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Abstract 
 

This paper presents unique evidence that orphanhood matters in the long-run for health and 
education outcomes, in a region of Northwestern Tanzania, an area deeply affected by HIV-AIDS 
in Africa. We use a sample of non-orphans surveyed in 1991-94, who were traced and 
reinterviewed in 2004. A large proportion, 23 percent, lost one or more parents before the age of 
15 in this period, allowing us to identify the impact of orphanhood shocks. Since a substantial 
proportion reaches adulthood by 2004, we can also assess permanent health and education 
impacts of orphanhood. In the analysis, we can control for a wide range of child and adult 
characteristics before orphanhood, as well as community fixed effects. We find that maternal 
death causes a permanent height deficit of about 2 cm (or 22 percent of one standard deviation) 
and a persistent impact on years of education of almost 1 year (or 25 percent of one standard 
deviation). We also find that paternal orphanhood has an impact on educational outcomes, but 
only for particular groups. We show evidence that living arrangements and whether the child was 
in school at the time of losing a parent strongly influence the impact of maternal and paternal 
death. We also illustrate the problems of inference on the impact of orphanhood if only children 
who remained in their baseline communities by 2004 had been reinterviewed. 

 

                                                           
1 Data collection was funded by the Knowledge for Change Partnership at the World Bank and DANIDA. This 
analysis was supported by the Trust Fund for Environmentally & Socially Sustainable Development at the World 
Bank, and the Economic and Social Research Council, United Kingdom. The views expressed here do not necessarily 
reflect those of the World Bank or its member countries.  Please address correspondence to kbeegle@worldbank.org. 
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1. Introduction 
 

Childhood orphanhood is considered a major risk factor for poverty in adulthood, through, among 

other channels, shortfalls in human capital investments in children. This paper provides unique evidence on 

the long-term impact of orphanhood in a region of Tanzania, near Lake Victoria in an area ravaged by HIV-

AIDS. The underlying data set is a large 13-year panel data set in which individuals interviewed at baseline 

were traced irrespective of their current residence. This allows us to focus on non-orphaned children 

experiencing the loss of one or both parents during the survey period, controlling for their characteristics 

before becoming an orphan. Furthermore, we can focus on the permanent impact in terms of height and 

educational attainment once these children reach adulthood and catching-up is hardly possible anymore. We 

find significant permanent effects. Children who become maternal orphans before the age of 15 are 2 cm 

shorter in adulthood than similar children whose mother did not die during this age interval, representing 22 

percent of one standard deviation of height in the sample. We also find that maternal and paternal 

orphanhood results in substantially lower educational attainment, each lowering years of education by 

adulthood by about a quarter of one standard deviation of educational attainment in the sample. This 

education effect is particularly pronounced for those children not in school by the time the parent dies, 

where schooling is lower by up to 3 years (or one standard deviation) compared to other children. We also 

find that the impacts of orphanhood vary according to living and fostering arrangements at time of the 

event.  

 In sub-Saharan Africa, the prevalence of orphanhood among children has been greatly exacerbated 

by the HIV/AIDS pandemic.  While there are other, more prevalent diseases in Africa, the characteristics of 

HIV/AIDS suggest that its economic and demographic impact will be profound.  Because HIV in Africa is 

transmitted primarily through heterosexual contact, the epidemic is having a major effect on the mortality of 

men and women in their prime childbearing and earning years; consequently, mortality rates have risen and 

life expectancies have fallen dramatically in Africa.   As a consequence, orphanhood rates are increasing and 

putting a larger share of children at risk. 
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The available evidence of the impact of this trend typically relates to the impact of orphanhood 

from HIV/AIDS and other causes in the short-run, often by examining a sample of school-age children in 

cross-sectional survey data.  A small number of studies use longitudinal data over a short-run (perhaps 1-2 

years), periods in which household coping strategies may manage to mitigate impact.  Studies of long-run 

impacts and outcomes are rare.  Certainly, understanding short-run outcomes is important, but short-run 

effects may not ultimately translate into worse welfare outcomes in the long-run (that is, in adulthood).  If 

the shock of an adult death (either a parent or other household member) is transitory, outcomes may be 

affected around the time of illness or during a period of funeral/mourning, but may recover over time.  On 

the other hand, the lack of any short-run effects is not evidence that long-run impacts do not exist.  

Understanding these long-run impacts is critical for intergenerational models of the macroeconomic impact 

of AIDS which take into account the impact on human capital formation and its transmission between 

generations.  Both Bell et al. (2003) and Corrigan et al. (2005) make assumptions about the magnitude of 

the impact of orphanhood without reference to any empirical studies of this link. 

In this study, we will explore new data collected from Tanzania, which contain a sample of children 

surveyed in the early 1990s and then re-interviewed in 2004.  Using unique features of the data, we try to 

assess the impact of orphanhood on schooling and health outcomes, with an emphasis on unpacking the 

long-run dynamics of this process.  The unique features of our data set will allow us to examine the long-

term, persistent impact of orphanhood shocks during childhood on adult health and educational attainment, 

based on a sample of children that were initially non-orphaned in our data, controlling for a wide variety of 

characteristics before orphanhood and allowing for migration since baseline. This work is part of a larger 

agenda to understand the impact of orphanhood which encompasses a range of welfare outcomes.  

Schooling and health are recognized as only two areas among many long-term welfare outcomes.  Other 

relationships between orphans and long-run outcomes that will be explored using the longitudinal data 

include: access to networks to gain access to income (employment), inheritance of land, the role of 

assistance organizations, and the role of remittances from the extended family.  In addition, we plan to 
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explore the fertility and marriage patterns of orphans and the nutritional status of the young offspring of our 

sample of orphans who have reached adulthood. 

The next section reviews some of the existing empirical analysis.  Section 3 discusses the data used 

in this study.  Sections 4 and 5 present the empirical specifications and results.  The final section concludes. 

 

 

2. Background 

Studies of the consequences of orphanhood usually focus on measuring the impact on education.  

The findings of the impact of orphanhood on schooling are mixed.1  To the extent that orphans are found in 

relatively better-off households that also have higher demand for schooling, simple cross-sectional 

comparisons of enrollment rates between orphans and non-orphans may underestimate the true impact (for 

example, see Hargreaves and Glynn, 2002).  On the other hand, in some settings, an orphan’s household 

may be poorer prior to death, thus over-estimating the impact of orphanhood.   

Several studies use large cross-sectional household survey data with controls for concurrent 

household characteristics to identify the impact of orphanhood on schooling.  Ainsworth and Filmer (2002) 

find considerable diversity in the orphan/non-orphan differential across countries and conclude that 

generalizations about whether orphans are disadvantaged are not possible.2  Case et al. (2004) use similar 

data but find that orphans are disadvantaged relative to other children within the same household.  

Although, if orphans are strategically placed in better-off households within the extended family, then the 

orphans in a household fixed-effects framework are compared to a non-random sample of non-orphan co-

residents.  It would be difficult then to interpret this result as evidence that orphanhood reduces schooling 

rather than the proposition that orphans are placed with better-off relatives.   

                                                           
1 Even estimates of the number of orphans is debated, with some research showing that the most cited statistics from 
the UN may be seriously over-estimating the number of orphans (Bennell, 2005). 
2 Also using Demographic and Health Survey data, Bicego et al. (2003) combine household data across countries for 
West Africa and East Africa whereas Ainsworth and Filmer (2002) do not merge data sets across countries.   In West 
Africa, they find evidence of a significant impact of among paternal orphans (6-14 years) and two-parent orphans (6-
10 years). For East Africa, the findings are significant among maternal and two-parent orphans ages 11-14 years.  
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Chatterji et al. (2005) examine outcomes for orphans and non-orphans, including school attendance 

and health indicators in Rwanda and Zambia.  The study finds that of the children 6-12 years old at the time 

of the survey, orphans have a higher probability of being in school than other children, although the 

difference is not statistically significant. In the age category 13-19 years old, orphans are less likely to be in 

school, but the difference is small in size and statistically insignificant.  The authors are careful not to 

overinterpret these results, but it is useful to restate some of the difficulties of this analysis.  In addition to 

concerns of omitted variables and endogeneity in a bivariate analysis based on a cross section. There could 

potentially be spurious positive correlation between orphan rates and school enrolment, as both are strongly 

positively correlated to age, especially around the ages of 6 to 12 in settings with delayed enrolment.  

Evidence of other outcomes for orphans beyond schooling is much more scant but here, too, the 

evidence is mixed.  Crampin et al. (2003) examine a cross-section of data from Malawi on child health 

linked with information on the HIV/AIDS status of parents measured 10 years prior.3  They conclude that 

surviving children are not discriminated against as a result of parents having been ill or having died from 

HIV/AIDS.  Lindblade et al. (2003) find that the health status of surviving orphans younger than 6 years is 

similar to their non-orphan counterparts in western Kenya. 

Chatterji et al. (2005), noted above, also evaluate other human development indicators beyond 

schooling, including: number of meals the child had the day prior to the interview, immunization status, 

self-reported health status, and occurrence of illness. Depending on the country and the indicator the authors 

find some significant differences between orphans, children with chronically ill caregivers and other 

children. For example, in Zambia a lower proportion of orphans and children living with chronically ill 

caregivers were found to report having had three meals in the day prior to the interview, as well as having 

an immunization card. In both countries, significantly lower proportions of orphans and children with 

chronically ill caregivers were reported by their caregivers as having good or very good health status. 

                                                           
3 Of the 2,250 offspring identified from the 593 individuals for whom they have HIV/AIDS status at baseline, they 
were able to trace 1,141.  Of these, 761 were alive and interviewed, 167 were alive but left the district and not traced, 
and 213 were deceased.  It is unclear what the implications of this sample selection are on the measured impacts. 
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The studies cited above use cross-sectional datasets which can only examine correlates of outcomes 

after a parental death, without controls for initial conditions, prior to the death of the parent(s).  Depending 

on assumptions about the mortality patterns of adults, there could be omitted variables which bias results.  

In their study of children in Kenya, Evans and Miguel (2005) find that the direction of this bias is positive, 

meaning unobservable characteristics of orphans lead to underestimates of impact.  Moreover, these studies 

only identify who is an orphan and not how recently a parent died or the status of the child prior to being 

orphaned, it is difficult to know whether the measured differentials are transitory (in which case the child 

may recover), permanent, or worsening as the orphan ages.  This underscores the advantages of panel 

(longitudinal) data that follow children over long periods of time.  

Bhargava (2005) analyzes a sample of orphans only and finds a positive relationship between 

enrollment prior to orphanhood and subsequent enrollment among orphans.  This may be because of social 

pressure on the host family not to deprive the orphan in obvious ways.  On the other hand, orphans who are 

fostered from a young age may be more likely to be treated more like the children of the head, if foster 

children when fostered at young ages display similar bonding with foster parents as biological children. 

Foster children whose parents are still alive may be better off than those whose parents are not, as parents 

may pay for schooling or reciprocate for their schooling expenditures (the child may also reciprocate later 

in life, but his/her parent can reciprocate more immediately).  Also, if host households are typically richer 

than the original households, then this could explain a positive (or insignificant) effect of orphanhood on 

education.  This suggests that evaluating the orphan effect on schooling will require moving beyond simple 

indicators of orphan status.   

Using a 2-3 year panel survey from Tanzania (the baseline for this study, described in Section 2 

below), Ainsworth et al. (2005) find that adult deaths are associated with delayed enrollment among 

younger children (7-10 years).  Among orphans, younger maternal orphans are held back whereas other 

orphans are not found to be disadvantaged.   Case and Ardington (2004) study schooling outcomes using a 

2-3 year panel survey from South Africa.  They find evidence of a causal effect of mother’s deaths on 

children’s education outcomes, whereas the father’s death is not associated with less education.  Rather, 
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father’s deaths are found to be indicative of the socio-economic conditions of the household prior to the 

death, and not causal.  Their test for causality is evaluated in a latter section of this paper using a much 

longer panel. 

Ainsworth and Semali (2000) use the KHDS 1991/94 data (the baseline for this study) to present 

random and fixed child effects model estimates of adult death on children’s height-for-age and weight-for-

height. While random effects results show lower height for all maternal orphans and reduced height paternal 

orphans in poor households, the fixed effects results are not significant possibly due to the small number of 

children who have any change in their orphan status in between the survey rounds (up to about 21 months 

from first to last interview).  They find no association between orphanhood nor recent adult death in the 

households and weight-for-height. Overall the authors conclude that policy interventions should target poor 

households in general, among which the households hardest hit by adult mortality are likely to be found.  

They identify population-wide policy interventions, like universal availability of ORS at health facilities, 

measles vaccination and improved physical access to medical care as being most appropriate. 

Using unique panel data from Kenya, Evans and Miguel (2005) study a large sample of non-

orphans enrolled in grades 1-7 in 1998 and reinterviewed in 2002.  They evaluate the impact of orphanhood 

transitions on schooling participation (measured as the fraction of visits in the school year in which the 

child was in school on the day of an unannounced check).  Maternal deaths lead to lower participation after 

the death but also in the 1-2 years before the death.  Paternal orphans did not have lower school 

participation.  It is unclear how the measure of school participation translates into completed school years 

but presumably it implies lower overall attainment.   

This paper contributes to the existing set of studies by presenting unique evidence of the extent to 

which orphanhood matters in the long-run for health and education outcomes.  The data are from a region of 

Northwestern Tanzania deeply affected by HIV-AIDS in Africa. We use a sample of non-orphans surveyed 

in 1991-94, who were traced and reinterviewed in 2004. A large proportion, 23 percent, lost one or more 

parents before the age of 15 in this period, allowing us to identify the impact of orphanhood shocks. Since a 

substantial proportion reaches adulthood by 2004, we can also assess permanent health and education 



 7 

impacts of orphanhood. In the analysis, we can control for a wide range of child and adult characteristics 

before orphanhood, as well as community fixed effects. 

 

 

3. Data 

The Kagera Region of Tanzania is located on the western shore of Lake Victoria,  bordering 

Uganda to the north and Rwanda and Burundi to the west.  The population (1.3 million in 1988, about 2 

million in 2004) is overwhelmingly rural and primarily engaged in producing bananas and coffee in the 

north and rain-fed annual crops (maize, sorghum, cotton) in the south.  This study uses baseline data from 

the Kagera Health and Development Survey (KHDS), a longitudinal socioeconomic survey conducted from 

September 1991 to January 1994 covering the entire Kagera region in northwest Tanzania (for details, see 

World Bank, 2004 and http://www.worldbank.org/lsms/).  Because adult mortality of the working age 

population (15-50) is a relatively rare event and HIV/AIDS was unevenly distributed in Kagera, the KHDS 

household sample was stratified based on the agro-climatic features of the region, levels of adult mortality 

from the 1988 Census (including both high and low mortality areas), and household-level indicators thought 

to be predictive of elevated adult illness or mortality, in order to capture a higher percentage of households 

with a death while retaining a control group of households without a death. As a result of the sampling 

scheme, orphan rates in the KHDS 1991-1994 are more than twice as high as would be observed in a non-

stratified random sample.   

In 2004, another round of data collection was completed (World Bank, 2005).  The KHDS 2004 

was supported by funds from DANIDA and the Knowledge for Change Trust Fund at the World Bank.  The 

goal of the KHDS 2004 was to re-interview the sample of about 6,200 respondents from the 1991-1994 

survey (which excludes 169 individuals who died over the course of the baseline rounds).  While the 

questionnaires for the KHDS 2004 were revised to take into account the 10-year retrospective, where 

possible, comparability is maintained with the baseline KHDS survey instruments.   



 8 

Over the course of 10-13 years, we anticipated that a significant number of individuals would have 

migrated from the dwelling occupied in 1991-1994.  A considerable effort was made to track surviving 

respondents to their current location, be it in the same community (typically a village), a nearby community, 

within the region, or even outside the region.  The success of panel surveys is often measured in terms of re-

contact of households, rather than individuals therein.  By this measure, excluding households in which all 

previous members are deceased (17 households with 31 people), the KHDS 2004 survey re-contacted 93% 

of the baseline households (835 out of 895 households).  This is an excellent rate of re-contact compared to 

panel surveys in low-income countries and high-income countries.  The KHDS panel has an attrition rate 

that is much lower than that of other well-known panel survey summarized in Alderman et al. (2001) in 

which the rates ranged from 17.5% attrition per year to the lowest rate of 1.5%.  Most of these surveys in 

Alderman et al (2001) covered considerably shorter time periods (two to five years).  Refusals in the KHDS 

were quite uncommon; the main reason for not reinterviewing surviving panel respondents was failure to 

locate that person. 

Figure 1 shows preliminary statistics on the relocation of the 1991-1994 households.   Because 

people have moved out of their original household, the new sample in KHDS 2004 consists of over 2,700 

households from the baseline 832 which were recontacted.   Much of the success in recontacting 

respondents was due to the effort to track people who had moved out of the baseline communities.  One-

half of all households interviewed were tracking cases, meaning they did not reside in the baseline 

communities.  Of those households tracked, only 38% were located nearby the baseline community.  

Overall, 31% of all households were not located near the baseline communities.  While tracking is costly, it 

is an important exercise because migration and dissolution of households are often hypothesized to be 

important responses to hardship, and this may be most relevant for seriously affected individuals like 

orphans. Excluding these households in the sample raises obvious concerns regarding the selectivity of 

attrition.  In particular out-migration from the community (for example, due to dissolution of households or 

marriage), may be responses to adult mortality.  The importance of following household members who 

move out of the original dwelling, especially when economic mobility or the assessment of changes in 
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welfare outcomes over time is of interest, is shown to substantially bias results (See the analysis of other 

panel data surveys in Beegle, 2000, and Rosenzweig, 2003).  

Focusing on the sample of interest for this paper, children, Table 1 shows the rate of re-interview of 

children ages 0-15 at baseline (See Appendix 1 for the re-interview rates for entire sample).  Among the 

surviving children, over 80 percent were located and re-interviewed.  Of those, 42 percent were residing 

outside of the baseline community.  Thus, without making an effort to track individuals who left the village, 

the re-contact rate would have fallen to 47 percent of the surviving children.  Relying on the location 

information reported by other re-contacted household members, movement out of the region appears to be 

an important factor affecting inability to re-trace children.  Among re-interviewed children, less than 10 

percent were located outside Kagera.  Among their non-traced counterparts, one-third were reported to 

reside outside Kagera and 9 percent of children did not have reliable location information reported from 

their previous household members.  The sample of children who were re-interviewed, 2,499, resided in 735 

households during the baseline.  By 2004, these children (at least 10 years older) were residing in 1,806 

households.4 

Table 2 takes a closer look at correlates of survival and re-interview.  Survivorship is correlated 

with several baseline characteristics of the sample of children.  The youngest (under age 5) were least likely 

to survive as were maternal orphans.  Paternal orphanhood status is not associated with higher mortality.  

Children in the Ngara district were significantly less likely to survive than their counterparts in Bukoba 

rural district.  Ngara is the district which borders Rwanda and Burundi and experienced massive economic 

and social upheaval starting in early 1994 with the genocides in those countries and the influx of refugees 

                                                           
4 It is interesting to note that the KHDS 2004 sample is remarkably similar to a random sample of households from 
Kagera, despite the fact that the baseline sample was not a simple random sample and given the moderate attrition 
since the baseline.  The households in the KHDS 2004 had similar characteristics to the CWIQ survey in 2004 
(including characteristics such as: household size, female headship, head’s education, head’s age, land holdings, 
livestock holdings, and dwelling characteristics).   Among children under 18 years, 14% in the KHDS 2004 are single 
or double-parent orphans and  63% of children were living with both parents.  These numbers are strikingly close to 
results from the DHS 2003.  DHS 2003 survey found that 11% of the children under 18 years old in Kagera had lost 
one or both parents (a number equal to what they found in the Tanzanian national sample).  In the DHS, 60% of 
children in Kagera who were under 18 years of age live with both parents.   
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and operations by donor organizations.  Along with Biharamulo, Ngara was the least HIV/AIDS-affected of 

the six districts in the region. 

Among the surviving children, the youngest (0-4 years at baseline) were most likely to be re-

interviewed.  Children who were living with either parent at baseline were statistically also more likely to 

be traced.  Household wealth indicators and residence in Bukoba urban (the largest urban center and the 

capital of the region) were associated with lower probabilities of re-interview.  This is consistent with these 

traits being associated with increased mobility which then results in more difficult successful tracing of the 

individual.  

As mentioned before, in our analysis, we will focus on a sample of (panel) individuals who were 0-

15 years old in the baseline survey (the first observation of the child during the KHDS1 years 1991-94). 

Furthermore, the sample is restricted to those who were not orphaned at that time.  The full sample consists 

of 1,485 individuals.  We do not include children who were already orphaned at baseline, since we do not 

have pre-orphanhood characteristics of these children. These characteristics may be correlated with current 

orphanhood status - the standard problem encountered by those studies only using cross-sectional data, 

leading to endogeneity and omitted variable bias as noted above. For both health and education outcomes, 

we can then assess the impact of orphanhood shocks between 1991-94 and 2004 on outcomes, for a sample 

of non-orphans at baseline and controlling for a wide range of child and adult characteristics. It could be 

argued that at younger ages, the impact of orphanhood does not need to be permanent: catch-up in health 

(measured via height) and in education (measured as completed years of education) after a slowdown in its 

accumulation is plausible. To ensure our results are reflecting permanent long-term losses due to 

orphanhood, we will also restrict our sample to those children aged at least 19 at the time of KHDS2. In this 

way, we are focusing on final adult height as well as years of education at an age where there is unlikely to 

be catch-up in schooling attainment.  The second, alternative sample is the subset of these 1,485 panel 

respondents who have reached at least 19 years of age by 2004 (N=681).   

Orphanhood is expected to influence health outcomes and schooling although there are multiple 

potential pathways of this effect.  Obviously, income effects are a strong candidate, but in addition, the 
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conditions of the child’s orphanhood play a role, such as the age at which the child is orphaned, the living 

conditions and arrangements prior to orphanhood, and (for schooling) the enrollment status when orphaned. 

In the next two sections, we will discuss the impact of orphanhood on health and education in turn.  First, 

we examine some descriptive statistics from the two samples of children. 

The advantage of panel data is the opportunity to observe the correlates of orphanhood, conditional 

on initial conditions.  Thus, it is important to consider the number of transitions in orphan status to be able 

to apply this approach.  In the analysis, we use the sample of non-orphaned children ages 0-15 in baseline.  

For this second sample, we can interpet the orphanhood impacts as permanent since the outcomes are 

unlikely to be altered in adulthood. The orphanhood transitions for these two samples are presented in Table 

3, for parental deaths before the panel respondent reached age 15. Twenty three percent of children in the 

full sample experienced the loss of at least one parent between the first contact during the baseline survey 

and re-interview in 2004; for those that reached adulthood this percentage is about 19 percent. The most 

common shock was losing a father, experienced by about 18 percent in the full sample. Few lost both 

parents in this period.  

Even when parents are alive, children do not necessarily reside with them.  As is the case in other 

Sub-Saharan countries, the rate of fostering of children is high.  In fact, fostering may be associated with 

orphanhood.  In both rounds of the KHDS, one-parent orphans are significantly less likely to be residing 

with surviving parent than children with both parents alive.  In baseline, more than 80 percent of non-

orphans were residing with at least one parent.  Among one-parent orphans, however,  62-67 percent were 

residing with the surviving parent.  For the 2004 round, when children are between 11-28 years, fewer non-

orphans are living with at least one parent (57 percent), but they are still more likely to be living with a 

parent than one-parent orphans.  Among one-parent orphans, paternal orphans are more likely to live with 

their mother than maternal orphans are to live with their father.  For children who became orphaned 

between survey rounds, we are not necessarily able to identify the living arrangement immediately 

following the parent’s death. This would be known only in cases when orphanhood occurs close to the 2004 
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survey round.  For others, those orphaned in the mid 1990s, we know their living arrangements prior to 

orphanhood and subsequent arrangements by 2004. 

Before modeling the link between human development indicators and orphanhood, we start by 

looking at the household characteristics and socio-economic status during the baseline survey of those who 

became an orphan relative to their non-orphan counterparts, with simple significance tests of the differences 

of the means.  In Table 4, we find that children experiencing the death of one or more parents during the 

survey period are on average younger than those who did not and are less likely to live with either their 

mother or father at baseline. The head of the household in which they were then living was older, less 

educated, and more likely to be female headed. However, they do not appear to be wealthier in terms of 

household consumption per capita or quality of flooring in the dwelling. The height of their mothers is also 

not significantly different. This would suggest that socio-economic differences determining selection into 

orphanhood are possibly not as strong as in some other studies.5 Nevertheless, these descriptive statistics 

suggest the need to carefully control for baseline characteristics of children and parents for inference about 

the impact of subsequent orphanhood. Finally, orphans are more likely to be found outside the community, 

illustrating the importance of our tracking exercise. Its implications for inference about the impact of 

orphanhood will be examined below further.  

       

4. Health and Education Investments 

The outcomes used in this study relate to investments which affect long-term economic prospects of 

children, health and education.  Health investments are often proxied for using anthropometric measures 

(such as height and weight).  We will focus on height, as the key long-term health measure, since it has 

been shown to affect wage-earning capacity as well as participation in the labor force for men and women 

(see: Haddad and Bouis, 1991; Thomas and Strauss, 1997).  We model height in a multivariate context as 

influenced by several factors, including the characteristics of the child (sex and age, via a full set of age 
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dummies), genetic background of the family (using height at baseline for both the child and the mother6) as 

well as the socio-economic environment in the household at baseline which is assumed to influence human 

development investment (including whether the child was living with the mother, whether the child was 

living with the father, years of education of the head, sex and age of the head of the household and two 

indicators of wealth: cemented floor in dwelling and log per capita household consumption). By controlling 

for child height at baseline, which reflects investment in child health before becoming orphaned, we further 

isolate the effect of orphanhood on height, net of its correlation with unobserved background characteristics 

influencing health. 

Educational attainment can be used as a proxy for human capital levels. We focus on the 

educational attainment in terms of the years of education completed, counting each grade completed as a 

year. We use a similar specification as above, whereby years of education in 2004 are determined in a 

multivariate context as influenced by several factors, including child characteristics, years of education 

completed, whether at school at baseline, and the same household characteristics as above. As a further 

check on the interpretation of the results, we also include interaction terms whether the child was already 

enrolled when it became a paternal and maternal orphan. By controlling for years of education completed 

and whether at school at baseline, we further isolate the effect of orphanhood on education, net of its 

correlation with other unobserved background characteristics of these families influencing education. 

Finally, all our results are controlling for community fixed effects at baseline, isolating further the impact of 

orphanhood on health and education from factors such as access to schools and health services. 

In this section, we present the results for the two samples of children non-orphaned at baseline, the 

first including all of these children 0-15 in baseline and the second restricting the full sample to those aged 

at least 19 in 2004, in order to ensure that the results reflect final height attainment, and (plausibly) 

permanent educational effects. By focusing on the sample of non-orphans in the baseline, we can focus on 

                                                                                                                                                                                               
5 In the panel data examined by Case and Ardington (2003), they found that paternal orphans had lower socio-
economic status. Their subsequent work concludes that the death of the father does not cause lower socio-economic 
outcomes but that poverty may have contributed to these deaths. 
6A dummy is included for those mothers for whom height at baseline is unavailable. 
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the impact of the subsequent transition to maternal or paternal orphan status. The combined ability to look 

at final (permanent) impacts of orphanhood for a fully tracked sample of children, and the ability to control 

for a wide variety of characteristics before orphanhood makes these results exceptional. The orphanhood 

variable is defined as losing a parent before the age of 16.  We allow for separate effects for losing a father 

and a mother, as well as the possible additive effect of losing both parents before the age of 16. Below we 

explore further whether the age at which one becomes an orphan matters. 

Table 5 first presents the descriptive statistics for the two samples, distinguishing those not 

experiencing an orphanhood shock compared to those experiencing losing at least one parent before the age 

of 15 on the outcome variables of interest.  We find significant differences in 2004 in both educational and 

health attainment, with orphans having significantly lower levels. However, we also find that at the time of 

the baseline survey (before orphanhood), subsequent orphans had lower significantly education and height.  

Another feature is relevant as well. The standard error of years of schooling of the two samples by 2004 is 

similar, around 3, irrespective of the transition in orphan status, but the standard error of the natural 

logarithm of height is substantially lower for the sample of those having reached adulthood. This could be 

expected, partly because the larger sample includes children still naturally growing (so that a wider spread 

of ages are present) but also because of natural processes of regression to the mean so that by adulthood 

height variation in any population is relatively smaller than during child and teenage growth. Indeed, our 

data confirm this when considering standard errors by age group – with the standard deviation remaining 

relatively stable around 0.5 between the ages of 12 and 17, and then becoming near 0.05 beyond this. This 

has implications for the interpretation of our findings 

Table 6 gives the basic regressions, with full controls for baseline and child characteristics. To 

make the results between health and education fully comparable, we use effectively identical specification 

and samples for both outcomes. 

For both height and educational attainment, the regressions suggest a significant effect of losing 

one’s mother across all samples. It is striking that the effects are strong for maternal orphans, despite 

controlling for baseline characteristics (including initial height and education, and a full set of age controls), 
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which were all significantly different between orphans and non-orphans. Relative to the mean levels of non-

orphans and in the full sample, maternal orphans have 11 percent lower height (or 16 cm), equivalent to 29 

percent of one standard deviation of ln height in this sample. They have 0.4 school years (or 8 percent) 

lower years of education completed, equivalent to about 13 percent of the standard deviation of years of 

schooling.  

These figures may potentially be misleading, since some growth catch-up is possible after a period 

of stunting, while children may only be temporarily affected in schooling terms. Our adult sample confirms 

permanent effects. The coefficient of the height regression suggests a permanent impact of about 1 percent 

(or 2 cm), but this still represents 22 percent of one standard deviation in this sample. In other words, for all 

children in the sample, we find substantial regression to the mean but only partial catch-up of the maternal 

orphans, leaving the larger part of the orphanhood impact persistent.7 The ‘final’ educational loss is 

nevertheless even higher: maternal orphanhood is not just delaying education, but reducing it by almost a 

year (0.8 years) by adulthood. For those affected by maternal orphanhood before the age of 15, this 

represents 25 percent of one standard deviation of years of education in the sample. Paternal orphanhood is 

not associated with height and only in the full sample associated with less schooling of about 0.3 years, or 

12 percent of one standard deviation of years of education. The fact that the effect is not significant in the 

adult sample suggest that this is may not be a persistent effect on average.    

These regressions only control for the gender of the child using a dummy. Exploring further 

whether the impact of orphanhood had any gender dimension showed nevertheless that the impact was 

never significantly sex-dependent in any of the samples used for health and education. The potential 

additive effect of losing both parents was also tested but never to be found significant. It also did not affect 

the size of the effects of orphanhood episodes so it is not considered further. Finally, we explored whether 

the timing of orphanhood mattered, by splitting the orphanhood variables in whether the particular maternal 

                                                           
7 The result that maternal orphanhood has initially large height effects during childhood, is confirmed by running the 
same regression as in Table 6 on the full sample but excluding those age 19+ in 2004 (the restricted sample). The 
effect is 14 percent lower height (or about 20 cm relative to the mean), which is equivalent of about 30 percent of one 
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or paternal death occurred when the child was below 12 or above 12 years of age.8  We find no significant 

differences between these age categories for paternal death and for maternal death in the full sample. We 

find that for maternal orphanhood shocks, the impact is significantly different for both age groups in the 

height regressions, with the entire effect taking place before the age of 12 and no effect subsequently of an 

orphan shock occurring after the age of 12. Given the general crucial role of mothers at younger age, this is 

consistent with the larger impact of maternal death, resulting in stunting at relatively younger age, from 

which there is only partial recovery. In the next section, we explore the evidence further and will try to 

unpack these findings by investigating sources of heterogeneity in the impact of orphanhood. 

5. Interpreting the Findings 

One of the key problems in assessing the impact of shocks such as orphanhood is that 

unobservables correlated with orphanhood may bias the results. Finding that orphanhood is significant may 

not actually determine a causal impact, but rather may rather capture effects of unobservable covariates. For 

example, if particular attitudes towards health may lead to parental illness and death as well as to poor 

health outcomes of the child, then orphanhood in itself is not the cause of lower height attainment in the 

child. An alternative narrative could also be that it is the illness of the parent that really causes the health or 

educational deprivation of the child, and not the actual death of the parent.  

One avenue of investigating this is to classify the sample of non-orphans used in the previous 

section by their future orphan status.  That is, we know in later survey rounds which non-orphans in the 

sample became orphans in the second round (2004). We would expect that future orphan status would not 

be correlated with current outcomes unless (i) orphanhood captures some unobservable characteristics for 

which we are unable to control or (ii) morbidities associated with deaths affect outcomes before becoming 

an orphan.  This approach follows Case and Ardington (2004) who make a causal interpretation of maternal 

orphanhood in a panel (2001 to 2003/04) by showing no effect of future orphan status on current schooling.  

                                                                                                                                                                                               
standard deviation in that sample (with larger standard deviation of ln height relative to the small sample, as in a 
healthy population).  
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Likewise, Evans and Miguel (2005) make note of the same issue in the context of censoring of the last 

round of their panel data since they include post-orphan variables which by definition are unknown for non-

orphaned children in the final survey round.   

Table 7 presents the regressions results of the correlates of height and years of education completed 

at the time of the baseline survey for the full and the adult panel sample. The child and baseline control 

variables are identical to Table 6, including a control for community fixed effects. We find that future 

orphanhood is not correlated with baseline height or education, suggesting that unobservables correlated 

with health and education are not correlated with becoming an orphan in the future. 

The specifications in Table 6 treat the orphanhood impact as a homogenous impact on all children, 

such that these results are simple average effects across different types of children. By including  a number 

of interaction effects with orphanhood, we can unpack these effects rather than treat the impact as 

homogenous. We focus on four sets of results: the role of wealth variables, living arrangements, migration 

status and, for schooling, educational status at the time of orphanhood. For educational status, we simply 

interact the orphan effect with a variable describing whether the child was already enrolled at the time of 

the parental death. This is the only variable available at the time of parental death which we could construct 

from the education histories in the KHDS 2004 data.  For wealth variables and living arrangements, we do 

not have information at the time of orphanhood and instead use characteristics at the baseline survey as 

interactions. In particular, we define a dummy to signify the wealthiest quartile of households in terms of 

household consumption per capita in the baseline survey. For living arrangements, we interact the 

orphanhood shock with whether at baseline the child was living with the respective parent that subsequently 

died. All regressions control for the un-interacted effect as well, i.e. for wealth and living arrangements.  

Table 8 gives the results for schooling, first each interaction category separately and then all four 

categories together. These results are very revealing. When these interactions are included, the impact of 

both maternal and paternal death are strongly significant, at least for particular groups of children. For 

                                                                                                                                                                                               
8 Introducing a cut-off at a younger age did not significantly affect the results.  The number of cases of parents dying at 
a younger age than 12 becomes relatively small, especially in the sample of children having reached adulthood by 
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schooling status, the interaction terms suggest that the results only hold if the child was not yet enrolled at 

the time of the parental death (columns 1 & 2). Otherwise, schooling outcomes of orphans are 

indistinguishable from other children. When the child was not yet enrolled at the time of the parent’s death, 

the effects are very substantial. In this case, if a child was not enrolled at the time of maternal orphanhood, 

about 54 percent less schooling is completed (slightly more than 3 years, or one standard deviation) in the 

adult sample, and, for the full sample, 21 percent (or about 34percent of one standard deviation). Paternal 

death results in 22 percent less schooling in the full sample and about 33 percent in the adult sample. When 

all other dummies are included, the differential effect is still strongly significant even though the effect for 

orphans not enrolled somewhat smaller and less clearly identified for the death of a father. Clearly, these 

circumstances at the time of the parental death matter for children, resulting in substantial inertial effects, so 

that children do not necessarily lose school although a number of explanations for this effect are plausible. 

It could reflect wealth effects (since richer children are more likely to be enrolled without delay) or 

unobservable family attitudes towards education overriding the impact of the serious mortality shocks 

affecting the family. 

Exploring this further, the shocks were also interacted with whether the household was richer at 

baseline – using the bottom quartile as the base group (columns 3 & 4). For children in poorer households, 

the maternal orphan shock leads to about 25 percent less schooling in the full sample (or 40 percent of one 

standard deviations) and 43 percent less schooling in the adult sample. This also suggests that at least to 

some extent, wealth effects may help to explain the results related to being enrolled at the time of the parent 

dying (but not entirely given that paternal effects are not identified using wealth variables). Once all 

interaction effects are jointly included, this effect disappears, possibly because even if the enrolment effect 

is a wealth effect, the wealth dummy is not precisely measuring the circumstances at the time of death but 

in the baseline period. Other definitions for the wealth dummy, such as using terciles, the median or 

alternative variables, such as floor material did not affect this interpretation.  

                                                                                                                                                                                               
2004, since relatively few of them would have been below 10 in 1991-94, affecting the identification of the effect. 
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Living arrangements (whether the child was fostered or living with the parent at the time of the 

baseline interview) also feature strongly. Among the sample of children reaching adulthood, those who 

were living with the respective parent at baseline are affected by the subsequent orphanhood shock, 

suggesting the importance of fostering arrangements before the death of the mother. The impact remains 

even if controlling for all the other interactions.  As shown in Table 8 column 6, beyond other effects, those 

living with their mother and subsequently losing her have an extra 33 percent less schooling, relative to the 

mean non-orphan while those living with their father before his death have an additional 21 percent less 

schooling (about 42 percent of one standard deviation).   Migration status is not significantly associated 

with differential orphanhood effects, although later in this section we will show that tracing migrants is 

important for assessing orphanhood impacts in general. 

Table 8 Columns 9 & 10 combine the sets of interactions (excluding the migration indicator) and 

results show the types of orphans particularly affected: for example, maternal orphans, not in school when 

their mother died and growing up with their mother, have by adulthood about two-thirds less schooling 

linked to their becoming orphan (or more than 1.4 standard deviations), even after controlling for a wide set 

of household and community characteristics at baseline.  Children who become paternal orphans when not 

in school and residing with their father at the time of the event similarly suffer, a finding robust to other the 

inclusion of other interactions.  

Table 9 explores the issue of heterogeneity in impacts for the height regressions. Interacting with 

consumption appears to dilute all effects (columns 1 & 2), while in the full sample, we find that living with 

the mother at baseline reduces the impact of orphanhood (column 3). Since in this sample, some of these 

children would have been very young at baseline this may pick up some other latent effect and its longer 

term effect, possibly related to early childhood experience, with children not growing up at home being 

affected nutritionally or otherwise, rather than a specific orphanhood effect. Note that this effect disappears 

by adulthood in the restricted sample of respondents reaching adulthood, suggesting a transient issue for 

health (column 4). But the main lessons from this table appears to be that there is no self-evident way of 

unpacking maternal orphanhood effects observed in Table 6 in the short and long-run, although some of the 
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large short-run effects may be related to issues of living arrangements and conditions pre-orphanhood, 

implying that the long-term effects were relative smaller. Still, the result in Table 6 of a permanent loss of 2 

cm due to maternal orphanhood, or 22 percent of one standard deviation, appears a robust result. 

The final set of analyses focuses on the composition of the samples.  As discussed in Section 3, the 

KHDS 2004 attempted to track all individuals from the baseline survey, with a high reinterview rate. That 

is, the KHDS 2004 data include individuals still living in the same communities as during the baseline 

survey (10-13 years earlier) as well as those who had migrated to new locations by 2004.  The final table 

(Table 10) provides evidence that this effort was crucial for inference about the overall impact of 

orphanhood in a sample of initially non-orphaned children. We present results for the sample of respondents 

still residing in the same baseline community; this is the sample that would have been collected using more 

standard panel data collection practices (only tracing individuals who continue to reside in their original 

location). We find that the effect of mother’s death on height would have been somewhat overestimated 

without the tracking exercise (column 1). More strikingly, the impact of maternal orphanhood on education 

would not have been picked up without inclusion of the individuals tracked outside the community of origin 

(column 3). Furthermore, without such tracking the impact of paternal death on education would have been 

overestimated (column 4).  

 

6. Conclusions 
 

This paper has provided unique and robust evidence on the long-term effects of orphanhood on 

children, into adulthood, based on a sample of children first interviewed in 1991-94 and reinterviewed in 

2004. Focusing the analysis on a sample of initially non-orphaned children in 1991-94, this study has 

investigated the impact of observed orphanhood shocks on height and educational attainment in 2004, 

controlling for a wide range of household and child conditions before orphanhood and for community fixed 

effects. By further restricting the sample to those already reaching adulthood in 2004, we provide evidence 

on the persistent impacts, from which little or no recovery is possible.  
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 We find strong effects of maternal and paternal orphanhood on education. Maternal orphans 

permanently lose on average close to one year of schooling (or 25 percent of one standard deviation of the 

non-orphan schooling levels), or 13 percent relative to the mean of non-orphans. By exploring the 

interaction of the orphanhood shock with particular characteristics, we find that these effects are far larger 

for some groups. For example, children not enrolled at the time of orphanhood and cared for at home with 

the parent subsequently dying tend to lose about two-thirds of schooling in comparison to non-orphans – or 

about 1.3 standard deviations. Similarly large shocks can be found for paternal orphans in these 

circumstances. 

 We also find robust evidence on the long-term impact on height of maternal orphanhood into 

adulthood, even though there is some evidence of partial catch-up (by about one third) of the impact during 

childhood. The permanent effect of maternal orphanhood appears to be in the order of magnitude of 2 cm 

(or 22 percent of one standard deviation). We found some evidence that the fostering arrangements at early 

childhood and before orphanhood mattered for the short-term impact of the maternal orphanhood. 

 This has crucial policy implications, not least in an area where substantial interventions have taken 

place. It is not possible to state from this study that the impact is at all affected in positive or negative sense 

by existing interventions. If anything, the impact exists despite any existing interventions: the effects are 

still very high, not least for particular orphan groups. 

 Finally, the sample underlying this study is unique in that the project spent considerable resources 

tracing all individuals initially interviewed, even the very large number of children that had moved outside 

their baseline village in the 10-13 years since the previous round (about half of the sample). The paper 

showed some of the problematic inference that could be obtained if this effort had not been expended. For 

example, the impact of maternal orphanhood on health outcomes would have been much overstated, and the 

impact of maternal death on schooling would not have been picked up, if this tracing had not taken place.  

 In further work, the impact of specific programs and interventions will be explored further, as well 

as other long-term impacts of orphanhood and other shocks. Indeed, one question cannot be addressed by 

this study: is orphanhood the main source of deprivation among children or just one of many factors 
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relevant for targeting the poor and vulnerable? We only assessed that orphanhood mattered for these 

children, but further work on other issues is required to settle this other, larger question. 



 23 

Figure 1: KHDS 2004, Recontacting Respondents after 10+ years 
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*  The locations of the sample of untraced individuals were reported by informants as: Kagera (48%), Dar es Salaam (8%), 
Mwanza (12%), other region (10%), other country (6%) and unknown (16%). 
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Table 1: KHDS Re-interview of Children 
   

 Number of 
Children at 

baseline 

  

Baseline sample 3,272   
Re-interviewed 2,499  
 (76.4%) 1.1.1.1 Location  
  Same community 58.2% 
  Nearby village 15.8% 
  Elsewhere in Kagera 16.1% 
  Other region 8.2% 
  Other country 1.6% 
Untraced 569   
 (17.4%) 1.1.1.2 Location  
  Kagera 54.3% 
  Dar es Salaam 11.8% 
  Mwanza 12.0% 
  Other region 8.0% 
  Other country 4.9% 
  Don’t know 8.8% 
Deceased 204   
 (6.2%) Deceased by last round of 

1991-1994 surveys 
   20.0% 

  Deceased after last round 
and before KHDS 2004 

   80.0% 

Notes:  Sample of individuals ages 0-15 in their first KHDS 1991-1994 interview.  Location for 
children untraced is reported by other household members from the baseline survey who were 
successfully located and interviewed, and able to provide location information on the child. 
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Table 2: Correlates of Survival and Re-interview 
 

 Survival to 2004 Re-interview in 2004 
Mean of dependent variables 0.94 0.81 

1991-1994 characteristics of child 0-15   

Male -0.06 -0.02 
 (0.80) (0.30) 
Age 0-4 -0.42 0.33 
 (4.61)*** (4.72)*** 
Age 5-9 -0.16 0.03 
 1.63 0.43 
Living with mother -0.16 0.14 
 1.50 (1.83)* 
Living with father 0.20 0.27 
 (2.04)** (3.62)*** 
Mother deceased -0.25 -0.01 
 (1.57) (0.13) 
Father deceased 0.00 0.09 
 (0.02) (0.97) 
Both deceased 0.21 -0.04 
 (0.97) (0.23) 
Ln Per capita household expenditure/1000 0.04 -0.13 
 0.54 (2.73)*** 
Good flooring material in dwelling 0.05 -0.13 
 0.48 (1.79)* 
Years of schooling of household head 0.00 -0.03 
 (0.35) (3.20)*** 
Bukoba Urban district 0.13 -0.15 
 (1.15) (2.05)** 
Ngara district -0.34 0.02 
 (3.08)*** (0.20) 
Karagwe district 0.34 0.29 
 (2.45)** (2.92)*** 
Biharamulo district 0.03 -0.27 
 (0.22) (2.62)*** 
Muleba district -0.04 0.00 
 (0.35) (0.01) 
Number of observations 3,272 3,068 
Notes: Probit estimates with robust standard errors.  The sample for re-interview is conditional on survival to 
2004.   Absolute value of z statistics in parentheses. * significant at 10%; ** significant at 5%; *** significant at 
1%.  All variables are binary (0/1) except real per capita expenditure (measured in Tanzania shillings) and years 
of schooling.  Additional indicator for missing education of household head is included.  Bukoba rural is the 
omitted district. 
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Table 3: Transitions in Orphan Status 
 Full sample Reached adulthood 

Both parents alive at age 15 1,143 549 

 (77%) (81%) 

Lost mother before age 15 143 50 

 (10%) (7%) 

Lost father before age 15 262 95 

 (18%) (14%) 

Double orphan by age 15 63 13 

 (4%) (2%) 

Number of observations 1,485 681 

Notes: Lost mother and lost father categories include double orphans, hence columns do not 
add up to 100%.  “Full sample”  is the sample of panel respondents not orphaned and 
between the ages 0-15 in the baseline. “Reached adulthood” restricts the full sample to those 
age 19 and older in 2004. 
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Table 5: Baseline and 2004 Outcomes by Current Orphan Status  

 Full sample (N=1,485) Reached adulthood (N=681) 

 Remain  
Non-Orphan  

till at least age 15 

Loses One or 
Both Parents  

before the age 15 

Remain  
Non-Orphan  

till at least age 15 

Loses One or 
Both Parents  

before the age 15 
Years of schooling     

Baseline 0.82 0.34*** 1.70 0.88*** 

 (1.66) (1.03) (2.06) (1.50) 

     
2004 4.96 4.36*** 6.16 5.40*** 

 (2.93) (2.81) (2.98) (3.11) 

Ln Height (cm)     

Baseline 4.62 4.56*** 4.89 4.84*** 

 (0.32) (0.28) (0.12) (0.10) 

     
2004 5.00 4.93*** 5.09 5.08*** 

 (0.33) (0.48) (0.05) (0.05) 

Number of observations 1,143 342 549 142 
Notes:  Standard deviations are in parentheses.  *** indicates 1% significance of a (one-sided) t-test for the difference between the 
two columns. “Full sample”  is the sample of panel respondents not orphaned and between the ages 0-15 in the baseline. “Reached 
adulthood” restricts the full sample to those age 19 and older in 2004. 
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Table 6:  Determinants of Height  and Years of Schooling in 2004 

 

(1)  

full sample 

(2) 

reached adulthood 

(3)  

full sample 

(4)  

reached adulthood 

 Ln height Ln height Years of schooling Years of schooling 

Mother died between ages 0-15 -0.109 -0.011 -0.380 -0.757 
 [2.33]** [1.87]* [1.86]* [2.07]** 
     
Father died between ages 0-15 -0.006 0.001 -0.337 -0.366 
 [0.25] [0.12] [2.01]** [1.16] 
     
Number of observations  1,485 681 1,485 681 
Notes: OLS estimates with community fixed effects and robust standard errors. “Full sample” (n=1706) is the sample of panel 
respondents not orphaned and between the ages 0-15 in the baseline. “Reached adulthood” (n=902) restricts the full sample to those 
age 19 and older in 2004.  T-statistics in brackets.  * significant at 10%, ** significant at 5%, *** significant at 1 %. Includes controls 
for child characteristics (sex and age dummies), baseline characteristics (residing with mother and residing with father; household 
consumption, flooring material, age, years of education and sex of the household head). The height regressions include the height of 
the child at baseline and, when available, mother’s height from the baseline data. The schooling regressions include the years of 
education of the child and whether the child was at school in the baseline.  

 
 

Table 7: Predicting Baseline Outcomes by Future Orphan Transitions  

 

(1)  

full sample 

(2) 

reached adulthood 

(3)  

full sample 

(4)  

reached adulthood 

 Ln height Ln height Years of schooling Years of schooling 

Mother died between ages 0-15 -0.004 -0.011 0.097 0.230 
 [0.49] [1.02] [1.19] [1.18] 
     
Father died between ages 0-15 -0.008 -0.003 -0.065 -0.094 
 [1.40] [0.35] [1.01] [0.61] 
     
Number of observations  1,485 681 1,485 681 
Notes: OLS estimates with community fixed effects and robust standard errors. T-statistics in brackets.  See notes to Table 6.  The 
height regressions include, when available, mother’s height from the baseline data.  
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Appendix Table 1: KHDS Individuals, by Age 

 

Age at baseline 
1991-1994 

 
Re-contacted 

 
Deceased 

 
Untraced 

 Reinterview 
among 

survivors 

<10 years 1,605 160 317  83.5% 
 (77.1%) (7.7%) (15.2%)  
10-19 years 1,406 104 415  77.2% 
 (73.0%) (5.4%) (21.6%)  
20-39 years 828 287 190  81.4% 
 (63.4%) (22.1%) (14.6%)  
40-59 years 434 148 34  92.3% 
 (70.6%) (24.0%) (5.5%)  
60+ years 163 261 9  94.2% 
 (37.6%) (60.4%) (2.1%)  

Overall 4,435 961 965  82.1% 
 (69.7%) (15.1%) (15.2%)  

Notes:  Sample of individuals interviewed at least once in KHDS 1991-1994. Age categories are based on age at first 
interview.   Some deceased individuals died during the KHDS 1991-1994 panel.  Row percentages in parentheses. 
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