)
Abdominal pain
Time to any health facility
Health facility ownership (Ref
group=Private)
Government
NGO/ Religious Association
Others
Health facility level (Ref group= Health
center II)
Health center III
Health center IV
Others
Medicine availability
Amenities availability
Equipment availability
Model N
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SE

p-value

0.150

0.084

0.07

0.170
0.229
0.503

0.112
0.157
0.293

0.13
0.14
0.09

-0.625
-0.367
-0.068
0.000

0.178**
0.188
0.186
0.000

0.00
0.05
0.71
0.10

-0.000

0.000

0.68

-0.000
0.084

0.000
0.013**

0.12
0.00

-0.540
-0.018
-0.009
-0.362
-0.002

0.114**
0.134
0.141
0.219
0.001

0.00
0.89
0.95
0.10
0.14

0.340
-0.391
-0.438

0.448
0.483
0.845

0.45
0.42
0.60

-0.327
-0.234
0.818
0.004
0.002
0.002
2,893

0.147*
0.246
0.667
0.003
0.003
0.002

0.03
0.34
0.22
0.22
0.64
0.50

Appendix Table 2. 6: Estimated coefficients from multilevel model of the determinants of
formal health facility use for curative care among rural sample age 15 and older in
Uganda
Independent Variables

Coefficient

Female
Education (Ref group=None)
Primary
Secondary
Tertiary+
Region (Ref group=Central)
Eastern
Northern
Western
Per capita monthly consumption
expenditure
Per capita monthly consumption
expenditure squared
Price
Inactive days
Illness symptoms (Ref group=Fever acute)
Cough
Severe headache
Fever (recurring)
Abdominal pain
Time to any health facility
Health facility ownership (Ref group=
Private)
Government
NGO/ Religious Association
Others
Health facility level (Ref group= Health
center II)
Health center III
Health center IV
Others
Medicine availability
Amenities availability
Equipment availability
Model N
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SE

p-value

0.156

0.063*

0.01

0.097
0.190
0.052

0.086
0.126
0.230

0.26
0.13
0.82

-0.466
-0.370
0.117
0.000

0.145**
0.151*
0.151
0.000**

0.00
0.01
0.44
0.00

-0.000

0.000

0.19

0.000
0.030

0.000
0.005**

0.84
0.00

-0.126
0.078
0.337
0.062
-0.001

0.102
0.092
0.111**
0.117
0.001

0.22
0.39
0.00
0.59
0.13

0.382
-0.297
-0.441

0.342
0.367
0.713

0.26
0.42
0.54

-0.269
-0.483
-0.224
0.002
0.009
-0.003
5,087

0.112*
0.189*
0.470
0.002
0.003**
0.002

0.02
0.01
0.63
0.31
0.00
0.17

3 The Impact of Recent Parental Illness on Schooling in
Uganda
3.1

Introduction

Health shocks are unwelcome events. In instances where the primary breadwinner of a
household has a health shock, its effects can remain long past its occurrence. Illnesses
limit an individual’s ability to participate in the labor market, work productively, earn
returns on investments in human capital, save and may cause impoverishment (Bloom,
Canning, & Graham, 2003; Bloom, Canning, & Sevilla, 2004; Bloom & Canning, 2000;
Easterlin, 1999). In contexts with limited formal health insurance coverage for such
events, such as in Uganda where available community or other types of health insurance
is accessible to only 5%-10% of the population, illness may lead to health-related
impoverishment due to forgone wages and the out-of-pocket costs related to care seeking
(Basaza, O’Connell, & Chapcakova, 2013). These illness-related costs have ramifications
for the household’s current total income, time allocation, consumption, wealth and
intergenerational mobility.
The mechanisms by which households manage unexpected health related costs vary
depending on the households’ social network as well as on internal relationships amongst
household members (Russell, 2004a). These networks and relationships determine what
coping options are available to the household. For some households, the initial response
is to use available cash and mobilize savings (McIntyre, Thiede, Dahlgren, & Whitehead,
2006). Nonetheless, this option is not available to all households (Kabir, Rahman,
Salway, & Pryer, 2000; Sauerborn, Adams, & Hien, 1996). Some households borrow or
sell assets while others choose to cut down consumption of various items (Kabir et al.,
2000; Wilkes, Hao, Bloom, & Xingyuan, 1997).
When health care costs are substantial and take up a significant portion of household
income, consumption of other necessities such as schooling and housing are likely to be
negatively impacted (Culyer, 1993; Russell, 2004b). Similarly, where assets that are sold
form part of the household’s core livelihood, such as livestock, a vicious cycle of
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economic instability may begin (Tibaijuka, 1997). Yet still, some households may
attempt to expand their sources of income by requiring healthy members to take up
additional work besides their regular engagement (Sauerborn et al., 1996). Lastly, there
may be households within which duties are re-assigned amongst household members in
order to accommodate the shock – intra household labor substitution - or outside labor
recruited to enable the household run smoothly (Attanayake, Fox-Rushby, & Mills,
2000). This type of substitution can have adverse long term consequences when it
involves children being taken out of school in order to help at home (Mutangadura,
Mukurazita, & Jackson, 1999). Understanding the impact of the coping mechanism is
important because where households cut back on consumption or sell productive assets or
remove children from school in order to be able to cope with the demands of an
individual’s illness there may be adverse consequences for future income generation as
well (Van Damme, Messen, Por, & Kober, 2003). This is especially true when current
consumption patterns undermine future livelihood through limiting investments in
children’s human capital.
Human capital investments are essential for human and economic development. Indeed,
the Millennium Development Goals made universal primary education the number two
goal. Particularly for children, investments in their human capital plays a key role in
shaping their lifetime earnings and productivity (Binder, 1998). Human capital is a
critical investment in Uganda, where there is high prevalence of poverty and a desire for
long-term economic growth.
Examining the impact of parental illness on children’s educational investment is pertinent
in Uganda for several reasons. First and most importantly, despite the institution of a free
tuition policy for primary school education since 1997 and secondary school education
since 2007, school completion rates remain low2. This suggests that other factors besides
the direct tuition costs influence the schooling decision amongst households. Poverty
amongst households is seen as one major reason for the continued challenges with
education. Households are still responsible for the provision of materials such as exercise
books, pens, school uniforms and lunch for their wards under the free tuition policy. The
2

See section below on Education in Uganda.
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provision of lunch alone at the primary school level can cost about $2 to $5 per semester
per ward as such for the average Ugandan in the sample whose monthly consumption is
$22 this can be a prohibitive deterrent. Secondly, Uganda is a particularly interesting
context to study the effect of recent parental illness because of the relatively high HIV
prevalence rates. Compared to other low income countries (2.9%) and sub Saharan
African aggregate (4.5%) , the percent of the population aged 15-49 years who have HIV
in Uganda (7.3%) is very high (World Development Indicators 2015. UNAIDS
estimates). The disease progression is such that people living with HIV may experience
intermittent and prolonged periods of illness which presents additional caretaking
demands on household members. In studies that investigate the impact of parental death
on children’s educational outcomes, the estimated impact of death from such studies may
be biased when final demise is preceded by periods of illness which are unaccounted for
in a discrete measure of death (Case & Ardington, 2006; Yamano & Jayne, 2005). Lastly,
according to a 2010 report from Population Action International, Uganda has the
youngest age distribution in the world. Seventy-seven percent of the population in
Uganda is under the age of 30. With declining fertility levels, Uganda may be able to
capitalize on the increasing number of young working people relative to the number of
dependents to spur economic productivity. Investing in the human capital of this young
population is critical in order to harness the demographic opportunity presented for
economic development.
The objective of this study is to provide an empirical examination of a child’s human
capital accumulation in the midst of parental illness. Specifically, I estimate the impact of
a parent being ill recently on a young person’s schooling. By so doing, it contributes to
the evidence on the mechanisms through which households are impoverished from health
related events. The analysis utilizes panel data on school attendance and recent parental
illness from the Uganda National Panel Survey from 2009 through 2012. Fixed effects
models are used to estimate the impact of a recent parental illness (father only, mother
only and both) on a child’s schooling. The key findings are that a parent’s recent illness
had no impact on the child’s current schooling but the child’s own illness did.
Additionally, the hours worked per week by children on household activities increased
the most when only their father was ill and lastly, per capita monthly household
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consumption expenditure decreased when only the father fell ill in the previous month.
Consequently, governments, in contexts similar to Uganda, who are interested in
curtailing health-related impoverishment of their citizens, should promote the provision
of safety nets and health insurance in effort to protect and secure household stability.
The rest of the study is structured as follows. In section 3.1, I describe the education
system in Uganda with particular emphasis on the free tuition policies at the primary and
secondary levels. Section 3.2 presents a review of related literature. Section 3.3 lays out
the conceptual framework and empirical strategy for the study. Section 3.4 describes the
data used and presents the sample description. The results of the analysis is presented and
discussed in sections 3.5 and 3.6 respectively.
Education in Uganda
The education system in Uganda has three major levels – Primary, Secondary and PostSecondary. Primary school education officially begins at age six and lasts for seven
years. Primary school students have to pass a national exam – Primary Leaving E
xamination – at the end of their primary school education in order to qualify to
attend secondary school. Secondary education is broken into four years of lower
secondary education and two years of upper secondary education. At the end of each of
the two levels, students take an exam in order to advance. In effect, Ugandans take six
years in total to complete their secondary education. The third level of post-secondary
education takes between 3 to 5 years. Despite increasing enrollment levels at the primary
school level, enrollment rates at both the secondary and tertiary levels continue to lag
substantially behind those of the primary level (Ministry of Education, Science,
Technology and Sports website).
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Figure 1: Total enrollment at the three major levels of education, 2009-2013
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Source: Ministry of Education and Sports. Education and Sports Sector Fact Sheet 2002 –
2013.

In Uganda, Universal Primary Education (UPE) was implemented as a national policy in
January 1997. The policy eliminated tuition costs and parents and teachers association
costs related to primary level education. Initially, the policy controlling for number of
siblings and gender covered the aforementioned costs for up to four children per
household, two of whom had to be girls (Deininger, 2003). Subsequently, it has been
expanded to cover all children. Parents are now mainly responsible for paying for school
uniforms, meals, transportation, stationery and providing labor for constructing new
classroom blocks (Bategeka & Okurut, 2006).
Exactly ten years later, a Universal Secondary Education (USE) policy was implemented
as a national policy in January 2007. The policy allows students who pass with specific
grades in each of the four primary school leaving exams to enroll in public secondary
schools and participating private secondary schools for free. Parents are still responsible
for paying for school uniforms, boarding fees meals, transportation, and stationery
(MOES, 2007).
Evidence on the impact of both free tuition policies has been mixed. Whereas, some
studies have found that the UPE policy resulted in increased primary enrollment for poor
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families other studies reveal that various fees are still charged and act as a barrier to
enrollment and completion of primary education ( Deininger, 2003; Lincove, 2012;
Suzuki, 2002). Furthermore, a study evaluating the impact of the universal secondary
education found that although the policy resulted in increased secondary school
enrollment for poor families, questions remain about the quality of education that is being
provided to students beneficiaries (Asankha & Yamano, 2011). According to the study by
Asankha and Yamano, after the implementation of the USE policy, girls are
approximately 49 percent more likely to be enrolled in public secondary schools than
before the policy was implemented.

3.2

Literature Review

Factors Affecting School Attendance
Several researchers have investigated the factors that influence a child’s schooling in
developing countries (Alderman et al., 2001; Behrman & Knowles, 1999; Behrman &
Wolfe, 1984; Brown & Park, 2002; P. J. Glick, Sahn, & Walker, 2014; Huy, 2012;
Nishimura, Yamano, & Sasaoka, 2008; Sackey, 2007; Tansel, 1997; Tilak, 2002;
Yamano & Jayne, 2005; Zhao & Glewwe, 2010). Broadly defined, the factors that
determine schooling can be categorized into four groups: i) individual factors such as age
and gender ii) household factors such as household income, parental education, wealth,
household size iii) peer factors such as number and gender of siblings and iv)
school/community factors such as location of residence, region, availability and quality
of schools. Amongst these factors, household income or socioeconomic status and
parental education have consistently been found to have the strongest impact on
children’s schooling.
Wealthier households spend more on their children’s education. Huy (2012) in a study on
determinants of schooling expenditure in Vietnam found that household income has
statistically significant effects on the total amount of educational expenditure. An
increase in income was associated with an increase in household education expenditure.
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Similarly, households whose head was educated had an increased likelihood of children
being in school. The findings are mixed on the issue of which parent’s education has
more of an influence. In some studies, mother’s education is associated with better odds
of children enrollment in school than father’s education while in others no difference in
influence of either parent is observed or the identified differences are skewed by gender;
mother’s education is associated with increased likelihood of girls enrollment while
father’s education is associated with increased likelihood of boys enrollment (Bbaale &
Buyinza, 2013; Behrman & Wolfe, 1987; P. Glick, Razafindravonona, & Randretsa,
2000).
Additionally, these two factors –household income and parent’s education- affected the
enrollment decisions for boys and girls differently (Nishimura et al., 2008). Amongst
girls 6-12 years, age and the level of education of their mother increased their likelihood
of enrollment. On the other hand, the most important determinant of enrollment for
similarly aged boys was household expenditure. For individuals aged 13-18 years old,
household socioeconomic status was the most important determinant of enrollment for
both sexes.
Specifically in Uganda, there are few studies that examine the determinants of children’s
schooling. Besides descriptive statistics provided in the Uganda Demographic and Health
Survey report, Lincove’s (2012) study based on 2001 Uganda Demographic Health
Survey data and Bbaale and Buyinza’s (2013) study based on the 2006 Uganda
Demographic Health Survey data are the only multivariate analysis of the determinants of
school enrollment and attainment this author is aware of.
Haveman and Wolfe (1995) in their review of the determinants of children’s attainment
list the health status of both parents and children and the characteristics and qualities of
the schools that these children attend amongst the areas of most pressing data needs for
understanding the determinants of children’s attainment. Nonetheless, there is a dearth of
studies that specifically investigate the causal impact of parental illness on children’s
educational attainment. Two recent studies were identified that examine this issue (Alam,
2015; Bratti & Mendola, 2014).
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Bratti and Mendola’s study in Bosnia and Herzegovina is the first study that utilized child
fixed effects to estimate the causal effect of parental health on investment in children’s
education. The study used three waves (2002, 2003 and 2004) of panel data from the
Bosnia and Herzegovina Living Standards Measurement Survey collected by the World
Bank between 2001 and 2004. Given that primary education was near universal (93%) in
Bosnia and Herzegovina at the time of the study, the study population is the secondary
school aged respondents from 15 to 24 years who live with both of their parents. Current
school enrollment was the outcome variable in the analysis. It is measured as a binary
variable where 1 indicated that the individual was currently enrolled in education and 0
otherwise. Parental health status is also measured as an indicator variable with 1 assigned
to individuals who reported their health condition over the last fourteen months as ‘very
poor’ or ‘poor’. Individuals who reported their health status as ‘fair’, ‘good’ or
‘excellent’ were assigned 0. Other control variables included in the analysis are age,
gender, ethnicity, highest education level previously attained, age of parents, highest
educational achievements of parents, household farm ownership, number of children,
number of young children based on gender, number of older children based on gender,
assets owned, last real monthly salary of parents, usual real monthly salary, chronic
disease incidence amongst parents, health insurance enrollment status and calendar year
fixed effects. A linear probability model with child fixed effects is used to estimate the
effect of poor parental health status on child’s education enrollment. The authors concede
that although widely accepted, the measure of self-reported parental health status used is
subject to reporting bias and measurement error. This is because individuals may use
different reference points in categorizing their health status. Pessimistic individuals may
understate their health status whereas optimistic individuals may overstate their health
status. Therefore, as robustness checks of the parental health status measure, they utilize
two additional alternative measures of health status. These are self-reported ability to
perform physical activities of daily living (ADL) and a measure of mental health based
on the Center of Epidemiological Studies Depression (CES-D) Scale. Additionally, the
study conducted various alternative specification of the econometric model to validate the
study results. These alternative specifications included controlling for child’s illness as
well to confirm that time varying unobservable factors were not responsible for the
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observed estimated impact. They also included municipality fixed effects to control for
potential changes in the quality and quantity of municipal health and educational
services. Quadratic age variables were included to examine if the impact increased with
age. Chronic disease prevalence was also controlled for in the analysis. Neither of these
alternative specifications generated results that were contrary to what their initial analysis
revealed. The study findings showed that children aged between 15 and 24 years whose
mother reported poor health were approximately 7 percentage point less likely to be
enrolled in school.
Alam’s study is based on four rounds of longitudinal data from the Kagera Health and
Development Survey. This is a survey that collected data from 800 households in six
districts in the Kagera region, northwestern part of Tanzania from 1991 to 1994. The
study population was children aged 7 to 15 years. The main variable of interest is illness
of a parent that lasted at least more than a day so as to affect the physical functioning of
the individual. The illness data is generated from a question in the survey that reports any
illness a household member suffered in the four weeks before the survey interview was
conducted and another that asks for the number of days for which the respondent was
unable to complete their usual activities due to the illness. In the empirical specification,
illness was included as a dummy variable specifying illness of any of the following
persons in the household: father, mother, grandparents, older siblings, younger siblings
and any other household member. Two outcome variables were used in the study –
school attendance and the hours spent at work. School attendance is measured as a
binary variable where 1 indicates that the child attended school for at least an hour in the
previous week and 0 otherwise. The outcome, hours spent at work, was a continuous
variable of the total number of hours spent on household and market work per week. The
explanatory variables included in the estimation model are dummy variables of age,
district, gender, crop loss, and mother’s pregnancy, pregnancy of other women in the
household, adult death, child’s orphan status, and round of survey. Additionally, the
month of the interview was included as a control in the child labor model due to possible
seasonal variations. A linear model with child fixed effects was used to estimate the
impact of parental illness on educational outcomes and child labor. The results show that
father’s illness and not mother’s illness affects child schooling. The author also finds
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some evidence that suggests that the paternal impact on child education may be through a
reduction in household income resulting from the father’s illness.
These previous studies have limitations that the Uganda National Panel Survey (UNPS)
data which is used for this analysis is uniquely able to overcome. The two studies
previously conducted on this topic do not include variables that capture the supply side of
the education market. The UNPS data includes a community module which collected data
on the types and quality of schools available in the enumerated survey areas. This
additional information is included in the empirical specification for this study.
Theoretical perspectives on parental investment in children
The theoretical grounding for why parents choose to invest in their children’s education
has emanated from research on intergenerational mobility and inequality. Parents choose
to send their offspring to school for reasons that can be classified as either due to
investment motivations or for consumption purposes. Parents who have investment
motivations may send their children to school as an investment in the future productivity
and income capacity. On the other hand, parents who have a general personal preference
for educated children can be described as sending their children to school for the simple
reason of their affinity for education. The standard education investment threshold posits
that schooling occurs when the marginal benefits of schooling exceeds or is at least equal
to the marginal costs of schooling.
In ‘A Treatise on the Family’, Becker identifies the role of parents in developing the
human capital of their children. He postulates that parental investment in children is
motivated by altruism and guilt from children. Becker and Tomes (1979; 1986) laid the
foundation for the framework that conceptualized the drivers of this relationship. Becker
and Tomes’ discussion about parental investment in children is linked closely to parental
earnings and children’s future earnings. They posit that differential transmission of
endowments (DNA and family culture) to children may exist based on one's family of
birth. Furthermore, besides passing on endowments to their offspring; parents may also
influence the earnings potential of their children through their investments in their
learning, health, skills, and other characteristics. Such investments are influenced by the
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child’s own innate abilities and the preferences, incomes and fertility of the parents as
well as government expenditures on education. Early learning, ability and other family
genetic and cultural traits increase the marginal effect of parental and public expenditures
on human capital.
Originally, Becker and Tomes (1979) proposed a model for the transfer of assets,
consumption and earnings from parents to their offspring. The model hypothesized that
parents who are interested in the welfare of their children make choices that maximize
utility. Thus, intergenerational mobility depended on how parental utility maximizing
behavior interacted with consumption and investment behavior across various
generations and luck. In contexts where there were no credit constraints, parents could
pre-finance optimal investments in their offspring. However, in contexts such as is
pertinent to this analysis where families face credit constraints, the model assumed that
parents invested in their offspring at a cost; either by decreasing their personal
consumption or their children’s consumption or increasing children’s participation in the
labor market or selling some of the assets they owned.
As such, in credit constrained context, investment in children with parents with credit
limitations is determined by public expenditures, children’s endowment, parental
earnings, parental generosity towards children and lastly by uncertainty about the luck of
children.
Parental investment in child= f(Public expenditures, child’s endowment, parental
earnings, parental generosity)
The implications from this model for children’s earnings in credit constrained contexts
are that less wealthy families make lower investments in children; mobility across
generations is dependent on the willingness of these less wealthy families to self-finance
the investments in the child and the inheritability of family endowments, and the number
of children in the household.
Jacoby and Skoufias (1997) also present a model of parental investment in children’s
schooling in the context of uncertain and incomplete markets. In their model, households
choose consumption and schooling to maximize their utility over current and future
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(offspring) consumption subject to a budget constraint. Parent’s time is used exclusively
in labor production in order to finance current consumption. Children’s time may be used
in accumulating human capital through schooling, enjoyment of leisure or increasing
household current consumption through work. Children’s future consumption is
determined by their human capital accumulation. Children’s labor can be used to adjust
the household’s intertemporal consumption.
Empirical Studies
Only a few studies have been published that focus on parental illness (Alam, 2015; Bratti
& Mendola, 2014). However, there are more published studies on the related area of
adult mortality (Ainsworth, 2005; Case & Ardington, 2006; Dhanaraj, 2015; Gertler,
Levine, & Ames, 2004; Sun & Yao, 2010; Yamano & Jayne, 2005).
Longitudinal study design is the most prevalent research design used in the studies
identified. The two papers that have specifically studied parental illness and its impact on
children’s educational attainment employed longitudinal research designs (Alam, 2015;
Bratti & Mendola, 2014).
Similarly, the majority of the previous studies on the impact of parental death utilized
longitudinal study design (Alam, 2015; Bratti & Mendola, 2014; Case & Ardington,
2006; Sun & Yao, 2010). There was one survey that used a repeated cross sectional
design (Gertler et al., 2004). The data sources include the Kangera Demographic Health
Survey 1991-1994, 2004 (Northwestern Kenya), LSMS type data (Bosnia and
Herzegovina, Madagascar, Indonesia, China), project data (India, Kenya), demographic
surveillance data (South Africa).
The variables of interest used to tease out the estimated impact of household health
shocks include child orphan status, recent death (6-7 months) of a prime-aged (15-50
years) adult household member, self-reported parental health shock (illness or death),
self-reported parental poor health status, time specific mortality dummies, self-reported
illness that affected the ability to perform daily activities, parental death in previous year,
illness that required inpatient treatment or expenditure of more than a specified amount
(5,000 yuan/ $735) on prime aged adults (16-60 years).
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Other variables controlled for can be categorized into three groups: (i) characteristics of
the child (ii) characteristics of the household (head, parent or entire household) and (iii)
characteristics of the community in which the household is located. The specific
characteristics of the child were their age, gender, birth order, child health, lagged school
enrollment, ethnic group, dummy for child’s relationship to household head. The
characteristics of the household include the age of the household head, their gender and
level of education (years of schooling), household assets per capita, occupation, type of
employment, religion, indicators of household wealth, and sick siblings. Community
characteristics included the district, urban location, distance to the nearest secondary
school, and indicators of school quality in Tanzania such as the mean number of
blackboards per classroom, mean students per mathematics textbook, and mean number
of teachers per class, quality of nearest primary school as measured by the self-reported
indicator of whether it was good or bad, and community dummies. Other variables
included other income shocks, the month of interview to capture seasonal variations and
the year/round of survey for time trends.
Fixed effects models are the empirical models typically used; either as a community,
household or child fixed effects model. The fixed effects models were either a linear
probability model or conditional logit model with fixed effects (Ainsworth, 2005; Alam,
2015; Bratti & Mendola, 2014; Dhanaraj, 2015; Sun & Yao, 2010; Yamano & Jayne,
2005). Moreover, Glick, Sahn and Walker (2014) used a discrete hazard model (panel
logit with child specific random effect) while Gertler, Levine and Ames (2004) used a
matching estimator – propensity score matching.
In studies that disaggregated the impact of parental death by gender, the majority found
that there was a difference in the impact on offspring based on the gender of the deceased
parent. More commonly, maternal death was found to be significant especially as related
to school enrollment of younger children.
The schooling level for which the most impact of parental death is felt is at the primary
level. One study also found that the transition levels – primary to junior secondary and
junior secondary to senior secondary – were periods of magnified vulnerability for
children who had lost their parents.
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The order of birth was also found to play a significant role in the effect of parental health
shock on children’s schooling. Younger children were found to be more likely to be
impacted than older children. The gender of the child was also found to matter
significantly in some studies while others found that it had no effect.
A predominant effect of parental death was delay in enrollment in school. Several studies
found that adult mortality in a household resulted in children in that household being less
likely to enroll in school on time (Ainsworth, 2005; Dhanaraj, 2015). Other effects found
include decreased likelihood of school attendance, lower overall number of years of
schooling completed and increased likelihood of dropping out (Bratti & Mendola, 2014;
Gertler et al., 2004; P. J. Glick et al., 2014; Sun & Yao, 2010; Yamano & Jayne, 2005).

3.3

Conceptual Framework and Empirical Strategy

The empirical specification draws on the factors discussed in the conceptual framework
review above and relies heavily on Becker’s assertion that parents rationally chose the
money and time investments in their children (Becker, 1981). It follows closely that
which was laid out in Bratti and Mendola (2014). I begin by assuming that the current
school attendance of a child is determined primarily by the child’s parents’ monetary and
nonmonetary investments. This determination process may be specified as
CAit =f (Mit , Tit , Xit , Eit−1, ai, Ωi)+π it

[1]

In the equation above, i and t are individual and time subscripts. CAit indicates whether
the child currently attends school. Mit is parental monetary investment in the child
whereas Tit is the time input of parents in the rearing of the child. Parental monetary
investment in children includes books and supplies cost, transportation costs to school
etc. Parental time input includes time spent in meeting with school authorities concerning
child, participation in parent teachers’ association, directly helping the child with school
assignments etc. Xit captures child observable characteristics whereas ai captures child
unobservable characteristics such as ability. Parents’ unobservable characteristic is
represented by Ωi and captures factors such as their intertemporal discount rates. Eit−1 is
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the stock of education the child has acquired up until the last completed academic period.
Lastly, πit is assumed to be a random shock to child schooling that is orthogonal to the
other variables mentioned previously. In this set up, parents chose the optimal child
investment input subject to their time and budget constraints.
Mit = M(Si, Vit , Hit , ai, αi)

[2]

Tit = T(Si, Vit , Hit , ai, αi)

[3]

In the equations above, Si, Vit are parents’ time varying and time invariant traits. These
may include parental wealth, health and education. Parental health is the accumulation of
previous parental input into their health (Grossman, 1972). Additionally, it can influence
both the amount of money available to be spent on a child’s education by reducing
household income when money is spent on health expenditures when the parent is ill and
also decrease the physical time the parent is able to literally spend enhancing the child’s
educational experience.
Hit = H(Si, Vit , αi) + γit

[4]

γit is a random shock. Parental health depends on factors such as age, gender, genetic
disposition, level of education, innate discount rate (self-discipline/delayed gratification)
and other time varying factors such as the availability of health facilities and government
health policies. Typically in the literature, equation (2) and (3) are substituted in equation
(1) so that the equation can be estimated.
CAit = f (Si, Vit , Hit , Xit , Eit−1) + ai + αi + γit

[5]

In equation 5, ai and αi are two linear functions in child ability and the intertemporal
discount rate. Thus, the error term now contains three error terms which reveals that both
parental health and children’s education depend on similar unobserved factors. This
therefore makes parental health endogenous in the model for the determination of child’s
school attendance. Simple linear regression estimates of this relationship will therefore be
biased. Fixed effects has been proposed as a strategy to address such estimation
challenges (Cameron & Trivedi, 2010; Wooldridge, 2009). Using individual fixed effects
model strategy will capture the time invariant characteristics that drive both relationships.
When time varying factors are controlled for, the only remaining variation in parental
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health is that from parental illness or changes in parental health, which is assumed to be
orthogonal and thus exogenous. Fixed effects models is the empirical strategy used by
Alam (2015) and Bratti and Mendola (2014) to address similar concerns when estimating
the effect of parental illness on children.
For the purposes of this study, I estimate a school attendance model in which parent’s
self-reported illness is the main regressor of interest.
CAit = β0 + β1SMit + β2SFit + β3SMFit + β4X`it˛ + β5w`it + ζc + ζt + μi + εt

[6]

In equation 6 above, i, t are subscripts for individuals and survey rounds, respectively,
CAit is a binary variable with 1 indicating that the child is currently attending school and
0 denoting that the child attended school in the past but does not currently attend, and
SMit, SFit and SMFit are indicators of whether parents self-reported an illness severe
enough to prevent them from completing their usual activities for at least one day in the
thirty days preceding the survey. There are three unique indicators instead of one for
parental health as specified in the above conceptual framework. SFit equals one if the
child i’s father reported a qualifying illness at time t, SMit is set to a value of one if the
child’s mother reported a qualifying illness at time t, and SMFit takes on the value of one
if both parents reported qualifying illnesses at time t. By making these key variables
mutually exclusive, issues with multi-collinearity are avoided. It also allows for nonlinear effects to be estimated. ζt and ζc are wave round and calendar month fixed effects
respectively, μi is a child fixed effect and εt is an error term. The betas (βs) represent the
parameters to be estimated. The main explanatory variables included are age, gender,
ethnicity, highest level of education of household head, household head age, household
head gender, number of household members, monthly per capita household consumption
expenditure, adult death, house ownership, number of children in the household,
availability of water, log number of rooms, telephone ownership, toilet availability,
availability of public primary school, availability of private primary school, availability
of public secondary school, availability of private secondary school, quality ranking of
public primary school in community, quality ranking of private primary school in
community, quality ranking of private secondary school in community, quality ranking of
public secondary school in community.
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In the individual fixed effects model specified previously, the source of identification is
time variation within a child that exposes the same child to different parental health status
related to illness (ill and healthy). Thus, the key identifying assumption is that controlling
for child, parent and community observables such illness incidents are exogenous. In
other words, although in each wave children in some households may be non-randomly
exposed to parents who have a change in health status, the timing of this change in health
status is random in relation to their children’s education demand conditional on the
included observables.

3.4 Data and Descriptive Statistics
The empirical analysis used data from the Uganda National Panel Surveys conducted by
the Uganda Bureau of Statistics in conjunction with the World Bank. Presently, three
rounds of data are available; 2009/2010, 2010/2011, 2011/2012. It is nationally
representative and captured data annually on approximately 3,123 households and 18,734
individuals beginning in 2009/2010. These households were re-interviewed twice each
year in order to capture the seasonality associated with the agricultural season and
consumption expenditure. Information was collected on all household members and the
household head answered for children five years and younger. The household module
collected data on respondents’ literacy levels, previous education, current education
levels, and school management as well as respondents’ illness exposure. The community
module gathered data on availability, accessibility, and quality of various amenities.

The analysis sample was created using similar criteria as used by Bratti and Mendola
(2014) since in this population as well school enrollment for children age 7 to 14 years
was almost universal (96%). The analysis sample was thus restricted to young persons
aged 15 through 24 years. For this sample, after the respondents who had never enrolled
in school were excluded, there were 68.74% of the sample who were currently enrolled
and 31.26% who had previously been in school but were not currently in school. This
sample therefore provided some variation to be used for the analysis. Applying the age
restriction resulted in a sample size of 4,510 child year/wave observations when only the
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missing entries for the outcome variable, current school attendance are excluded. Table 31 below provides additional details on the sample selection criteria. Due to the sample
selection procedure used to obtain the analysis sample, the analysis did not use weights
because the survey weights no longer reflected populations proportions (Bratti &
Mendola, 2014).
Table 3-1: Sample selection criteria
Sample selection criteria

No. of observations
dropped from sample

# of 15-24 year old respondents
based on age in wave 1 from all
three waves
# of 15-24 year old respondents
based on age in wave 1 found in all
three waves
Exclude children who never
attended school
Exclude children with missing
school outcome
Exclude children who are not living
with their biological parents
Exclude children age greater than
24

No. of child/wave
observations remaining in
sample
11,109

787

10,322

252

10,070

2,588

7,482

2,870

4,612

102

4,510

The child’s current school attendance is the outcome of interest. This is the response to
the question [Has [NAME] ever attended any formal schooling?]. The possible responses
are i) Never attended school ii) Attended school in the past but not currently attending iii)
Currently attending school. The essence of this outcome is similar to that used by Bratti
and Mendola (2014) in that it is an implicit measure of the likelihood of dropping out or
not enrolling in the next grade. These two are not measured explicitly because the data
does not include accurate measures of these, due to questions on these topics not being
included in the survey instrument. Nonetheless, dropping out or failure to advance to the
next grade are both negative outcomes that will eventually result in a lower total number
years of schooling for the child. Given that the interest was on current attendance, all
individuals who had never attended school were excluded and a binary variable was
created. The dichotomous variable assigned 1 to respondents who were currently
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attending school and 0 if they attended school in the past but currently do not. In addition,
the analysis controls for the highest grade completed by the child. This controls for
respondents who are not in school because they have attained the level of schooling that
they desire for themselves (Bratti & Mendola, 2014)3.

Two additional outcome variables were explored to investigate possible channels of the
impact of parental illness on young persons. These were the number of hours children
worked in the previous 7 days on select non-market activities in the household and per
capita monthly household consumption expenditure. Children’s labor contribution in the
household is measured as the number of hours respondent spent on household activities
(collecting firewood, fetching water, constructing dwelling, repairing dwelling, food
processing, and making handicraft for use at home, agriculture, hunting and fishing) in
the last 7 days. Although the questionnaire collected data on hours spent on market work,
the variable could not be used in the analysis because 42% of the variables had missing
values. The analysis was thus restricted to time spent on non-market activities which had
less than 2% of missing values. Per capita monthly household consumption expenditure
was based on the household consumption expenditure data provided with the data.

Parental illness is measured as a report of illness in the 30 days prior to the respondent
answering the question and it had to be an illness that stopped the respondent from
completing their usual activities for at least a day. The questions used from the survey are
i) During the past 30 days, did [NAME] suffer from any illness or injury? The responses
were 1= Yes 2= No; ii) For how many days did [NAME] have to stop doing [NAME]’s
usual activities due to illness or injury during the past 30 days?

The identification strategy of using child fixed effects depends on parents whose illness
status changed at least once across the three waves of data. In the sample, I observe 466
(10.33%) father’s illness episodes, 995 (22.06%) mother’s illness episodes and 398
(8.82%) both parents’ illness episodes.

3

According to Bratti and Mendola (2014), the inclusion of the previous education achievement variable
makes the model resemble a value-added model (Todd & Wolpin, 2003)
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Table 3-2: Percent of illness episodes observed in the sample data, by wave and parental
health status

Father only ill
Mother only ill
Both parents ill
Child ill
Siblings ill

Wave 1
10.34
21.67
11.12
28.05
43.64

Survey Round
Wave 2
Wave 3
10.78
9.78
23.22
21.34
7.98
6.04
20.56
14.80
40.98
36.90

Total
10.33
22.06
8.82
22.28
41.06

The Appendix Table 3.2 details the proportions of missing values in the variables
included in the analysis. Variables with missing observations were handled in one of two
ways. For binary explanatory variables, missing observations were recoded to zero so that
the value of 1 assigned to the variable represented the occurrence of the particular
characteristic and 0 represented otherwise. The proportion of missing observations was
typically less than 5 percent of the variable in question. For continuous variables, the
mean of the variable was assigned to the missing observations (Little & Rubin, 2002).
Stata 12 commands -reg and –xtreg were used to estimate the models.
Table 3.3 presents summary statistics of all the variables used in the analysis. More than
two-thirds of the sample is currently attending school. Mothers had more illness episodes
compared to fathers. Majority of the respondents in the sample were male. Secondary
level of education was the most prevalent educational level amongst the sample
respondents. Female headed households made up one-third of the households in the
sample. The average household head was 53 years of age and had a primary level of
education. Household sizes were large ranging from 2 to 33. Many of the households had
water and toilet facilities. Government primary school was the most common educational
facility located in the communities included in the survey.
Table 3-3: Summary statistics of child, household and community level variables used in
the estimation models
Variable
Current
attendance
Father only ill

Mean/%
68.74

SD
46.36

Min
0

Max
1

N
4,510

10.33

30.44

0

1

4,510
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Variable
Mother only ill
Both parents ill
Child ill
Sibling ill
Child level
Age
Female
Ethnicity
(MajorityBaganda)
Highest education
Primary
Secondary
Tertiary+
Household level
Female headed
household
Household head
age
Household head
education
No schooling
Primary
Secondary
Tertiary
Size
Number of
children
Availability of
water
Log number of
rooms
Telephone
ownership
Toilet facility
availability
House ownership
Per capita
monthly
consumption
expenditure
Adult death

Mean/%
22.06
8.82
22.28
41.06

SD
41.47
28.37
41.62
49.20

Min
0
0
0
0

Max
1
1
1
1

N
4,510
4,510
4,510
4,510

18.60
42.26
19.18

2.46
49.40
39.38

15
0
0

24
1
1

4,510
4,510
4,510

4,510
43.86
48.54
7.61

31.66

46.52

0

1

4,510

50.89

9.86

21
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4,510

8.60
57.27
24.92
9.20
9.58
4.36

3.71
2.49

2
0

33
15

4,510
4,510

77.78

41.58

0

1

4,510

1.24

0.52

0

2.94

4,510

66.98

47.03

0

1

4,510

85.99

34.72

0

1

4,510

92.00
76,609.36
($22.89)

27.14
121,462.7
($36.29)

0
3,380.60
($1.01)

1
3,474,544
($1,038.11)

4,510
4,510

2.93

16.86

0

1

4,510
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Variable
Community Level
Government
Primary school
availability
Private Primary
school
availability
Government
Secondary school
availability
Private Secondary
school
availability
Government
Primary school
quality
None stated
Good
Average
Poor
Private Primary
school quality
None stated
Good
Average
Poor
Government
Secondary school
quality
None stated
Good
Average
Poor
Private Secondary
school quality
None stated
Good
Average
Poor
Other illness
measures
Activities of daily
living

Mean/%

SD

Min

Max

N

34.75

47.62

0

1

4,510

22.15

41.53

0

1

4,510

4.52

20.78

0

1

4,510

10.49

30.64

0

1

4,510

83.84
3.13
9.53
3.50

36.14
35.75
27.48
2.13

20.24
24.86
48.05
6.86

29.91
26.03
35.10
8.96
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Variable
Father
Mother

Mean/%
0.22
0.05

SD
0.50
0.26

Min
0
0

Max
5
5

N
4,510
4,510

Exchange rate: 1USD=3,347 UGX (Accessed April 9, 2016)
Further disaggregation of the sample by age and gender highlights the distribution of the
sample. There are more males at the end of the age distribution representing an older
male sample compared to female. Table 3.4 presents the granular breakdown of the
distribution.
Table 3-4: Percent distribution of children aged 15-24 years in analysis sample, by age
and gender

Age
15
16
17
18
19
20
21
22
23
24
Total

3.5

Female
N
207
280
341
281
241
188
126
99
84
59
1,906

%
10.86
14.69
17.89
14.74
12.64
9.86
6.61
5.19
4.41
3.10
100.00

Male
N
213
308
398
382
346
290
227
188
141
111
2,604

%
8.18
11.83
15.28
14.67
13.28
11.14
8.72
7.22
5.41
4.26
100.00

Total
N
420
588
739
663
587
478
353
287
225
170
4,510

Results

Bivariate Analysis
Across the three waves, current attendance rates ranged from 64 percent to 72 percent.
Current attendance rates decreased with time. The most prevalent age for those currently
attending school was 17. The percent of respondents who had enrolled in the past but
were not currently attending increased with age.
Table 3-5 shows that there are differences in school attendance status by gender and age.
Overall, more females are currently attending school than males. Amongst 15 and 16 year

100

%
9.31
13.04
16.39
14.70
13.01
10.60
7.83
6.36
4.99
3.77
100.00

olds, more males than females are currently enrolled in school. However among 19
through 21 year olds, current school attendance is higher for females than males.
Table 3-5: Attendance rates by gender and age
Age

15
16
17
18
19
20
21
22
23
24

Currently
enrolled

90.34
82.50
80.65
70.46
68.05
65.43
63.49
44.44
53.57
23.73
71.41

P-value

Female
Attended school
in the past but
not currently
attending
9.66
17.50
19.35
29.54
31.95
34.57
36.51
55.56
46.43
76.27
28.59
0.000

Currently
enrolled

92.49
84.42
80.15
70.16
63.01
57.59
55.51
46.81
43.26
31.53
66.78

Male
Attended school in
the past but not
currently attending
7.51
15.58
19.85
29.84
36.99
42.41
44.49
53.19
56.74
68.47
33.22
0.000

Across all ages more young persons living in urban areas are currently enrolled in school
compared to young persons living in rural areas.
Table 3-6: Attendance rates by place of residence and age
Age

15
16
17
18
19
20
21
22
23
24

Currently
enrolled

93.90
87.20
84.32
75.64
70.89
70.21
69.07
65.52
61.43
32.00

Urban
Attended school
in the past but
not currently
attending
6.10
12.80
15.68
24.36
29.11
29.79
30.93
34.48
38.57
68.00
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Currently
enrolled

90.83
82.51
79.06
68.64
62.94
56.68
54.30
37.50
40.65
27.50

Rural
Attended school in
the past but not
currently attending
9.17
17.49
20.94
31.36
37.06
43.32
45.70
62.50
59.35
72.50

74.20
P-value

25.80
0.000

66.87

33.13
0.000

Lastly, table 3.7 below shows the unadjusted school attendance rates with parental
illness. With the exception of the sample 15-18 years old, attendance rates is highest
when no parent is ill. The overall current attendance rate when no parent is ill is 71
percent. Conversely, current school attendance rates are lowest when both parents are ill
across all age groups. Between the two parents, current school attendance for the age
range 15 to 18 years suffers the most when mother alone is ill while for the age range 19
to 24 years attendance rates decrease slightly more when father alone is ill.
Table 3-7: Current school attendance rates by parental illness
No parent ill

Father only ill
69.10
(46.26)

Mother only
ill
67.04
(47.03)

Both parents Total
ill
61.06
66.27
(48.82)
(47.29)

Full sample

70.46
(45.63)

15-18 years

82.15
(38.31)

82.80
(37.81)

77.78
(41.61)

71.76
(45.12)

77.73
(41.62)

19-24 years

57.48
(49.46)

53.24
(50.01)

53.81
(49.91)

48.35
(50.11)

52.49
(49.97)

Multivariate Analyses
Table 3.8 shows the effect of parental illness on the current schooling of young persons
aged 15 to 24 years who have ever attended school. Column (1) estimates the effect on
current schooling using ordinary least squares (OLS). The unadjusted OLS estimate
indicates a negative and statistically significant effect on the key hypothesized variables mother’s illness and both parents illness - on a child’s current school attendance.
Although father’s illness also has a negative sign, the effect is not statistically significant.
As expected, the child’s own illness has a negative effect on their current attendance as
well. Because the OLS model does not account for individual and household level
heterogeneity that may also drive the observed relationships and confound the estimated
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impact of parental illness, child level fixed effects (FE) models are used to tackle such
concerns.
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Table 3-8: Effect of parental illness on current school attendance of young persons’ aged 15-24 years old
Dependent variable

Mean

Current school attendance
(1)
(2)
(3)
OLS
FE
FE
68.74
68.74
68.74

(4)
FE
68.74

(5)
FE
68.74

(6)
FE
68.74

(7)
FE
68.74

Father only ill

-0.010
(0.025)

0.033
(0.022)

0.030
(0.022)

0.029
(0.021)

0.030
(0.021)

0.028
(0.021)

0.030
(0.021)

Mother only ill

-0.031**
(0.018)

0.026+
(0.016)

0.021
(0.015)

0.017
(0.015)

0.018
(0.015)

0.017
(0.015)

0.018
(0.015)

Both parents ill

-0.086***
(0.028)

0.015
(0.026)

-0.012
(0.025)

-0.014
(0.024)

-0.017
(0.025)

-0.016
(0.025)

-0.012
(0.025)

Child ill

-0.032**
(0.112)

0.013
(0.016)

-0.035**
(0.016)

-0.030**
(0.016)

-0.033**
(0.016)

0.033**
(0.016)

-0.034**
(0.016)

-0.015
(0.016)

0.011
(0.014)

-0.014
(0.014)

-0.015
(0.014)

-0.015
(0.014)

-0.015
(0.014)

-0.015
(0.014)

Time (wave, month of interview)

No

No

Yes

Yes

Yes

Yes

Yes

Child level explanatory variables

No

No

No

Yes

Yes

Yes

Yes

Household level explanatory
variables

No

No

No

No

Yes

Yes

Yes

Community level explanatory
variables

No

No

No

No

No

Yes

Yes

Sibling ill
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Time varying variables

No

No

No

No

No

No

Yes

Number of observations

4,510

4,510

4,510

4,510

4,510

4,510

4,510

Number of individuals*

2,038

2,038

2,038

2,038

2,038

2,038

2,038

F-test (Chow)

0.081

Notes to Table 3.8. Mean attendance rate is 68.74. Heteroscedasticity robust standard errors are in parentheses. Data are from the Uganda National Panel
Survey waves completed in 2009/2010, 2010/2011, 2011/2012. The parental illness variables (father only ill, mother only ill, both parents ill) equal one
if the father, mother or both parents reported an illness that was severe enough to prevent them from completing their usual activities for at least a day in
the 30 days preceding the survey, zero otherwise. Each regression included the following as control variables: child level - gender, age, member of the
majority (Baganda) ethnic group, highest grade of school completed; household level - highest education of household head, gender of household head,
per capita monthly consumption expenditure, number of household members, number of children, house ownership, adult death in household,
availability of water, phone availability, toilet facilities available, log number of rooms; community level - availability of primary public school in
community, availability of primary private school in community, availability of public secondary school in community, availability of private secondary
school in community, self-reported quality ranking of public primary school in community, self-reported quality ranking of public secondary school in
community, self-reported quality ranking of private primary school in community, self-reported quality ranking of private secondary school in
community, time - wave dummies indicate the wave round of the survey, and month interview was completed. Each regression accounts for correlation
of the error over time and heteroscedasticity for each household by using cluster robust standard errors. + Statistically significant at 15%. * Statistically
significant at 10%. **Statistically significant at 5%. ***Statistically significant at 1%.
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Column 2 starts with a base model for the fixed (FE) estimation. This model includes
only the key hypothesized variables of interest: father’s only illness, mother’s only
illness, and both parents illness and a control, children’s illness. This unadjusted FE
estimate indicates that for a child whose father was ill in the previous month, on average,
their likelihood of currently being in school increased by 3 percentage points. Similarly,
for a child whose mother was ill in the previous month, the likelihood of the child
currently being in school increased by 3 percentage points. Children for whom both
parents reported illnesses that hindered both parents from performing their usual
activities for a day in the previous month, on average experienced an increase of 2
percentage points in the likelihood of being currently enrolled in school. With the
exception of the marginally significant effect of mother’s only illness, all these effects are
statistically insignificant. This suggests that there are no differences in current school
attendance rates between children from homes in which parents have had an illness in the
last thirty days and those households in which parents have experienced no illness.
Column 3 adds time sensitive variables to the base model to incorporate seasonal
variations in school attendance and illnesses. With the inclusion of these variables, the
effect of the child’s own illness on their current school attendance is negative and
significant. A child’s who was ill the previous month is 4 percentage points less likely to
be currently attending school. Child level variables are incorporated into the model
estimated in Column 4. The magnitude of the estimated impact of child’s illness on
current school attendance decreases slightly but remains significant. The other key
hypothesized variables remained statistically insignificant as well. Column 5 expands the
model to incorporate household level explanatory variables. With the addition of these
household level explanatory variables to the model, there is a slight increase in the
magnitude of the estimated negative effect to 3 percentage points when a child’s ill in the
previous month on the child’s current school attendance. In Column 6, when community
level variables are added to the fixed effects model, the estimated adverse effect of a
child’s own illness on current school attendance remains. Additionally, all the main
hypothesized variables still remain insignificant across all the different specifications.
Lastly, in column 7, wave and illness interaction variables are added to the model to test
for time varying effects that are not controlled for in fixed effects models. The estimated
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adverse impact of a 3 percent decrease in likelihood of current school attendance caused
by a child’s previous illness remains robust and so does the statistical insignificance of
the other hypothesized variables. The chow test to ascertain whether time varying factors
are influencing the observed relationship between parental illness and child current
school attendance finds that time varying factors are significantly impacting the observed
relationship although the magnitude of the coefficient of the time varying variables are
small.
Robustness Checks
An alternative strategy was explored to corroborate the findings discussed above. This
strategy employed an alternative measure of parental illness. The additional measure of
parental ill health was a measure of the number of challenges a parent had with
performing activities of daily living. Respondent answers to questions on individual
ability to perform various activities of daily living measure objective changes in physical
health. These questions have been validated in the US and East Asian countries and more
recently in Africa. Only the first two waves of the UNPS collected activities of daily
living data and is used in the analysis. Table 3-9 presents the findings from using ADLs
as the measure of parental illness. The results from using this alternative measure
corroborate the original findings.
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Table 3-9: Effect of parental illness on current school attendance of young persons’ aged 15-24 years old (Using ADLs
as measure of parental ill health)

Dependent variable

Current school attendance
(1)
(3)
(4)
OLS
FE
FE

(5)
FE

(6)
FE

(7)
FE

Father ADL

-0.033
(0.015)

-0.011
(0.014)

-0.008
(0.013)

-0.004
(0.013

-0.004
(0.012)

-0.003
(0.013)

Mother ADL

-0.053
(0.028)

-0.035
(0.026)

0.001
(0.025)

0.004
(0.025)

0.007
(0.024)

0.009
(0.025)

Child ill

-0.038
(0.018)

0.016
(0.016)

-0.035**
(0.016)

-0.031**
(0.015)

-0.033**
(0.015)

-0.032**
(0.016)

Sibling ill

-0.018
(0.016)

0.011
(0.014)

-0.014
(0.014)

-0.015
(0.014)

-0.015
(0.014)

-0.015
(0.014)

Time (wave, month of interview)

No

No

Yes

Yes

Yes

Yes

Child level explanatory variables

No

No

No

Yes

Yes

Yes

Household level explanatory
variables

No

No

No

No

Yes

Yes

Community level explanatory
variables

No

No

No

No

No

Yes

Time varying variables

No

No

No

No

No

No

Number of observations

4,510

4,510

4,510

4,510

4,510

4,510
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Notes to Table 3.9. Mean attendance rate is 68.74. Heteroscedasticity robust standard errors are in parentheses. Data are from the Uganda National Panel
Survey waves completed in 2009/2010, 2010/2011, 2011/2012. The parental illness variables (father ADL, mother ADL) is the total number of activities
of daily living that the parent has challenges with completing. Each regression included the following as control variables: child level - gender, age,
member of the majority (Baganda) ethnic group; household level - highest education of household head, gender of household head, household head age,
per capita monthly consumption expenditure, number of household members, number of children, house ownership, adult death in household,
availability of water, availability of toilet facilities, log number of rooms; community level - availability of primary public school in community,
availability of private public school in community, availability of public secondary school in community, availability of private secondary school in
community, self-reported quality ranking of public primary school in community, self-reported quality ranking of private primary school in community,
self-reported quality ranking of public secondary school in community, self-reported quality ranking of private secondary school in community, time wave dummies indicate the wave round of the survey, and month interview was completed. Each regression accounts for correlation of the error over
time and heteroscedasticity for each household by using cluster robust standard errors.
+ Statistically significant at 15%. * Statistically significant
at 10%. **Statistically significant at 5%. ***Statistically significant at 1%.
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Additional robustness checks was conducted on sub samples of data such as on only poor
households, only rich households, only females, only males, rural and urban areas
separately. It is only in the rural only and male only sub samples that the full sample
finding of decreased likelihood of the child currently attending school when the child is
ill is corroborated. All the other sub sample analysis found mostly insignificant results for
the main hypothesized illness variables.
Channel of Effect – Children’s hours worked
Table 3-10 below shows the impact of parental illness on young person’s aged 15 to 24
years’ labor contribution in the household. Particularly, whether there is a reallocation of
household responsibilities when a parent is ill. Children’s labor contribution in the
household is measured as the number of hours respondent spent on non-market household
activities in the last 7 days. The analysis here examines another outcome for young
persons’ that may be affected by parental illness. Does a father’s illness increase a child’s
work allocation at home? Does a mother’s illness increase a child’s work allocation at
home? It begins with a bivariate analysis of the various nonmarket activities that children
participate in as part of the household. When fathers are ill, children spend more time
collecting firewood, processing food and being involved in agriculture whereas when
mothers are ill, children spend more time fetching water. Female children contribute
more hours in nonmarket household activities than male children. Lastly, rural children
contribute more than thrice the time urban children contribute in household nonmarket
activities. Multivariate models were also used to adjust for other factors that may
simultaneously determine the relationship observed. As done in the estimations above, in
table 3-11, column 1 is an unadjusted OLS model. From the results in the models,
parental illness increases child labor contribution in the household. A father’s illness
increases the hours a child works per week in the house by 2.78 hours while mother’s
illness increases hours a child works per week in the house by 1.62 hours. Here also,
fixed effects models are estimated to account for time invariant unobserved
characteristics that may be driving the estimated impact in the OLS estimations. Columns
3 through 5 build progressively on a base model that includes only the main hypothesized
variables then time variables and then child and household level variables. Father’s
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illness is the only statistically significant result. Father’s illness leads to a larger (2.22
hours versus 0.06 hours) increase in hours worked in the household than mother’s illness.
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Table 3-10: Hours spent in the last 7 days on non-market activities by young persons aged 15 to 24 years, by parental illness,
gender and locality
Collect
firewood
Father only
ill
- Yes
- No
Mother only
ill
- Yes
- No
Both parents
ill
- Yes
- No
Gender
- Male
- Female
Location
- Urban
- Rural

Fetch
water

Construct
dwelling

Repairs
dwelling

Processing
food

Make
handicraft

Agriculture Hunt
fish

Total

1.22***
(0.16)
0.91
(0.03)

3.00
(0.22)
2.78
(0.07)

0.14
(0.06)
0.08
(0.02)

0.07
(0.03)
0.05
(0.01)

0.22***
(0.10)
0.09
(0.01)

0.14
(0.09)
0.05
(0.02)

5.45***
(0.49)
3.99
(0.14)

0.09
(0.08)
0.10
(0.03)

10.38 ***
(0.72)
8.08
(0.19)

1.03
(0.07)
0.92
(0.04)

3.34***
(0.17)
2.65
(0.07)

0.08
(0.03)
0.09
(0.02)

0.03
(0.01)
0.06
(0.01)

0.10
(0.02)
0.10
(0.02)

0.12*
(0.06)
0.04
(0.01)

4.40
(0.30)
4.07
(0.15)

0.07
(0.05)
0.10
(0.03)

9.20 **
(0.41)
8.07
(0.21)

1.07
(0.14)
0.93
(0.03)

3.04
(0.25)
2.78
(0.07)

0.04
(0.02)
0.09
(0.02)

0.14**
(0.05)
0.04
(0.01)

0.09
(0.04)
0.10
(0.01)

0.05
(0.03)
0.06
(0.02)

5.06
(0.48)
4.05
(0.14)

0.20
(0.13)
0.08
(0.03)

9.75
(0.67)
8.18
(0.19)

0.67***
(0.04)
1.32
(0.06)

2.41***
(0.08)
3.33
(0.12)

0.13***
(0.03)
0.02
(0.01)

0.08***
(0.02)
0.02
(0.00)

0.03***
(0.01)
0.20
(0.03)

0.03**
(0.02)
0.11
(0.03)

4.62***
(0.19)
3.49
(0.18)

0.15***
(0.05)
0.02
(0.01)

8.15
(0.25)
8.55
(0.29)

0.33***
(0.04)
1.15
(0.04)

1.70***
(0.13)
3.18
(0.08)

0.02**
(0.01)
0.11
(0.02)

0.00
(0.00)
0.07
(0.01)

0.01***
(0.01)
0.13
(0.02)

0.01*
(0.01)
0.08
(0.02)

1.10***
(0.14)
5.18
(0.17)

0.01**
(0.01)
0.13
(0.04)

3.26***
(0.23)
10.05
(0.23)
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Table 3-11: Effect of parental illness on number of hours worked on nonmarket household activities per week by young
persons 15 to 24 years
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Dependent variable

Number of hours worked on household (non-market) activities per week
(1)
(2)
(3)
(4)
(5)
OLS
FE
FE
FE
FE

Mean value

8.320
(12.506)

8.320
(12.506)

8.320
(12.506)

8.320
(12.506)

8.320
(12.506)

Father only ill

2.782***
(0.744)

2.228***
(0.838)

2.236***
(0.839)

2.216***
(0.849)

2.218***
(0.848)

Mother only ill

1.619***
(0.468)

0.111
(0.547)

0.106
(0.547)

0.112
(0.548)

0.061
(0.552)

Both parents ill

1.899***
(0.702)

0.600
(1.000)

0.537
(0.990)

0.504
(0.998)

0.364
(1.002)

Child ill

1.851***
(0.464)

0.623
(0.577)

0.460
(0.576)

0.466
(0.581)

0.556
(0.582)

Sibling ill

1.105***
(0.380)

0.215
(0.470)

Time (wave, month of interview)

No

No

Yes

Yes

Yes

Child level explanatory variables

No

No

No

Yes

Yes

Household level explanatory
variables

No

No

No

No

Yes

11,247

11,247

11,247

Number of observations

11,247

114 11,247

0.137
(0.475)

0.129
(0.476)

0.202
(0.474)

Number of individuals*

3,819

3,819
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3,819

3,819

3,819

Notes to Table 3-11. Heteroskedasticity robust standard errors are in parentheses. Data are from the Uganda
National Panel Survey waves completed in 2009/2010, 2010/2011, 2011/2012. The parental illness
variables (father only ill, mother only ill, both parents ill) equal one if the father, mother or both parents
reported an illness that was severe enough to prevent them from completing their usual activities for at least
a day in the 30 days preceding the survey, zero otherwise. Each regression included the following as
control variables: child level - gender, age, member of the majority (Baganda) ethnic group, highest grade
completed; household level - rural resident, gender of household head, highest education of household
head, age of household head, consumption expenditure, number of household members, number children,
house ownership, availability of water, log rooms, own phone, toilet availability, adult death in household;
time - wave dummies indicate the wave round of the survey, and month interview was completed. Each
regression accounts for correlation of the error over time and heteroscedasticity. + Statistically significant
at 15%. * Statistically significant at 10%. **Statistically significant at 5%. ***Statistically significant at
1%.

Channel of Effect –Reduced Consumption
I examined another channel through which parental illness may affect young persons –
reduced consumption expenditure. Parental illness, especially father’s illness can affect
children’s current schooling when the household’s consumption decreases due to the
illness. This situation is more likely to occur in contexts such as exists in Uganda where
the male head is typically the main income earner of the family. In this particular context
of free tuition secondary school education, reduced income affects the family’s
contribution towards the other needs of schooling that influence quality such as books,
supplies, transportation costs which as mentioned earlier are still the responsibility of
parents. To begin, Table 3-12 shows the per capita monthly consumption expenditure of
parent’s in households with different health statuses. Based on the entire sample of
respondents aged 15 to 24 years, per capita monthly consumption expenditure is lowest
when both parents were ill in the previous month. This pattern is the same for
respondents aged 15 to 18. However, amongst respondents aged 19 to 24 years, per capita
monthly consumption expenditure is lowest when mother only was ill in the previous
month. Consumption expenditure is highest when both parents were healthy in the
previous month.
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Table 3-12: Per capita monthly expenditure (Ugandan shillings) by parental illness
No parent ill
Full sample

90.858.11
(183,937.10)

Father only
ill
62,945.86
(68,438.00)

Mother only
ill
65,213.75
(78,042.57)

Both
parents ill
61,414.42
(71,544.31)

Total

15-18 years

82,658.91
(185,279.20)

54,785.35
(48,963.27)

61,816.77
(71,085.83)

53,607.15
(66,237.01)

71,892.80
(145,701.40)

19-24 years

104,399.90
(181,060)

80,388.93
(95,972.91)

71,328.31
(89,075.12)

76,276.45
(78,994.06)

92,241.69
(151,111.90)

79,287.88
(147,984.10)

Furthermore, Table 3-13 presents the effect of parental illness on household consumption
expenditure adjusting for other explanatory variables. This analysis uses consumption
expenditure variables that are lagged so that they capture expenditure post an incidence
of illness in the next survey wave. This strategy leads to the loss of one wave of
observations. The unadjusted OLS estimates in Column 1 show that father’s illness
decreases monthly per capita consumption expenditure by 26,977 Ugandan Shillings
while mother’s illness decreases monthly per capita consumption expenditure by 24,596
Ugandan Shillings and where both parents’ fall ill monthly per capita consumption
expenditure is reduced by 26,996.97 Ugandan Shillings. The decrease in monthly per
capita consumption expenditure is largest when both parents were ill in the preceding
month. When individual fixed effects estimations are employed in columns 3 through 6,
the only result that remains robust is when the father alone is ill. A household in which
the father falls ill in the preceding month experiences a decrease of 12,599 Ugandan
shillings ($3.76) in monthly per capita household consumption expenditure.
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Table 3-13: Effect of parental illness on household members’ consumption expenditure

Dependent variable

Mean value (Ugandan
shillings)

Per capita household consumption expenditure
(1)
(2)
(3)
OLS
FE
FE

(4)
FE

(5)
FE

79,287.88

79,287.88

79,287.88

79,287.88

79,287.88

Father only ill

-26,977.29***
(6,840.59)

-11,248.39**
(6,030.233)

-11,064.39*
(6,105.592)

-11,522.28*
(6,145.46)

-12,599.43**
(6,205.74)

Mother only ill

-24,596.26***
(5,996.16)

-10,860.50
(11,514.27)

-10,542.00
(11,562.13)

-10,064.83
(11,983.77)

-10,029.76
(12,008.93)

Both parents ill

-26,996.97***
(6,356.95)

-22,172.37
(17,025.07)

-23,659.93
(18,175.34)

-23,372.01
(17,991.25)

-23,371.75
(17,990.41)

Child ill

-14,241.27***
(5,135.863)

-21,887.13
(13,608.18)

-24,375.60*
(12,890.99)

-24,290.60*
(12,946.58)

-24,091.76*
(13,141.59)

Sibling ill

-16,880.21***
(6,837.363)

-19,212.53**
(9,130.616)

-20,440.30**
(8,714.19)

-19,836.88**
(9,065.00)

-19,443.94**
(9,128.39)

Time (wave, month of
interview)

No

No

Yes

Yes

Yes

Child level explanatory

No

No

No

Yes

Yes
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variables
Household level
explanatory variables
Number of observations

No

No

No

No

Yes

2,460

2,460

2,460

2,460

2,460
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Notes to Table 3-13. Standard errors are in parentheses. Data are from the Uganda National Panel Survey
waves completed in 2009/2010, 2010/2011, 2011/2012. The parental illness variables (father only ill,
mother only ill, both parents ill) equal one if the father, mother or both parents reported an illness that was
severe enough to prevent them from completing their usual activities for at least a day in the 30 days
preceding the survey, zero otherwise. These variables are lagged so that they capture an incidence of illness
prior to consumption expenditure in the next survey wave. This strategy leads to the loss of one wave of
observations. Each regression included the following as control variables: child level - number of
household members, wave dummies indicating the round of the survey, and the month the interview was
completed. Each regression accounts for correlation of the error over time and heteroscedasticity for each
household by using cluster robust standard errors. + Statistically significant at 15%. * Statistically
significant at 10%. **Statistically significant at 5%. ***Statistically significant at 1%.

3.6 Discussion
Using panel data from Uganda, this paper has examined the impact of recent parental
illness on the schooling of young persons in the household. It further explored child labor
and reduction in consumption expenditure as pathways via which parental illness affects
young persons. When a household member is incapacitated the household loses their
contribution to the household in monetary terms and labor. Other household members
will therefore have to contribute more towards the smooth running of the household.
Resources have to be redistributed and lead to a lack of resources for which the child’s
education may be affected or the child may have to spend more time helping around the
home either through direct care taking of the ill individual or helping with other chores
around the house.
To summarize what the results have shown so far. First, parental illness did not have a
significant statistical impact on current schooling of young person’s between 15 and 24
years. Second, the hours worked per week by children on household activities increased
the most when only their father was ill. Lastly, per capita monthly household
consumption expenditure also decreased only when the father alone fell ill in the previous
month. In this context, where mother’s do more of the household work than fathers, the
plausible mechanism through which father’s illness leads to an increase in hours children
work in the household is if mother’s have to reallocate their time to outside work given
father’s illness in which case the children then have to do more at home to compensate
for the time their mother is reallocating outside the home. Again as breadwinners when
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they are unable to work due to illness, it results in a decrease in consumption expenditure
as highlighted previously.
Alam (2015) uses sub-national panel data from the Kagera study in northwestern Kenya
to examine the impact of parental illness on children’s schooling. He finds that a father’s
illness limits children’s education by decreasing the likelihood of children’s school
attendance. In that study, the illness of the father does not affect child labor and the
illness of the mother only causes a minor increase in children’s labor contribution. Also,
only the illness of the father causes a decrease in consumption in the household. The
author explains that this channel of effect points to the father’s primary role as the
income earner in the household. In effect, investments in the education of children in the
household suffer because the household cannot afford the added educational expenditure
when the father is ill and income to the household is affected. These findings regarding
the channel of effect are similar to what we find in this analysis. In this study, we find a
direct effect on child labor when a father is ill as well.
Bratti and Mendola (2014) also use longitudinal data from the Living Standard
Measurements Survey in Bosnia Herzegovina (2001-2004) to estimate the impact of
parental health on children’s education. Using self-reported poor health status as the
measure for parental health, the authors find that children with mothers who reported a
poor health status were about 7 percentage points less likely to be enrolled at age 15
through 24. Father’s poor health status had no significant effect on children’s likelihood
of enrollment in school. Additionally, children of ill mothers are more likely to work.
Hence, the authors explain that higher health expenditures rather than forgone income
seem to be the channel of the effect identified. These findings are contrary to those in
both Alam (2015) and in this study.
Other explanatory variables with interesting findings include gender and highest grade
completed at the child level, and household head’s educational attainment, cell phone
ownership, and number of children in the household at the household level. Females are
14.5 percentage points less likely to be currently enrolled in school. Previous school
grade completion had a positive effect on current school enrollment. Individuals living in
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households in which the household head was educated were 5 percentage points more
likely to be currently enrolled in school.
A limitation of the current study is the nature of the hypothesized variable. First, selfreported illness is prone to measurement error as individuals have different levels of
illness recognition. Using fixed effects models alleviates these limitations. Secondly, the
recall period provided for in the questionnaire was limited to 30 days. Although the short
recall period helps to reduce recall bias for non-salient illness episodes, it leaves out other
significant illness episodes that may have occurred outside that window of recall. Lastly,
in the labor contribution analysis, time spent on market work was not included because
the available data had too many values missing for that particular variable.
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3.7 APPENDIX
Appendix Table 3. 1: Effect of parental illness on children’s current school attendance
(Full Model with all explanatory variables)
Coefficient
Father only ill
Mother only ill
Both parents ill
Child ill
Sibling ill
Child level
Age
16
17
18
19
20
21
22
23
24
Female
Ethnicity (Majority: Baganda)
Highest grade completed
Household level
Household head education
Household head gender
Number of household members
Per capita monthly consumption
expenditure
House ownership
Water availability
Log number of rooms
Cell phone ownership
Access to toilet
Number of children
Adult death
Community Level
Government primary available in
LC1
Private primary available in LC1
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SE

p-value

0.028
0.017
-0.033
-0.016
-0.015

0.021
0.015
0.016*
0.025
0.014

0.18
0.25
0.04
0.52
0.28

0.021
-0.008
-0.009
-0.015
-0.023
0.005
-0.057
-0.032
-0.108
-0.145
-0.029
0.172

0.022
0.028
0.036
0.046
0.053
0.063
0.070
0.085
0.101
0.054**
0.061
0.020**

0.32
0.78
0.80
0.75
0.67
0.94
0.41
0.71
0.28
0.01
0.64
0.00

0.047
0.003
-0.004
0.000

0.017**
0.003
0.006
0.000**

0.01
0.25
0.50
0.00

-0.002
0.014
-0.019
-0.038
0.031
0.153
-0.033

0.028
0.021
0.021
0.018*
0.019
0.050**
0.034

0.94
0.50
0.36
0.03
0.11
0.00
0.32

-0.014

0.020

0.50

0.026

0.021

0.22

Quality of government primary
Quality of private primary
Private Secondary available in
LC1
Government Secondary available
in LC1
Quality of private secondary
Urban
Wave 2
Wave 3
Month of interview
N

Coefficient
0.004
-0.001
0.002

SE
0.007
0.011
0.027

p-value
0.55
0.93
0.94

-0.004

0.009

0.70

0.004
0.000
-0.102
-0.205
-0.001
4,510

0.002
0.054
0.015**
0.026**
0.002

0.09
1.00
0.00
0.00
0.53

* p<0.05; ** p<0.01
Appendix Table 3. 2: Descriptive statistics of missing observations

Variable

Current
attendance
Father only ill
Mother only ill
Child ill
Both parents
Sibling
Age
Female
Ethnicity
Highest
grade
completed
Household head
education
Household head
age
No. of household
members
Per
capita
monthly
consumption

Missing

Total

Percent
Missing

0

4,510

0.00

4
4
0
4
0
20
0
46
3,104

4,510
4,510
4,510
4,510
4,510
4,510
4,510
4,510
4,510

0.09
0.09
0.00
0.09
0.00
0.44
0.00
1.02
68.82

0

4,510

0.00

116

4,510

2.57

0

4,510

0.00

21

4,510

0.47
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Variable
expenditure
House ownership
Water availability
Log number of
rooms
Cell
phone
ownership
Toilet facilities
Number
of
children
Adult death
Wave
Month
of
interview
Government
primary available
in LC1
Private primary
available in LC1
Quality
of
government
primary
Quality of private
primary
Private secondary
available in LC1
Government
secondary
available in LC1
Quality of private
secondary
Urban

Missing

Total

Percent
Missing

30
30
20

4,510
4,510
4,510

0.67
0.67
0.44

34

4,510

0.75

28
0

4,510
4,510

0.62
0.00

32
0
2

4,510
4,510
4,510

0.71
0.00
0.04

762

4,510

16.90

762

4,510

16.90

802

4,510

17.78

1,630

4,510

36.14

762

4,510

16.90

913

4,510

20.24

1,349

4,510

29.91

0

4,510

0.00
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4 Contextual factors associated with institutional delivery in
Uganda

4.1 Introduction
“When women and children die prematurely the future of a nation is doomed. And
economic development is nothing if it is not people centered”.
Dr Ernest Bai Koroma, President of the Republic of Sierra Leone.
(Sambo, Kirigia, & Ki-Zerbo, 2011)
According to the World Health Organization, 800 women die every day due to pregnancy
related complications or child birth. In 2015 alone, an estimated 303,000 women died
worldwide during and after pregnancy and childbirth (WHO, UNICEF, UNFPA, World
Bank Group, 2015). Almost all of these women live in developing countries. In Uganda,
5,700 pregnant women died in 2015 and an estimated 33,032 children were still born
(WHO, UNICEF, UNFPA, World Bank Group, 2015). Most of these deaths could have
been prevented. This is because these deaths arise from pregnancy related complications
such as unsafe abortions, high blood pressure during pregnancy, and delivery
complications that may be adequately managed in a health facility by a skilled provider.
In effect, delivering in a health facility with skilled providers can make the critical
difference between life and death for both mother and child.

In developing countries, the proportion of pregnant women who use health facilities for
delivery remains low. Qualitative studies have been conducted to understand why
pregnant women in developing countries continue to choose to deliver at home instead of
in health facilities (Wilunda et al., 2014; Pakhurst, Rahman & Ssengooba, 2006;
Kyomuhendo, 2003; Treacy & Sagbakken, 2015). Key findings from this research point
to cultural norms that encourage and support home delivery, poor treatment of women by
health workers, resource constraints and physical inaccessibility.
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In 2011, only 57 percent of pregnant women delivered in a health facility in Uganda
although 94 percent of these pregnant women attended antenatal care at least once
(Uganda Bureau of Statistics & MEASURE DHS, 2012). The high antenatal care
attendance levels suggest that women are able to initially engage with the health system
but are subsequently constrained from utilizing facility based delivery services perhaps
by other contextual factors associated with health facility deliveries. In a study in
northern Uganda that examined the factors underlying the antenatal care versus facility
delivery gap, Anastasi et al. (2015) found that primary barriers to subsequent delivery at a
health facility after an antenatal visit included fear of maltreatment by health workers,
socio-cultural and gender issues, lack of spousal support, challenges related to
transportation and poverty. Various empirical studies on Uganda have corroborated the
socioeconomic and infrastructural related challenges to accessing facility based deliveries
but fewer empirical studies have investigated the complex role of socio-cultural norms
and the influence of others in the decision making process of where a pregnant woman
gives birth.

Maternal Health in Uganda
Uganda is amongst the ten countries that have the highest maternal, newborn and child
mortality rates in the world (The Partnership for Maternal Newborn Child Health, 2011).
The top five causes of maternal deaths are severe bleeding, unsafe abortion, infection,
hypertensive conditions and obstructed labor.
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Table 4-1: Trends in maternal health outcomes, 1995-2011
Total fertility rate
(births per woman)
Maternal mortality
ratio
Antenatal Care (ANC)
coverage (%) - at least
4 times*
Health facility
delivery (%)*

1995
6.9

2000/01
6.9

2006
6.7

2011
6.2

529

524

418

432

47.1

40.2

45.9

47.2

34.4

36.7

43.2

59.1

Source: DHS 1995, 2000/01, 2006, 2011.
Note: *Three years preceding the survey.

Table 4-1 shows the time trends in select reproductive health indicators in Uganda from
1995 through 2011. Overall, the selected reproductive health indicators follow a
trajectory in the preferred direction although their levels still indicate underperformance.
For instance, the overall fertility rate is decreasing although fertility levels remain high at
6.2 children per woman compared to the sub-Saharan Africa total of 5 children per
woman. Similarly, maternal mortality rate show a downward trend despite the persisting
high levels over time.
In terms of policy, Uganda has a Sexual and Reproductive Health Policy which outlines
the national guidelines for reproductive health services delivery. It is comprehensive in
that it covers all the components of reproductive health such as safe motherhood, family
planning, adolescent health, prevention and management of unsafe abortion, infertility,
obstetric fistulae and gender based violence. In 1999, a sexual and reproductive health
minimum package was also developed to guarantee a minimum level of service
availability of the entire populace. The national Safe Motherhood Program is one of the
major national interventions for promoting maternal health across the country.
Interventions under this program include promoting a supportive community network of
traditional birth attendants and initiatives that help in predicting high-risk obstetric events
and strengthening referral systems (Ssengooba, Neema, Mbonye, Sentubwe, & Onama,
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2004). There is also an adolescent health policy that takes into consideration the peculiar
reproductive health needs of adolescents. Lastly, health sub-districts have also been
implemented as a policy strategy for the decentralization of service delivery and the
expansion of essential obstetric care access at the community level. Additionally,
maternal death audits have been initiated to raise awareness amongst health providers and
community members about the societal norms and behaviors that lead to maternal and
infant mortality (Ssengooba et al., 2004).

4.2 Literature Review
A few research studies have been conducted in Uganda to examine the use or non -use of
health facilities for delivery. Most of these studies were on the determinants of place of
delivery while a handful examined interventions that could be used to promote health
facility based delivery (Ediau et al., 2013; Anyait et al., 2012; Mulogo et al., 2006;
Vallieres et al., 2013; Tann et al., 2007; Kabakyenga et al., 2012; Amooti-Kaguna and
Nuwaha, 2000; Kyomuhendo, 2003).

The determinants of facility based delivery in Uganda that have been examined the most
in the empirical literature may be broadly categorized under individual level maternal
factors. These include maternal age, maternal education, religious affiliation, ethnicity,
marital status, socioeconomic status, birth preparedness and the location of last delivery.
Amongst these determinants, those that have been found to be positively associated with
delivering in a health facility are maternal education, religion, socio-economic status, low
parity and the completion of a birth plan (Anyait, Mukanga, Oundo, & Nuwaha, 2012;
Mulogo et al., 2006; Nuwaha & Amooti-Kaguna, 1999). In effect, based on previous
studies the characteristics of a typical women who delivered in a health facility are: a
high socioeconomic status, a secondary education or more, being Catholic, having had a
previous difficult delivery, having previously given birth to less than four child, having a
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preference of supine position for second stage of labor, not having had difficulty with
transportation and having completed a birth plan.

Another aspect of the determinants of institutional delivery that has been studied in
Uganda is related to the role of other persons in the decision making related to place of
delivery. Some studies find that all the decision making power is assigned to the husband
or the mother in law (Amooti-Kaguna & Nuwaha, 2000; Merchant & Health, 2011).
However, in one study the decision of the location of delivery was made by the woman
with support from others – spouse, mother in law or friends (Kabakyenga et al., 2012).
This study found that pregnant women who made the decision of where to deliver jointly
were more likely to use a skilled birth attendant.

The research designs that have been used in the studies on facility based delivery in
Uganda are mainly exploratory with a lot of qualitative studies aimed at understanding
the reasons for the low levels of facility based delivery observed. Descriptive crosssectional analysis is what is presented in most of the empirical studies available. In a
study by Mulogo et al. (2006) that examines the association of birth plan preparation with
delivery in a health facility, a mixed survey questionnaire with open and closed ended
questions was used to collect data in two districts – Rakai and Luwero districts – in which
the Delivery of Improved Services for Health Program (DISH) was implementing a
project that aimed to promote birth preparedness. The findings supported a positive
association between respondents who prepared a birth plan and the likelihood of them
delivering in a health facility. They also found that fear related to delivery complications
was a good motivator for the preparation of birth plans and a promoter of facility based
delivery. Based on these findings the authors recommend the design of program
interventions that encourage the preparation of birth plans as a way to promote health
facility delivery. These conclusions and recommendations may be problematic because
the study design did not control for time as well as other ongoing activities in these
districts or nationally that could also have led to the observed association with the
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increased likelihood of institutional delivery by women in these areas. The observed
correlation could very well be spurious thus making the subsequent recommendation
misleading. None of the available studies used methods aimed at detecting causality such
as quasi-experimental designs so there is a dearth in knowledge on interventions that
work to improve facility based deliveries.

Furthermore, there is no study that examines the determinants of institutional delivery
that is based on a nationally representative sample. All the studies reviewed employed
sub-national samples – the most common being a district. The study samples cover
individual districts or multiple districts. In a study by Amooti-Kaguna and Nuwaha
(2000) in the south western district of Rakai using focus group discussions and indepth
interviews, the authors found that the external influence from spouses, relatives, TBAs
and health workers, availability of maternal health services, previous birthing experiences
and the concept of normal versus abnormal pregnancy influenced the choice of place of
delivery. In another study in the Hoima district of western Uganda, Kyomuhendo (2003)
examined the low use of maternity services in rural Uganda using focus group
discussions, key informant interviews, quantitative surveys and maternal death enquiries.
The author of the study concluded that ‘mothers do not deliberately choose the riskier
option of home based, unskilled care, rather the environment in which they live to a great
extent limits their choices’.

Findings from past studies that used qualitative methods emphasized the importance of
the features of the community in which the woman lives in influencing the decision of
place of delivery whereas findings from previous quantitative studies highlighted the
importance of individual and household factors. In some quantitative studies on Uganda,
contextual variation is controlled for by including variables such as region, urban and
rural and county dummies. These attempts do not fully encapsulate the variations in each
community.
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In the 2008 report of the WHO Commission on the Social Determinants of Health, the
broader - political, social, cultural, environmental and economic - determinants of health
that influence the health of populations was highlighted. The Commission identified the
conditions of daily life (access to schools, health services, employment opportunities) and
the structural determinants (distribution of goods, services and power) as the ‘Social
Determinants of Health’. These factors determined the contexts of people’s lives and thus
determined their health. The characteristics of the place where an individual lives;
whether they have clean flowing tap water, whether they trust their neighbors, whether
there are health care providers or good schools in their locality all contribute directly to
their health outcomes through varying exposure to stress, insecurity and exposure to
hazardous materials. Furthermore, these social determinants of health can structure health
behaviors. For instance, studies have shown that in neighborhoods where there is few
healthy food shops available compared to fast food chains residents are more likely to be
obese. Different people may share a health status because they share a common
environment (Diez-Roux, 2000; Merlo, Chaix, Yang, Lynch, & Råstam, 2005) In social
epidemiology, this is referred to as the clustering of health outcomes in neighborhoods. In
addition, there may be additional information that can be gleaned from aggregating the
individual characteristics or outcomes in the neighborhood beyond what individual
information may be able to provide.

Specifically, in the African context, local beliefs about the causes of disease and the
myriad of decision makers in the community play complex but important roles in
understanding decision-making on location of delivery (Bohren et al., 2014). It is
therefore important to quantify the role of community level factors because it helps to
identify the health risks associated with particular social structures and community
ecologies (Stephenson, Baschieri, Clements, Hennink, & Madise, 2006). Additionally,
understanding how the characteristics, experiences and behaviors of other people
influence the decision making and subsequent behavior patterns of pregnant women will
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assist with the development of appropriate interventions and policies at the community
level.

Furthermore, it is particularly important to understand the role of context on the place of
delivery for pregnant Ugandan women as previous studies based on sub-national samples
highlight different level of importance for the factors that influence the choice of delivery
location. Given the variations across the country in relation to service availability and
other cultural norms, the available body of evidence on determinants of institutional
delivery in Uganda is deficient in two ways. Firstly, it is limited in terms of the
applicability of the findings to the entire populace. Secondly, the quantitative evidence
has yet to fully incorporate the role of the characteristics of the communities in which
these women live in their decision to deliver in a health facility.

This study tackles the two limitations highlighted in the available literature on facility
based delivery in Uganda by examining detailed community level factors associated with
the place of delivery on a pooled dataset of a nationally representative sample of pregnant
women in Uganda.
Specifically, the research study aims to examine contextual factors that are associated
with health facility delivery in Uganda. I employ a model that accounts for the nested
nature of the data and identifies the community level factors associated with institutional
delivery amongst women who have recently given birth.

4.3 Conceptual Framework and Empirical Strategy

The theory of the three delays by Thaddeus and Maine (1994) is the common theoretical
framework used to explain maternal mortality. The theory posits that maternal deaths
occur as a result of delays that occur in three places. First, there is a delay related to
making the decision to seek care at a health facility. Secondly, there is delay that occurs
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due to transportation related issues that arise once the decision has been made to seek
care in a health facility when complications arise during the birthing process. Lastly,
there are delays that occur that are related to the pregnant woman receiving the care she
needs once she arrives at the hospital. This delay is related to the poor functioning of the
broader health system.
The focus of the current study is restricted to factors associated with only the first delay –
the decision to deliver at a health facility prior to when an emergency need for a skilled
provider arises. This study is thus focused on factors that promote preventative seeking of
facility based deliveries. The conceptual framework shown below is an adaptation of a
framework developed by Bohren et al. (2014) based on themes derived from a systematic
literature review of factors that promote facility based delivery in low and middle income
countries.
The original framework lays out four broad themes that are spread throughout the life
course of the woman’s reproductive cycle and by level of possible intervention. The four
themes are: 1) perceptions of pregnancy and childbirth 2) resource availability and access
3) influence of sociocultural context and care experiences on decision-making 4)
perceptions of quality of care.
The modification of the framework developed for this study preferences cluster
characteristics and emphasizes the role of the external environment especially at the
community level in creating an environment that is supportive of facility based delivery.
The diagram (Figure 2) reflects the hierarchical nature of the relationship. It shows
individuals at the base of the hierarchy who are impacted by the context of their
households, communities and country. Cluster characteristics and household
characteristics all come together to create an environment that either supports or
discourages facility based deliveries through a direct relationship or an indirect
relationship by mediating on characteristics of the woman to support or discourage
facility based delivery.
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Figure 2: Multi-level framework of facility based delivery
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Multivariate multilevel models are the appropriate specification for this relationship
based on three reasons. First, the data collection process was conducted using a two-stage
cluster sampling strategy. Secondly, the variables included in the model specification are
at two levels. Some at the individual level and others aggregated to the county level.
Individuals are nested within counties to examine the associations of the woman’s
community context and her place of delivery. Based on this reason, using an ordinary
least squares model will be inappropriate because the assumption of independence of
observations will be violated and the estimated standard errors will be incorrect. Lastly,
multilevel models include random effects at the individual and county level to account
for unobserved individual and county level factors. The relevant specification of the
model is shown below:
fbdij* = β0 + β10Iij+…+ β1YIij + β20Cj + … + β2zCj + μj + ɛ ij
[1]
where fbdij = 1 if fbdij* > 0; 0 otherwise

Where fbdij* is the propensity that woman i in community j uses a health facility for
delivery contingent on her propensity to use a facility for delivery surpassing a certain
threshold, β0 is the intercept estimate, β10 through β1y are the fixed coefficients for the
individual level variables, β20 through β2z are the fixed coefficients for the community
variables, μj is the peculiar deviation (random effect) of the intercept of each community,
and ɛij is the individual level error term. μj is normally distributed with a constant
variance. The individual level variables include woman’s age, women’s highest education
level attained, household head’s highest education level, whether or not the last child
born to the woman is alive or dead, whether the woman works at a job that pays a wage
or salary, the number of children the woman has given birth to and her socioeconomic
status. Community level variables examined in this model are the proportion of women in
the community who have a secondary or more level of education, the proportion of
household heads in the community who have a secondary or more level of education, the
proportion of women who have lost a child previously, the proportion of women with
five or more children, rural, proportion of women who live in communities with good
access in terms of quality and distance to a health facility, and the proportion of women
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who have a job that pays them a salary or wage. The model in equation 1 above is
estimated using the generalized linear latent and mixed model command (GLLAMM)
given that the outcome variable, whether the pregnant woman delivered at a health
facility or not, is binary (Rabe-Hesketh & Skrondal, 2008). The conditional distribution is
binomial and the link function is logit. Adaptive quadrature was specified. Survey
weights were also used in the bivariate analysis.
Intraclass correlation coefficient (ICC) is used to assess how facility based delivery
differed between counties. The ICC explains the proportion of variation in facility based
deliveries that can be explained at the county level. An ICC value close to 1 indicates
there is little variation within the counties and most of the variation is between counties.
Conversely, an ICC value close to 0 indicates that most of the variation is within the
counties and hence explained by individual level variables. Variance Inflation Factor
(VIF) is used to test multi-collinearity for all the explanatory variables.
In previous studies conducted in other African countries that have included community
level factors, measure of neighborhood level characteristics have been chosen in two
ways: measures that are community derived based on aggregation of individual traits in
the community and measures that are global such as availability of a health facility.
Examples of community derived variables used in analysis include mean number of
children ever born per woman in the primary sampling unit (PSU), percent of husbands in
the PSU who are reported by their wives to approve of use of family planning, mean
number of years of female education per woman in the PSU, and community poverty
categorized as high if the proportion of women from the two lowest wealth quintiles in a
given community was 47–100 % and low if the proportion was 0–46 % (Stephenson et
al., 2006; Mekonnen, Lerebo, Gebrehiwot, & Abadura, 2015).

Community level factors that were associated with institutional delivery are urban
residence, residence in communities with a high proportion of educated women, region,
distance to a health facility and residence in communities with high proportion of women
who use antenatal care services, community economic development, a climate of female
autonomy, availability of services, availability of providers and fertility preferences.
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Majority of the studies based on data from the Demographic Health Surveys used the
primary sample unit as the level of clustering that represented the community. The
limitation of such aggregation is that the sampling strategy used for the DHS typically
collected data from between 20 to 30 households in each primary sampling unit which
may yield an average cluster size that may be too small to provide reliable estimates
(Kravdal, 2006). Using simulations based on pooled DHS data, Kravdal (2006) shows
that for community derived variables such as the average level of education of women in
a cluster, the bias in estimates is fairly small (less than 10%) and can be ignored if the
sample data has 25 or more persons per cluster and the relevant intra-cluster correlation is
0.2. In the extreme case of Kenya, where the clusters had on average 15 persons, the bias
was 14%. The cluster level in this analysis is the county. The primary sampling unit, the
enumeration area, was not used as a cluster unit because the number of women who had
given birth in the previous five years within each unit was not large enough to generate
unbiased estimates at that level. The data for the analysis was pooled to overcome this
limitation. The average number of persons per county in the sample is 20. Given the
guidelines above, any bias associated with the parameter estimates generated from this
sample data will be within acceptable levels. The county level is relevant and appropriate
for this analysis because it is the level of the local government at which citizens have a
representation in parliament to advocate for their communal interests at the national level.
Based on the findings from the literature, the hypothesized cluster level relationships are
listed below.
H1: Individuals living in communities with a high proportion of women who have more
than a primary school level of education are likely to have a facility based delivery
H2: Individuals living in communities with large family norms are less likely to have a
facility based delivery
H3: Individuals living in wealthy communities are more likely to have a facility based
delivery
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H4: Individuals living in communities with a high proportion of heads of households with
more than a primary school level of education are likely to have a facility based delivery
H5: Individuals living in communities with a high proportion of women who work for a
wage or salary are likely to have a facility based delivery
H6: Individuals living in communities with at least one health facility with a perceived
quality rating as good are more likely to have a facility based delivery
H7: Individuals living in communities with a short distance to a health facility are more
likely to have a facility based delivery
H8: Individuals living in communities with a high prevalence of child death are more/less
likely to have a facility based delivery

4.4 Data and Descriptive Statistics
Data used in this study is from the Uganda National Panel Survey (UNPS). A pooled
cross sectional design is employed so all three waves - 2009/10, 2010/11, 2011/12 – are
combined for the analysis. The UNPS is based on a nationally representative sample of
households. The survey tracks respondents from 3,123 households selected from 322
enumeration areas (EAs) used as part of the last Uganda National Household Survey
(UNHS) 2005/06. EAs are included from Kampala District, the Central region with the
exception of Kampala District, the Eastern region, the Northern region and the Western
Region. Only data from the women’s module is used for this analysis. Data is collected
on a nationally representative sample of 3,426 women. Women of reproductive age between 15 through 49 years – are identified during the household listing component of
the survey to also complete the separate women’s module. The women’s module collects
data on basic reproductive health information such as birth history, contraceptive
knowledge and use and delivery-related health seeking behavior. Additionally, data from
the community module on the availability and quality of health services is linked to the
women’s data for this analysis.
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Sample
The sample uses 3,650 (1,992 unique) women living in 180 counties who have had a
birth in the last five years. Information on the place of delivery for the last birth is used to
create the binary dependent variable – whether or not the birth took place in a health
facility. All births that took place in the following locations: government hospital,
government health center, government health post, other government facility, private
hospital, private clinic, and other private medical facility are classified as having occurred
in a health facility whereas births that took place in a the woman’s own home, at a
traditional birth attendant’s home and another home is classified as not having occurred
in a health facility. Thirty-nine percent of women in the sample delivered outside a health
facility. Approximately, 3.42 percent of the place of delivery responses was missing. Of
this 0.02 percent did not know/recall the location of their most recent delivery and the
remaining had no responses. Table 4-2 below shows the sample development.
Table 4-2: Sample selection criteria
Sample selection criteria

No. of observations
dropped from sample

# of women in pooled sample
Missing county observations
Women who gave birth in last five years
Missing outcome (facility delivery)
variable

664
6,418
119

No. of women round observations
remaining in sample
10,511
9,847
3,429
3,310

The final analysis sample included 141 counties. The number of respondents per county
ranged from 25 to 311. Kravdal (2006) recommends that for samples for which there are
25 observations per cluster and the intra-cluster correlation is less than or equal to 0.20
bias in estimates is not a problem.

Table 4-3 below describes the variables used this analysis. The key explanatory variables
of interest are the derived county level variables. These variables measure the cluster
prevalence of societal norms on family size, female autonomy; educational attainment,
prevalence of child mortality, and neighborhood poverty. The distance to any health
facility and the quality of the services provided are included as measures of service
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access and perceptions of quality. The data for the last two variables were gathered based
on the lowest administrative council area, LC1 so that in each enumeration area one LC1
was randomly selected and from which data was collected. Ideally, data on the specific
facilities available in each of the communities represented in the women’s sample will
more accurately reflect the health facility market based on which their decision was
made. The LC1 based health quality variables had many missing observations (6 percent)
and the educational attainment variables have between 8 to 11 percent missing
observations. The final multilevel models are rerun excluding these variables to
corroborate whether the results are affected by the missingness in these variables.

Table 4-3: Description of Independent Variables Used in Analysis of the Determinants of
Institutional Delivery
Variable
Individual
Age

Operational Definition

Categorical variables. Indicator variable for whether
respondent age lie in any of the following 10 year range
age groups: 15-24; 25-34; 35-49.
Parity
Categorical variable. Indicator variable for whether the
total number of children borne by respondent is in any of
the following categories: 1 child; 2-4children; 5 or more
children
Woman’s Education
Categorical variable. Indicator variable for whether the
highest grade completed by respondent is in any of the
following categories: No school, Primary, Secondary,
Tertiary
Household Head’s Education Categorical variable. Indicator variable for whether the
highest grade completed by household head is in any of
the following categories: No school, Primary, Secondary,
Tertiary
Birth history
Binary variable where 1 indicates whether respondent’s
has ever had a child die, 0 otherwise
Poor
Binary variable where 1 indicates woman lives in a
household whose consumption expenditure falls below
the poverty line in 05/06 prices, 0 otherwise
Marital status
Categorical variables. Indicator variable for whether the
respondent’s marital status grade is in any of the
following categories: Married monogamously, married
polygamous, divorced/separated, widow, never married
Female
economic Binary variable where 1 indicates woman has a job that
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Variable
empowerment
County Level
Rural

Operational Definition
pays a wage or salary, 0 otherwise

Binary variable where 1 indicates woman lives in a rural
area, 0 otherwise
Infant death
Binary variable where 1 indicates woman lives in a
county in which the proportion of infant death is more
than the national mean, 0 otherwise
Woman’s Education
Binary variable where 1 indicates woman lives in a
county in which the proportion of women with more than
a primary education is more than the national median, 0
otherwise
Household Head’s Education Binary variable where 1 indicates household head lives in
a county in which the proportion of household heads with
more than a primary education is more than the national
median, 0 otherwise
Poverty concentration
Binary variable where 1 indicates woman lives in a
county in which the proportion of women living in
households who are below the poverty line in 05/06
prices is more than the national median, 0 otherwise
Large family norm
Binary variable where 1 indicates woman lives in a
county in which the proportion of women with families
with 5 or more children is more than the national
average, 0 otherwise
Distance to any health Binary variable where 1 indicates woman lives in a
facility
county in which the average distance to any health
facility is less than the national median, 0 otherwise
Quality of health facility
Binary variable where 1 indicates that woman lives in a
county in which the proportion of women with at least
one health facility with a good quality rating is more than
the national average, 0 otherwise
Female
economic Binary variable where 1 indicates woman lives in a
empowerment norm
county in which the proportion of women who work at
job with a wage or salary is more than the national
median, 0 otherwise
In order to categorize the community variables, the proportion of women with each
community attribute was calculated. Histograms were then used to assess the distribution
of each variable. Where the distribution of the proportions was skewed, the median
proportion was used as the cutoff for the categorization of the county. The mean
proportion was used as the cutoff for variables for which the distribution was not skewed.
Mekonnen et al., (2015) use a similar categorization strategy.
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Table 4-4 presents the descriptive characteristics of women in the sample and the
characteristics of the counties in which they lived. The average woman in the sample
was 30 years old and had five (4.83) children. Majority of the women had some primary
education. Approximately 29 percent of household heads had a secondary or higher level
of education. More than 75 percent of the women were married and about 36 percent had
lost a child before. Only approximately 13 percent of the women in the sample had jobs
that paid a wage or salary.

Table 4-4: Descriptive characteristics of women in the sample
Variable
Delivery in a health
facility/ institutional
delivery
Age
15-24
25-34
35-49
Parity
1
2-4
>=5
Women’s Education
No education
Primary
Secondary
Higher
Household Head’s
Education
No education
Primary
Secondary
Higher
Ever had a child died
Yes
Mean number of
children who have
died
Poor
Marital Status
Married
monogamously

Mean/Frequency
60.71

Linearized SE
0.87

23.92
46.58
29.50

0.76
0.86
0.79

N
3,304

3,420

3,423
12.09
38.07
49.84

0.57
0.85
0.88
3,124

13.89
65.59
17.73
2.78

0.62
0.86
0.70
0.30
3,067

13.17
57.87
23.70
5.25

0.65
0.94
0.81
0.43

36.25
0.61

0.08
0.02

32.46

0.85

62.34

0.86

3,418
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3,420
3,412

Variable
Married polygamous
Divorced/separated
Widow/widower
Never married
Female Economic
empowerment
(working for wage
etc.)
County Level
Rural
Women who have had
a child die in the past
Women who have had
a child die in the past
(avg)
Women with more
than primary education
Household head with
more than primary
education
Poverty concentration
Prevalence of large
family norm (%
women with 5 or more
children in subcounty)
Time to any health
facility from village
center (minutes)
Presence of at least
one health facility with
good quality rating
Prevalence of female
economic
empowerment norm
(Working women)
N

Mean/Frequency
20.57
8.32
2.93
5.83
13.47

Linearized SE
0.72
0.49
0.29
0.41
0.60

N

3,400

53.22
10.60

0.90
0.11

9,267
9,220

0.22

0.00

9,220

12.09

0.18

9,267

29.83

0.36

9,267

25.98
9.75

0.34
0.10

9,267
9,267

48.79

0.61

9,236

57.56

0.38

8,849

10.18

0.13

9,267

3,429

Fifty-three percent of the women lived in rural counties. Across the counties in the
sample, 11 percent of the women had a child die in the past and less than a quarter of the
women had more than a primary level of education. The county average of household
heads, who are usually male in this setting, with more than a primary level of education
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was 30 percent. The mean proportion of poor women in each county is 26 percent. The
mean time across the communities to any health facility from the village center was
approximately 49 minutes. Half of the women (57.56%) lived in a county in which at
least one health facility had a good quality rating. The mean proportion of women who
work for a wage is 10 percent across communities.

4.5 Results
Bivariate County Variations
Table 4-5: Associations of institutional delivery by community level factors, UNPS 20092012
Characteristics
Community Level

Institutional Delivery
Yes

Total

No

Rural

3,430 [p=0.000]
Yes

49.57

71.57

No

50.43

28.43

100.00

100.00

Women who had a
child die previously
High Child Mortality
Community
Low Child Mortality
Community

Number of dead
children (mean)
Women with more
than primary
education
Yes

3,405 [p=0.000]

53.38

60.96

46.62

39.04

100.00

100.00

51.98 (0.01)

64.62 (0.01)

3,405

3,430 [p=0.000]

50.29

30.13
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Characteristics
No

Institutional Delivery
49.71

69.87

100.00

100.00

Household head with
more than primary
education
Yes

53.18

27.99

No

46.82

72.01

100.00

100.00

Poverty
concentration
Yes
No

Prevalence of large
family norm (%
women with more
than 6 children in
sub-county)
Yes
No

Time to any health
facility (km)
Yes
No

Presence of at least
one health facility
with good quality
rating
Yes
No

Total

3,430 [p=0.000]

3,430 [p=0.000]
44.03

69.20

55.97

30.80

100.00

100.00
3,430 [p=0.590]

53.18

54.14

46.82

45.86

100.00

100.00
3,417 [p=0.000]

55.12

31.97

44.88

68.03

100.00

100.00
3,402 [p=0.000]

56.07

44.12

43.93

55.88

100.00

100.00

Prevalence of female
economic
empowerment norm

3,430 [p=0.963]
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Characteristics
(Working women)
Yes
No

Institutional Delivery
47.35

47.27

52.65

52.73

Total

Table 4.5 provides the percentage of respondents who delivered in a health facility by
select characteristics of the counties in which they live. For the purpose of ease of
interpretation, the counties were categorized as "low" or "high" dependent on whether the
proportion was above or below the median or mean value from the distribution. Slightly
more (50% versus 49%) of women who delivered in a health facility were urban
residents. Amongst women who delivered at home, approximately 60 percent lived in
high child mortality communities. More women delivered at home in counties within
which more women had less than a primary school level of education. Similarly, in
counties categorized as high in terms of the proportion of household heads with
secondary level or more education more women delivered in a health facility. Amongst
women who delivered at home, more than two thirds lived in poor communities. More
women delivered in a health facility from counties with small family norms. Lastly,
counties with shorter average distance to a health facility and at least one facility with a
good quality rating had more facility based deliveries. All the above mentioned
relationships are statistically significant.
Multivariate Analysis
Table 4.6 shows the determinants of institutional delivery at both the individual and
community levels. Institutional delivery is measured as whether or not the pregnant
woman delivered in a health facility. Column (1) uses a simple linear probability model
to estimate the determinants of delivery in a health facility and to access the effect of
multicollinearity due to the two levels of data. The highest variance inflation factor of
5.85 is on the third category of the parity variable indicating that the woman has five or
more children. The parity variable showed a high correlation (0.66) with the age variable.
It was thus dropped in the subsequent analysis. The average variance inflation factor
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calculated from the model showed moderate correlation (1.97). This suggests that an
appropriate model will be one that adequately accounts for the differing levels of data
included in the model. Column (2) presents the results from a null model that includes
only the dependent variable and the cluster level aggregation. The null model shows the
level of variation in institutional delivery that is explained by factors at the county level.
The intra-cluster correlation based on the null model estimate was 31 percent. Column 3
through 6 present results from multilevel models that account for the different levels of
data. In column (3) only individual level variables are included in the model. The intracluster correlation for this model is 25 percent. The more education a mother had the
more likely she was to have given birth in a health facility. Similarly, women who lived
in households with heads who had more than primary school education were more likely
to have given birth in a health institution. Additionally, women who were poor were less
likely to have given birth in a health facility. Lastly, the higher the number of the
woman’s children who had died in the past the less likely the woman was to have
delivered in a health facility. These relationships are all statistically significant. Column
(4) presents the model that includes only community level variables. The intra-cluster
correlation for this model is 20 percent. These variables show some associations with the
likelihood of delivery in a health facility. Women living in areas with high levels of
poverty concentration and in rural areas are less likely to have delivered in a health
facility. On the contrary, in counties with high concentration of women who live in
households with household heads who have more than primary levels of education, there
was increased likelihood that the women used a health facility for their most recent
delivery in the last five years. Also, in counties where the average time it took to get to a
health facility was short (less than 32 minutes) women were more likely to have delivered
in a health facility. Column 5 combines both the individual and community level factors
in one model. In this combined model, the negative effect of poverty and previous
adverse child outcomes at the individual level remains. The negative effect of county
level socioeconomic status and rural residence on the likelihood of delivery in a health
facility remains as well. Between the two measures of educational attainment at the
county only the proportion of heads of households with more than a primary level of
education was statistically significantly associated with institutional delivery.
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Communities with short travel time to health facilities were also positively associated
with facility based delivery. Column 6 presents a model estimation excluding the
variables with the most missing observations – individual level women’s education,
household head education level, distance to any health facility from village center and the
quality of health facility. The key findings on county level household head’s educational
attainment, socioeconomic status and travel time to a health facility remain robust in this
limited model specification.
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Table 4-6: Multilevel model estimates of the determinants of institutional delivery
Dependent Variable

Individual Level
Age (Ref: 15-24)
25-34
35-49
Parity (Ref: 1 child)
2-4 children
5+ children
Women’s Education
(Ref: No school)
Primary
Secondary
Tertiary +
Household head’s
Education
(Ref: No school)
Primary
Secondary
Tertiary +

Delivery in a health facility
OLS
Empty
Mixed with
Model
individual level
variables only
1
2
3

5

Mixed without
variables with
most missing
6

1.056
(0.136)
0.898
(0.133)

1.099
(0.143)
0.900
(0.134)

1.073
(0.121)
0.806*
(0.105)

0.0736**
(0.028)
0.198***
(0.036)
0.194***
(0.065)

1.492***
(0.225)
3.007***
(0.628)
4.529***
(2.484)

1.436***
(0.217)
2.831***
(0.596)
4.130***
(2.269)

0.012
(0.029)
0.072**
(0.034)
0.097**
(0.048)

1.064
(0.174)
1.743***
(0.338)
2.769***
(0.890)

1.075
(0.177)
1.655***
(0.323)
2.614***
(0.845)

0.061**
(0.027)
0.041
(0.033)

Mixed with
community level
variables only
4

Mixed with both
levels of variables

-0.135***
(0.035)
-0.180***
(0.041)

Marital Status (Ref:
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Dependent Variable

married
monogamously)
Married polygamous
Divorced/separated
Widow
Never married
Number of children
who have died
Female economic
empowerment
(Works for wage
etc.)
Socioeconomic
Status (Poor)
County Level
High infant
mortality county
Highly educated
women county
Highly educated
household heads
county
Poor county

Delivery in a health facility
OLS
Empty
Mixed with
Model
individual level
variables only
1
2
3

Mixed with
community level
variables only
4

Mixed with both
levels of variables
5

Mixed without
variables with
most missing
6

0.003
(0.022)
0.022
(0.032)
1.63E-05
(0.048)
-0.122***
(0.045)
-0.030***
(0.009)

0.864
(0.107)
1.310
(0.254)
1.204
(0.349)
0.785
(0.190)
0.867***
(0.042)

0.917
(0.113)
1.285
(0.250)
1.157
(0.343)
0.773
(0.188)
0.868***
(0.425)

0.971
(0.108)
1.219
(0.200)
1.288
(0.348)
0.921
(0.183)
0.829***
(0.037)

0.021
(0.025)
-0.078***
(0.020)

1.263+
(0.186)
0.760*
(0.081)

1.233
(0.183)
0.776**
(0.083)

1.124
(0.147)
0.602***
(0.057)

1.133
(0.229)
1.214
(0.270)

1.011
(0.210)
1.116
(0.252)

1.184
(0.257)
0.663**
(0.134)

1.957***
(0.436)

1.669**
(0.381)

1.960***
(0.429)

0.579***
(0.118)

0.642**
(0.136)

0.663**
(0.134)

-0.067***
(0.022)
0.018
(0.022)
0.081***
(0.022)
-0.069***
(0.021)
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Dependent Variable

Large family norm
county (% women
with more than 5
children in county)
Short distance to any
health facility
(minutes)
Good presence of at
least one health
facility with good
quality rating
Prevalence of
economically
empowered women
(Working women)
Rural

Variance Inflation
Factor (VIF)
Proportional Change
in Variance (PCV)
Intracluster
Correlation
Coefficient (ICC)
Log likelihood
Random Effect
Variance
(Covariance)
Number of level 1

Delivery in a health facility
OLS
Empty
Mixed with
Model
individual level
variables only
1
2
3

Mixed with
community level
variables only
4

Mixed with both
levels of variables
5

Mixed without
variables with
most missing
6

-0.038*
(0.020)

1.642***
(0.329)

1.659***
(0.341)

1.675***
(0.329)

0.004
(0.019)

1.299
(0.246)

1.222
(0.239)

1.273
(0.236)

-0.049***
(0.019)
-0.118***
(0.028)

0.996
(0.195)
0.759
(0.172)

1.083
(0.217)
0.858
(0.198)

1.008
(0.193)
0.826
(0.183)

0.070***
(0.021)

1.97

2,802

30.52

25.43

19.91

18.94

18.77

1942.45
1.445
(0.233)

-1,512.48

-1884.63

-1467.05

-1816.83

1.122
(0.208)

0.818
(0.151)

0.769
(0.156)

0.760
(0.145)

3,310

2,688

3,258

2,643

3,216
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Dependent Variable

units
Number of level 2
units

Delivery in a health facility
OLS
Empty
Mixed with
Model
individual level
variables only
1
2
3
141

141

158

Mixed with
community level
variables only
4

Mixed with both
levels of variables
5

Mixed without
variables with
most missing
6

138

138

138

4.6 Discussion
This study uses pooled data on women who have delivered in the last five years to
examine the community level determinants of institutional delivery in Uganda. The
findings are in line what has been found elsewhere on the role of contextual factors in
influencing individual level behaviors. However, the sample did not find support for
several of the hypotheses laid out earlier in this study.
The study findings support the hypothesized relationship between place of delivery and
education, access to health services, and socioeconomic status at the county level. To
begin with, the most interesting finding at the community level was related to the
association of the level of educational attainment of the household heads and a woman’s
use of a facility for delivery compared to the level of educational attainment of the
women themselves and their use of a health facility for delivery. The study findings
revealed that individuals living in communities with a high level of education amongst
the household heads were 1.67 times more likely to have had a facility based delivery
compared to women living in communities where household heads did not have high
levels of education. This finding is particularly poignant when contrasted with the
insignificant association found between the proportion of women with more than a
primary level of education in a county and institutional delivery. The significance of the
household head’s educational attainment compared to that of the mother herself in this
study highlights the important role played by other persons in ensuring that a pregnant
woman delivers in a health facility. Additionally, in this particular context where
household heads are most likely to be male, this finding maybe capturing both the locus
of the decision making as well as the awareness about issues and improved
socioeconomic status that having a high level of education affords the head of the
household. Higher education is associated with higher socioeconomic status and more
awareness in general too.
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The insignificant study findings for hypothesis 1 that posited that individuals living in
communities with a high proportion of women who have more than a primary school
level of education are likely to have a facility based delivery is surprising in light of
several previous studies that found a statistically significant effect for this variable. In a
study in Ethiopia, Mekonnen et al. (2015) used nationally representative data from the
2011 DHS to examine individual and community level factors associated with delivery in
a health facility, residence in communities with a high proportion of educated women
were found to be associated with institutional delivery. Stephenson et al. (2006)
examined the contextual factors influencing the decision to deliver a child in a health
facility. This study is unique because it covers multiple countries. It uses data from six
African countries – Burkina Faso, Ivory Coast, Ghana, Kenya, Malawi and Tanzania. A
positive association was found between educational attainment – the percentage of
women in the PSU with a secondary education or higher -and the likelihood of delivery
in a health facility amongst women in Kenya, Ghana and Malawi.
The study findings support the hypothesized relationship between community
socioeconomic status and place of delivery. Women living in poor counties were only
0.64 times as likely to have delivered in a health facility compared to pregnant women
from communities with more affluent individuals. Socioeconomic status of the
community may be a proxy for other characteristics of the community such as the
availability and quality of health facilities in the community as well as the average
educational attainment in the community. Socioeconomic status of the community may
be a proxy for other characteristics of the community such as the availability and quality
of health facilities in the community as well as the average educational attainment in the
community. These variables are explicitly accounted for in our analysis. Other studies
have documented the association between a mother’s wealth or socioeconomic standing
and the likelihood that she had a facility based delivery. Stephenson et al. (2006) find
positive statistically significant relationship between community economic development
and institutional delivery.
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Individuals living in communities with a high proportion of women who work for a wage
or salary were hypothesized to have been more likely to have a facility based delivery.
No statistically significant association was found between paid working mothers and their
use of health institutions for delivery. This finding contradicts with what was found in
one cross country study on facility based delivery. Female autonomy was found to be
significant in a cross country study conducted by Stephenson et al. (2006).
At the community level, the prevalence of child death was not associated with a facility
based delivery. This was an interesting measure to include in the model because in other
previous studies previous adverse child birth outcomes has been included at the
individual level and not at the community level as was done in this study. The study
results showed significance only at the individual level for this variable. However, the
association is inverse, which means that the more children a woman had lost to death
previously the less likely they are to have delivered in a health facility. This suggests that
at both an aggregate and individual level in this context there may still be a gap in
knowledge, understanding, and awareness amongst mothers that biomedical assistance
may improve survival for their offspring.
Some evidence was found for the hypothesized positive associations between place of
delivery and the available health supply market in the study findings. Although no
association was found between individuals living in communities with at least one health
facility with a perceived good quality rating, individuals living in communities with a
short travel time to a health facility were more likely to have had an institutional delivery.
Women who lived in counties with a short travel time (less than 33 minutes) were 1.66
times more likely to have had a facility based delivery compared to women who lived in
counties with longer travel time to any health facility. Travel time has been found
elsewhere to be an important determinant of place of delivery (Kawakatsu et al., 2014).
Overall, the intra-cluster correlation coefficient based on the null model indicated that
approximately 31 percent of the variation in institutional delivery was due to variation in
county attributes – observed and unobserved. The variation decreases when only
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individual level variables are included in the null model. This indicates that 22 percent of
the variation across counties is attributed to compositional factors such as the women’s
age, educational attainment of women and household heads, work status and marital
status. On the other hand, when only community level variables are added to the null
model the variation decreases by 43 percent. The decrease in variation when both
individual and community level variables are included in the null model is 56 percent.
Despite the reduction in variation with the inclusion of contextual (community) level
variables, substantial variation across counties still remain which indicates there are
contextual differences that are not captured by the county level variables included in this
analysis.
Limitations to this study include concerns about endogeneity related to selection. This is
an issue that arises when individuals of a certain nature chose to live in neighborhoods
with a certain profile so that the observed association might be driven internally as
opposed to externally as espoused above. This challenge can be addressed using
longitudinal data that allows the sequence of events to be more readily controlled for in
the study. Although this study finds associations of the various variables, the exact
pathway or channels through which these factors influence individual level decision
making is largely left unexplored. Another limitation pertains to the measurement error
that may be ascribed to the nature of the birth history variable used. The question used to
create this variable asked respondents how many of their children had died. It is not
specifically restricted to babies so some of the children classified as dead maybe older
than preferred for this particular study. According to available literature, using individual
data to generate community level variables is ideal when there is additional information
that can be gleaned from the aggregation of the variable that is not possible when the
individual level variables are used (Diez-Roux, 2000). However, if the number of units
over which the characteristic is aggregated in the sample is small it may lead to
inaccurate estimations.
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5 Conclusions and Implications
The aim of the dissertation was to draw upon new data to shed light on the factors that
facilitate access to care and the impact of illness on household impoverishment through
human capital investment. To achieve this goal, three studies were conducted. The
objective of the first study was to examine the determinants of formal health facility use
in rural Uganda. The second study’s objective was to provide an empirical examination
of a child’s human capital accumulation in the midst of parental illness. The objective of
the third study was to examine contextual factors that are associated with health facility
delivery in Uganda. This conclusion summarizes the findings, implications and
recommendations for future research.

In the first study on provider structural characteristics and formal facility use, the most
interesting finding was related to the level of the health facility and not the structural
characteristics of the facility as hypothesized in this study. The findings from this study
are relevant for policy makers interested in designing programs targeted at improving
demand for health services amongst rural residents. Although the magnitude of the
statistically significant support found for the structural attributes –availability of
equipment, amenities and medicines – was marginal, there was some evidence related to
the available level of facility which does suggest that attention should be paid to the
supply side of the health market as well in these settings. According to the Donabedian
framework outlined previously, quality of care is determined by structural and process
inputs. In this study, the focus was on structural characteristics but marginal significance
was found. Hence further studies will be helpful to explore whether process inputs
instead have a sizeable significant impact on use of formal health services for curative
purposes.

Findings from the second study show that recent parental illness did not have a
significant statistical impact on the current schooling of young person’s between 15 and
24 years. Nonetheless, the hours worked per week by children on household activities
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increased the most when only their father was ill. Additionally, per capita monthly
household consumption expenditure also decreased only when the father alone fell ill in
the previous month. These findings suggest that in this context, recent parental illness
does not directly affect the school attendance of young person’s in the household.
However, recent parental illness does impact the labor distribution and consumption
expenditure in the household. The results of no impact of recent parental illness on
current schooling is useful to policy makers in that it highlights that such important
educational investments are typically not constrained by recent parental illness.
Nonetheless, it presents other areas of concern such as the negative changes in
consumption expenditure that need to be addressed through the advancement of policies
that provide health insurance and safety nets to the populace. Future studies can examine
whether such interventions as health insurance and safety nets are effective in limiting the
negative effects of recent parental illness in this particular context.

Findings from the third study in the dissertation on community level factors that are
associated with institutional delivery showed limited evidence in broad support of the
role of community level factors despite the findings in previous qualitative studies that
contextual findings matter for promoting facility based delivery. Nonetheless, the
findings on household head’s education, community socioeconomic status and travel time
to a health facility are useful for defining the attributes for targeting and developing
relevant nation-wide community level health promotion campaigns for program
managers and for policy makers to support policies that encourage education on
traditional practices that are detrimental to population health and to promote economic
empowerment initiatives especially in rural areas. Future research may examine whether
there is a herd effect with facility based delivery when a community attains a certain
threshold level of facility delivery use that makes the behavior accepted amongst
pregnant women.
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In conclusion, this dissertation has analyzed aspects of access and financial protection
available in the Ugandan health system. It examined facility level characteristics that are
associated with formal health facility use. Additionally, it estimated the impact of recent
parental illness on young person’s current school attendance and explored the association
of community level characteristics with the likelihood of institutional delivery.
Implications of the study findings point towards a need to assess the process-related and
interpersonal aspects of health service provision in the sector, an opportunity for health
insurance to provide a safety net for households that suffer reduction in consumption
expenditure due to illness and lastly a continued focus on encouraging individual level
factors such as girls’ education that promote institutional delivery with a long term goal
of raising overall living standards at the community level in Uganda.
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