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Abstract The dramatic increase in the aging population in developed countries has led to an
explosion of research on health and aging in the United States. Few studies, however, have been
conducted in developing countries, even though many of these populations are experiencing a
faster rate of growth in the 65+ population. Thus, although our knowledge of health and aging
has increased, our knowledge of the variation in health as people age is limited. While the
numbers of older adults is increasing in Africa, very little is known about the health and well-
being of African elders. Recently, a growing number of researchers have focused on the plight
of elders who find themselves caring for orphaned grandchildren. While several anecdotal
reports have suggested that this new burden negatively impacts their health, there are few
studies that systematically examine the health of African elders. As part of the Kenyan
Grandparents Study, the health of 287 grandparents (age 73+8) was examined using multiple
methods including objective measures, clinical history, physical examination, and a modified
version of the SF-36. Although all health variables were correlated with each other, different
patterns were found between predictor variables and the various measures of health. Caregiving
status was only associated with mental health, with caregivers having better mental health than
non-caregivers. Age was associated with poorer health as measured by several SF-36 scales,
physical exam, and body mass index (BMI). Women generally had a greater number of health
complaints and lower quality of life as measured by the SF-36. Higher socioeconomic status
was associated with better health as measured by physical exam, clinical history, SF-36, and
BMI. Caring for a greater number of orphans was associated with better health on examination
but no other measure of health. More social support was associated with better physical function
and general health as measured by the SF-36. These data suggest that there is no strong
evidence that caregiving results in poor health.
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Introduction

In the wake of the HIV/AIDS crisis, African grandparents are taking on more responsibility
for their grandchildren’s care. In 2005, an estimated 24.5 million Africans were living with
HIV/AIDS, accounting for approximately 64% of global HIV/AIDS cases (UNAIDS 2006).
The adult population of 15- to 35-year-olds is most heavily affected, resulting in a loss of
the general workforce, parents, teachers, and caregivers for the elderly. The high mortality
rate of adults with HIV/AIDS has produced approximately 12 million orphans whose care
has largely been left to grandparents and other relatives (UNAIDS 2006). As the working-
age adults fall ill and die, HIV-affected households are reported to experience a decrease in
household income, health, and food security (HelpAge International 2002; UNAIDS 2006;
UNICEF 2003). Reports by the Joint United Nations Programme on HIV/AIDS (UNAIDS)
and HelpAge International suggest that elderly Africans do not have the social and
economic resources to care for orphaned grandchildren and are at risk of ill health, but few
studies have systematically measured and compared the health status of caregivers and non-
caregiving peers (HelpAge International 2002; UNAIDS 2006; UNICEF 2003).

Extended family, primarily grandparents, care for 90% of orphaned children in sub-
Saharan Africa (UNICEF 2003). By 2010, approximately 6% of all African children under
15 will be orphaned due to AIDS alone. In several countries, the prevalence of AIDS
orphans will be as high as 15% (UNAIDS/UNICEF 2002). The caregiving burden of
grandparents is increasing. For example, in Namibia, the proportion of orphans cared for by
grandparents rose from 44% in 1992 to 61% in 2000 (UNICEF 2003). Female-headed
households are disproportionately affected and least likely to be able to economically
sustain orphans. While grandparents in Africa are traditionally active participants in the care
of grandchildren, they are taking on a new level of responsibility as they become the sole
caregivers for multiple children. In many cases, as they lose their adult children, the elderly
not only increase their responsibility but also lose their main source of economic support.
While there is little systematic evidence, these increasing responsibilities are believed to
make elders more vulnerable to nutritional deficiency and ill health (Agyarko et al. 2000;
HelpAge International 2002; UNAIDS/UNICEF 2002). In fact, the AIDS pandemic has
been called the “grandmother’s curse” because they are believed to be silent victims of the
pandemic (Wilson and Adamchak 2000).

Several studies have documented elders’ concerns about the burden of caregiving
and its consequences with respect to elder well-being. Initial reports from a World
Health Organization investigation, which was conducted in Zimbabwe, Ghana, South
Africa, and Tanzania, suggested that caregiving leads to considerable distress for older
adults (Agyarko et al. 2000). The majority of caregivers are elderly women who have
been reported to be particularly ill-equipped to care for orphans (Nalagoda et al. 1997,
Nyambedha et al. 2001; Williams and Tumwekwase 2001). The primary problems for
caregivers identified by Agyarko et al. (2000) were: the loss of financial support, lack of
food and clothing, cost of medical fees, inability to pay school fees for orphans, and
diminished livelihood opportunities. In South Africa, a death in the household and
subsequent changes in living arrangements have been reported to negatively impact elders
socioeconomic well-being (Ogunmefun and Schatz 2006). Elders in central and eastern
Uganda reported more financial problems, distress, and health problems as a result of
caring for sick children as well as anxiety over fostering orphaned grandchildren
(Ssengonzi 2007). Kakooza and Kiumuna (2005) reported that among elder-headed
households in the Kayunga District of Uganda, elders had on average three orphaned
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children who were of school-going age. This translated into a potential cost of $49-$569
per household in school related expenses, depending on the number of children and type
of school that they attended. They noted that very few elder-headed households would be
in the position to meet these needs, and elders in their study reported particular anxiety;
however, they did not measure the actual cost to elders nor did they compare to non-
caregiving elders.

In addition to financial strain, Williams and Tumwekwase (2001) report that elderly
Ugandan caregivers suffer from inadequate food resources and emotional distress.
Gilborn et al. (2001) report that 79% of guardians for orphans in Uganda report that they
are in poor or very poor health. Unfortunately, many of these studies are descriptive,
include small sample sizes, and lack an appropriate comparison group, so the impact of
caregiving on elders remains inadequately understood. In an unpublished electronic report
with a larger sample size, Ainsworth and Dayton (2000) report that Tanzanian elders who
had a loss of a working-age adult had higher body mass indices (BMIs) than those who
had no such loss. After controlling for socioeconomic status, which influences infection
rates, they report that there is no difference in BMI between elders experiencing a loss and
those who have not. Based on unpublished data, they suggest that funds for food are
preserved at the expense of other economic needs. In a review of nutrition among elders,
Charlton and Rose (2001) note, “the potential devastating socioeconomic and demo-
graphic impact of the AIDS pandemic, together with the psychosocial burden of
caregiving, loneliness and bereavement associated with the outcomes of the disease, is
likely to be a major determinant of health status, including nutritional status of older
Africans” (p. 24279S).

Caregiving might be expected to impact health through a number of mechanisms. Luo
primary caregivers in Kenya report higher parenting stress than part-time caregivers (Oburu
and Palmerus 2005). Stress can contribute to ill health and is particularly known to impact
the cardiovascular, immunological, gastrointestinal, and endocrine systems (McEwen 2001,
2002; McEwen and Wingfield 2003; Sapolsky 1996). Elders are particularly vulnerable to
the negative consequences of stress (Frolkis 1993; Sapolsky et al. 1987; Sapolsky 1999).
Socioeconomic status is commonly associated with poor health (Grundy and Sloggett 2003;
Lima-Costa et al. 2003, 2005). As caregiving has been reported to be a strain on the
financial resources of elders, a decrease in socioeconomic status can result in declining
health status. Good nutrition is essential for good health. If, as has been reported, caregivers
are not able to get adequate nutrition, then they could be expected to have declining health
as a consequence. Finally, children are more susceptible to infectious disease; therefore,
those elders living in close proximity to children may suffer from a greater incidence of
infectious diseases.

This paper examines the impact of caregiving on the health of Kenyan Luo elders. This
paper reports on a small portion of a larger study, the Kenyan Grandparents Study (KGS),
which examines the impact of caregiving on physical health, stress, and nutrition of older
adults in western Kenya. The specific aims of this paper are to compare health status
between caregivers and non-caregivers and to examine predictors of health among Luo
grandparents using a variety of subjective and objective measures of health. It was
hypothesized that caregivers would have poorer health status than non-caregivers and that
those with more orphans would be more likely to suffer ill health. Socioeconomic status
(SES) and the number of orphans under an elder’s care were hypothesized to be negatively
correlated with health status of elders. Social support and child assistance were expected be
associated with better health.
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Methods
Sample
Study population

According to the US Census Bureau, 4% of the Kenyan population is over the age of
60 years (Bureau 2006). By 2050, it is predicted that 13.2% will be over 60 years (Bureau
2006). Kenya is currently the 17th hardest hit country in Africa with a 6.1% HIV
prevalence rate (UNAIDS 2006). Kenya has experienced a decrease in rank (from ninth)
partially due to a decrease in prevalence but also due to an increase in prevalence in other
African countries (UNAIDS 2006). However, Nyanza Province in Western Kenya has a
prevalence rate that ranks among the highest on the continent (UNAIDS 2006). An
estimated 30-39% of adults living in Nyanza Province are infected with HIV with no signs
of a decrease in prevalence in the near future (Nyambedha et al. 2001; UNAIDS 2006).
While exact numbers have not been published, a large portion of the 1.1 million orphans of
Kenya reside in Nyanza Province (Nyambedha et al. 2003a; UNAIDS 2006; UNAIDS/
UNICEF/WHO 2002).

Luo are the third largest ethnic group in Kenya and the primary inhabitants of Nyanza
Province in Western Kenya (National Council for Population and Development 1999). Luo
are primarily subsistence farmers and pastoralists with some additional income based on
fishing, small-scale gold mining, and migrant work (Nyambedha er al. 2001; Ochieng’
1985; Ocholla-Ayayo 1999). Luo are patriarchal and patrilocal (Ochieng’ 1985; Reynar
2000). Luo live in homesteads (dala), which consist of a father, his wives, and their
children and married sons’ families (Geissler et al. 2000; Ocholla-Ayayo 1999).
Polygynous marriage is common, and men typically dominate over many aspects of
women’s lives (Opiyo 1996; Reynar 2000). There is a clear division of labor, with women
being responsible for most household chores, farming, and caregiving (Opiyo 1996).
Women have little control over family income, as they cannot own land and are less likely
than men to participate in wage labor (Buzzard 1982; Opiyo 1996). Luo traditionally
practice “wife inheritance” where the widow remarries someone from her husband’s family
and is allowed to remain on her husband’s property. This tradition is generally seen by the
Luo as a way to ensure the care of the widow and her children (Reynar 2000); however, this
tradition is declining in the context of AIDS due to fear and stigma (Nyambedha et al.
2003a). As a result, many widows and orphans lose rights to their husband’s property and
all of the resources that come with it (Nyambedha ez al. 2003a). Therefore, the impact of
caregiving is likely to be greatest on women. Many Luo older adults have limited
education, and thus, there is a high level of illiteracy. Children may contribute to the
household income through fishing and collecting and selling firewood, and they often assist
with childcare, fetching water and firewood, and herding cattle (Geissler et al. 2000).

Nyanza province has experienced steadily increasing poverty, which has been
accelerated in many communities due to HIV/AIDS (National Council for Population and
Development 1999; Nyambedha et al. 2003b). Many of the regions within Nyanza province
are prone to flooding, which leads to frequent crop failure. Nyambedha er al. (2003b)
suggest that the elderly, due to the loss of adult children who are expected to care for them
and the addition of dependent children, are disproportionately impacted by the economic
downturn. Among the Luo, old age was traditionally a time to slow down and be supported.
Elders have relied on their sons to provide economically and their daughters-in-law to
perform household tasks. Now, many elders find themselves participating in farming
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activities and household chores that were traditionally relegated to the young (Nyambedha
et al. 2003b). Young Luo women spend approximately 2 hours per day fetching water,
4 hours preparing food and cleaning, and 2 hours a day on agricultural work (Cook 1990).
The loss of their daughters-in-law may result in a significant increase in activity for
grandmothers. On the other hand, grandparents may adapt to their increasing workload by
recruiting orphans to do tasks typically reserved for working-age adults. Therefore, the loss
of working-age adults may affect the energy balance of elders and/or orphans by increased
working load independent of nutritional intake.

Sample

Two hundred eighty-seven Luo grandparents (age 73+8) participated in this study. A non-
random sample of participants were recruited from 18 villages within two districts of
Nyanza Province, Nyando, and Kisumu Rural with the assistance of the local chiefs.
Approximately half of the grandparents were caregivers and half were non-caregivers. To
be considered a caregiver, the participant was over 60, a grandparent and caregiver for at
least one orphaned grandchild. Non-caregivers were over 60, grandparents, and were not
the primary care provider for orphaned grandchildren. Consent to participate in the study
was obtained for each of the grandparents by a native speaker of Dholuo following a
protocol approved by the Kenya Medical Research Institute ethics board and the Ohio
University Institutional Review Board. Selected sample characteristics are displayed in
Table 1.

Data collection methods
Demographic information and risk factors

Each grandparent participated in an interview conducted in Dholuo by a trained research
assistant. Data collected included demographic information, household composition,
caregiving intensity and burden, and questions to assess general wealth. Household
composition was determined by asking detailed questions about the age, relationship and
gender of each adult and child in the homestead. The number of children in the homestead
and the number of orphans under the elders care were calculated for this analysis. The
participants were also asked about the number of children they have to assist them on a

Table 1 Sample Characteristics, Mean (SD) or %

Variable Caregiver (N=143) Non-caregiver (N=144) Total (N=287)
Age 72.6 (7.2) 72.6 (8.0) 72.6 (7.6)
% Female 60.3 43.4 51.9

% Widowed 50.7 31.7 41.2

% Polygamous (married and widowed)* 25.4 39.0 323

% No education 71.2 58.6 64.9

% Illiterate 62.1 50.3 56.2

% Earning 1-1,000 KS/month* 88.1 78.0 83.0

No. of children in household 32 (2.5) 3834 1.3 (1.2)
No. of orphans 1.9 (1.2)

*p<0.05

1,000 Kenya shillings=3.70 USD
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variety of tasks and social functions. These were summed to use in the analysis. To assess
social support, participants were asked if they had someone to turn to for assistance with a
number of common tasks and situations requiring emotional support. The social support
scale had a Cronbach’s alpha=0.83 and was associated with family size (»=0.001) and SES
(»=0.002). The socioeconomic status scale was based on a scale used in Kenya by the
Demographic Health Survey (National Council for Population and Development 1999).
This scale has a series of questions about income and material wealth. For example,
participants are asked how many livestock they have, materials with which their houses
were made, and ownership of a series of material goods. This scale and similar scales have
been widely used in subsistence-based economies. Data were collected via PalmPilots®
using Entryware® software.

Subjective measures of health

A series of questions were used to assess elders self-perceived or subjective health. Perceived
health and functional status of the Luo grandparents were measured via an adapted version of
the SF-36 (Wagner et al. 1999). The SF-36 (MOS Short-Form 36) is a scale made up of 36
questions asking about perceived health and functioning on a variety of domains in the
following subscales: mental health (general mental health including distress and well-
being), function (limitations due to physical health problems), role physical (limitations in
physical activities due to physical or emotional problems), role social (limitations in social
activities due to physical or emotional problems), social functioning (limitations in role
activities due to emotional problems), general health (self-rated health), vitality (energy and
fatigue), and pain (general pain; Ware and Sherbourne 1992). The SF-36 is used as a
measure of health-related quality of life and a basic measure of perceived health. It has been
used in more than 4,000 publications and is currently being used in a large quality of life
survey in more than 50 countries (Ware 2007). The version used in this project was
culturally adapted and validated for use in an African context but retains all subscales of the
standard SF-36 (Wagner ef al. 1999; Wyss et al. 1999). The higher the score on each
subscale, the greater the quality of life or better health/ function.

In addition to the SF-36, a full clinical history was obtained from each participant. The
clinical history covered the following systems: cardiovascular, respiratory, gastrointestinal,
genital/reproductive, urinary, musculoskeletal, endocrine, neurological, psychiatric, and
integumentary (skin) and also asked questions pertaining to past medical history and
illnesses. Participants were asked questions about symptoms pertinent to each system
above. For example, related to the urinary system, participants were asked if they had any
sensations of burning with urination, hesitancy, urgency or increase in frequency. Each
symptom was recorded, and a system was considered abnormal if a participant reported one
or more symptoms per system. Clinical histories were obtained by a second year
osteopathic medical student with the assistance of a local research assistant. For analysis,
a sum of all “abnormal” systems was calculated.

Objective measures

Various objective measures were collected to assess the health and nutritional status of Luo
grandparents. These measures include anthropometric measurements, blood pressure, and
hemoglobin and blood glucose levels.

Eight anthropometric measurements were taken to assess nutritional status. Height was
assessed with a GPM® anthropometer (nearest mm) and weight by an Omeron® scale
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(nearest kg). Height and weight were used to calculate the body mass index for each
participant. A Harpending® skinfold caliper (nearest 2 mm) was used to obtain skinfold
measurements (triceps, subscapular, suprailiac, and calf), and a tape measure (nearest mm)
was used to obtain the circumference measurements (arm, waist, hip, and calf). Standard
measurement procedures were used (Lohman et al. 1989).

Blood pressure was collected with the patient sitting and was taken using a standard
blood pressure cuff according to arm size on the patient’s right arm. Measurements
followed the standardized protocols of the SHEP (Systolic Hypertension in the Elderly
Program) Study (Labarthe et al. 1991). A series of three measurements were taken with
time between each measurement for the elder to rest. The mean of the three blood pressure
measurements was used in analysis.

Sterile disposable lancets were used to collect blood for hemoglobin and blood glucose
assessment using standard universal precautions. These assessments occurred in the
morning, and the elders were asked to fast the morning of the study. A HemoCue® system
was used to assess hemoglobin levels. Blood glucose levels were assessed using a
Freestyle® Glucometer.

Each grandparent participated in a physical exam. The physical exam covered the
following systems: cardiovascular, respiratory, gastrointestinal, musculoskeletal, neurolog-
ical, and integumentary (skin). Participant physical exams were conducted by a local
clinical officer and a second year osteopathic medical student. Abnormal (pathological)
findings in the physical exam were recorded. For example, rashes or fungal infections were
recorded as abnormal findings in the integumentary system. Each abnormal finding was
recorded, and a system was considered abnormal if at least one sign of pathology was
present. The number of abnormal systems were summed for analysis.

Analysis

Subjective and objective health measures were compared between caregivers and non-
caregivers using a ¢ test. The association between socioeconomic status, social support,
child assistance, number of orphans, and all measures of health were examined with
Pearson correlation coefficients, with a p<0.05 indicating a significant correlation.
Correlations were examined in the whole population and with men and women separately,
as there may be confounding by sex. A series post hoc analyses to examine potential
confounding by sex was conducted by repeating the # tests and correlation analyses separate
for men and women.

Results

Caregiving status was significantly associated with mental health as measured by the SF-36
(Table 2). Caregivers reported having better mental health than non-caregivers. Height
differed across caregiving groups, with non-caregivers being taller than caregivers (Table 2).
No other measures of health significantly differed across caregiving groups. Compared to
men, women had more health complaints during the clinical history interview and reported
lower quality of life on the mental health, function, general health, role physical, and pain
subscales of the SF-36, although there was no difference in the physical exam scores
(Table 3). Skinfold thicknesses were greater among women than men. Calf circumference
and hemoglobin were higher among men compared to women. When the analyses were
repeated separately for men and women, some different patterns emerged. Few variables
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Table 2 Comparison of Health Across Caregiving Groups

Measures of health Caregiver Non-caregiver Significance
Physical exam 8.04 (2.18) 8.20 (2.70) 0.598
Clinical history 11.34 (4.17) 10.86 (5.05) 0.377
Height (cm) 162.90 (9.40) 165.76 (8.54) 0.008
Waist circumference (cm) 79.25 (7.71) 80.84 (9.84) 0.130
Hip circumference (cm) 81.48 (27.97) 80.84 (9.84) 0.799
Arm circumference (cm) 25.69 (3.340 25.85 (3.55) 0.704
Calf circumference (cm) 30.86 (3.11) 31.56 (3.55) 0.075
Triceps skinfold (mm) 11.65 (6.58) 10.74(5.33) 0.202
Subcapular skinfold (mm) 12.70 (6.84) 12.47 (6.59) 0.769
Suprailiac skinfold (mm) 12.76 (7.94 ) 12.53 (7.53) 0.806
Calf skinfold 10.60 (5.88) 10.71 (6.35) 0.882
BMI 20.36 (3.17) 20.63 (3.98) 0.523
Systolic blood pressure 127.93 (25.23) 128.69 (24.05) 0.795
Diastolic blood pressure 74.36 (12.59) 74.71 (13.30) 0.819
Hemoglobin 11.87 (1.84) 11.74 (2.18) 0.528
Glucose 102.49 (27.34) 101.72 (28.36) 0.816
Mental health (SF-36) 21.94 (3.47) 21.11 (3.02) 0.032
Functional status (SF-36) 19.79 (4.61) 20.18 (4.78) 0.487
Vitality (SF-36) 9.07 (1.75) 8.67 (2.03) 0.078
General health (SF-36) 17.69 (3.14) 17.17(3.05) 0.154
Role physical (SF-36) 4.68 (1.16) 4.66 (1.06) 0.861
Role social (SF-36) 3.53 (1.00) 3.40 (0.80) 0.233
Pain score (SF-36) 3.57 (0.70) 3.66 (0.78) 0.318
Table 3 Comparison of Health Across Gender

Measures of health Female Male Significance
Physical exam 8.32 (2.35) 7.89 (2.53) 0.145
Clinical history 11.76 (4.56) 10.40 (4.62) 0.012
Height (cm) 158.85 (6.74) 170.13 (7.53) <0.001
Waist circumference (cm) 79.06 (7.57) 81.01 (7.92) 0.063
Hip circumference (cm) 92.35 (8.66) 93.21 (8.52) 0.398
Arm circumference (cm) 25.43 (3.35) 26.13 (3.35) 0.088
Triceps skinfold (mm) 13.75 (6.34) 8.46 (4.18) <0.001
Subcapular skinfold (mm) 13.62 (7.14) 11.48 (6.03) 0.007
Suprailiac skinfold (mm) 14.35 (8.16) 10.81 (6.79) <0.001
Calf circumference (cm) 30.39 (5.92) 32.07 (3.31) <0.001
BMI 20.16 (3.30) 20.84 (3.85) 0.111
Systolic blood pressure 129.32 (25.63) 127.21 (23.52) 0.471
Diastolic blood pressure 74.44 (12.97) 74.61 (12.81) 0.908
Hemoglobin 11.37 (1.92) 12.28 (2.00) <0.001
Glucose 102.84 (26.59) 101.31 (29.14) 0.642
Mental health (SF-36) 21.09 (3.51) 21.98 (2.94) 0.021
Functional status (SF-36) 19.04 (4.28) 20.97 (4.90) <0.001
Vitality (SF-36) 8.67 (1.97) 9.07 (1.82) 0.085
General health (SF-36) 16.81 (2.92) 18.11(3.17) <0.001
Role physical (SF-36) 4.51 (0.97) 4.86 (1.21) 0.007
Role social (SF-36) 3.41 (0.84) 3.52 (0.98) 0.300
Pain score (SF-36) 3.41 (0.73) 3.83 (0.70) <0.001
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differed across caregiving groups among women, but, generally, female caregivers were
better off than female non-caregivers (Table 4). Female caregivers had higher subscapular
skinfolds and BMI and reported better vitality on the SF-36. Male caregivers, on the other
hand, generally were in poorer health than male non-caregivers (Table 4). Male caregivers
had lower waist and calf circumferences, smaller skinfolds at every site, and lower BMI.
Male caregivers, however, did report better mental health as measured by the SF-36.

The relationship between the health variables and predictor variables was also examined.
The predictor variables investigated were number of children in the household, age, number
of orphans living in the household, child assistance, social support, and SES. Although
many of the health variables were correlated with each other, different patterns were found
between predictor variables and the various measures of health (Table 5). Increasing age
was correlated with lower scores on the SF-36 measure of function and general health,
indicating greater disability and poorer health. Age was negatively correlated with physical
function (SF-36), general health (SF-36), diastolic blood pressure, and BMI (Table 5). The
number of children in the household correlated with better health, fewer findings on
physical exam, higher SF-36 general health scores, and higher hemoglobin levels (Table 5).
The number of orphans in the homestead was not associated with any health variables in the
entire sample. Higher SES was correlated with fewer abnormal findings upon physical

Table 4 Comparison of Health Variables Between Caregiver to Non-Caregiver by Sex

Measures of health Female Male
CG NCG P CG NCG P
Physical exam 8.11 (2.20) 8.62 (2.53) 0.191 7.95 (2.15) 7.86 (2.80) 0.830
Clinical history 11.76 (4.27) 11.70 (4.97) 0.898 10.65 (3.95) 10.22 (5.05) 0.568
Height (cm) 158.74 (7.07) 159.02 (6.28) 0.811 169.20 (9.02) 170.81 (6.20) 0.243
Waist circumference 79.48 (8.30) 78.44 (6.41) 0.388 78.67 (6.69) 82.72 (11.46) 0.010
(cm)

Hip circumference (cm) ~ 93.35 (9.80)  90.90 (6.49) 0.067 92.25 (5.47)  93.91 (10.16) 0.220
Arm circumference (cm)  25.78 (3.86)  24.92 (2.86) 0.124 2555 (2.36)  26.54 (3.87)  0.068
Calf circumference (cm)  30.39 (5.92)  30.19 (2.77) 0.50  31.35(2.48)  32.60 3.74)  0.020
Triceps skinfold (mm)  14.46 (6.86)  12.70 (5.36) 0.081  7.36 (2.70)  9.26 (4.84)  0.004

Subcapular skinfold 14.52 (7.88) 1227 (5.69) 0.045  9.92 (3.34)  12.61 (7.21)  0.004
(mm)

Suprailiac skinfold 1524 (8.97) 13.06 (6.70) 0.094 896 (3.63)  12.13 (8.11)  0.003
(mm)

Calf skinfold (mm) 13.42 (5.84)  12.84 (6.05) 0563  6.36(2.32)  9.08 (6.12) <0.001

BMI 20.61 (3.71)  19.51 (2.46) 0.032 19.97 (2.06) 2147 (4.65)  0.012

Systolic blood pressure  128.57 (25.41) 130.41 (26.12) 0.669 126.97(25.14) 127.38 (11.43) 0.919
Diastolic blood pressure ~ 74.10 (11.15)  74.94 (15.33) 0.698 74.75 (14.60) 74.52 (11.41)  0.920

Hemoglobin 1154 (173) 1112 (2.16) 0209 12.36 (1.89)  12.21 (2.08)  0.682
Glucose 103.57 (27.00) 101.81 (26.19) 0.691 100.84 (28.01) 101.65 (30.13) 0.874
Mental health (SF-36)  21.48 (3.61)  20.57 (3.33) 0.119 22.60 (3.16)  21.53 2.71)  0.034
Functional status 19.06 (4.01)  19.02 (4.68) 0953 20.88 (5.23)  21.04 (4.69)  0.851
(SF-36)
Vitality (SF-36) 9.00 (1.69) 826 (226) 0.034 920 (11.85)  8.99 (1.80)  0.510
General health (SF-36)  17.06 (2.76) 1645 (3.11) 0212 18.67 (3.47)  17.72 (2.89)  0.083
Role physical (SF-36) 452(091) 448 (1.07) 0811 493 (1.42)  4.80(1.04)  0.533
Role social (SF-36) 344 (090) 336 (0.77) 0576  3.52(0.98)  3.66 (1.15)  0.199
Pain score (SF-36) 348 (0.63)  3.32(0.84) 0208 371 (0.79)  3.91 (0.61)  0.098
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exam, fewer complaints in clinical history, better mental health and pain scores on the SF-
36, and higher hemoglobin and BMI (Table 5). Greater child assistance was correlated with
better mental health and lower reported pain. Social support was positively correlated with
high physical function and general health. Many predictor variables were correlated with one
another. The number of children in the household, the number orphans, and child assistance
were correlated with one another. SES was correlated with the number of children in the
household. Social support was positively associated with the number of orphans and children
in the household.

When the correlations were repeated among women (Table 6) and men (Table 7)
separately, the direction of the associations remained the same; however, some variables
were significant only among one sex or the other. With increasing age, women reported
poor function and general health, more pain, and lower BMI (Table 6). Women with more
orphans had few findings on physical exam. Child assistance was positively associated with
mental health and hemoglobin and negatively associated with pain among women; yet,
women with more social support also reported higher pain. Higher socioeconomic status
was associated with fewer complaints during the clinical history, lower pain, and higher
hemoglobin levels. With increasing age, men also had poorer function and general health
and BMI (Table 7). Diastolic blood pressure decreased among men with age. More children
in the household and more orphans was associated with better general health among men.
Men with more social support had higher function and general health. Higher
socioeconomic status among men was associated with fewer findings on physical exam,
better mental health, and higher BMI.

Discussion

Contrary to previous studies, these results suggest that there is no strong evidence that
caregivers have poorer health than non-caregivers; however, the patterns are different
among men and women. Several studies have previously documented that elder caregivers
generally report poor health (Agyarko et al. 2000, 2002; Nyambedha et al. 2003a, 2003b;
Williams and Tumwekwase 2001). While it is likely that the impact of caregiving on
African elders will vary across populations and contexts, varying methodology may also
account for the difference in findings. The majority of previous studies are qualitative in
nature. In these studies, elders report that the addition of orphans to the household creates
great financial burden, and they perceive their health and food intake as suffering as a result.
Given these findings, one would expect that at least the subjective measures of health in the
current study (SF-36 and clinical history) would differ across caregiving groups. Many
previous studies lack a comparison group; thus, it is impossible to know if non-caregiving
elders in those regions similarly report lack of resources and poor health. It is our experience
that most participants complain about their health in general terms, and these complaints often
fail to correspond with objective findings. In fact, in our sample, the only subjective measure
of health that was associated with the findings of the physical exam is the SF-36 pain scale.
Those that report more pain have more systems with pathology.

Similar to our own findings, Ainsworth and Dayton have noted in a series of reports that
elders who become caregivers of orphans do not appear to have permanent health
consequences (Ainsworth and Dayton 2000; Ainsworth and Filmer 2002; Ainsworth and
Semali 2000; Dayton and Ainsworth 2004). They have found that the greatest impact is
during the time at which elders are caregiving for sick children and that BMI is higher
among elder caregivers than non-caregivers (Dayton and Ainsworth 2004). BMI was lowest
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among those households that were poorest and that did not experience a death. While it
may be argued that BMI is a limited indicator of health status, the current study, using a wide
variety of subjective and objective measures of health, similarly found little impact of current
caregiving on health. Socioeconomic status, household composition, age, and gender were
more important determinants of health status among Luo elders. The impact of caregiving
may vary over time, as caregivers adjust to stress and strain on resources. Dayton and
Ainsworth (2004) demonstrated that the impact of an adult death changes overtime. BMI
was lower among elder households with a sick family member but rebounded after the
death and was highest in the households that experienced the death in their last wave of
data collection. Because the current study is a cross-sectional study, we cannot determine if
elders initially have a decline in health and then rebound, nor can we look at how different
variables might mediate or moderate the impact of caregiving over time.

Interestingly, women who were caregivers generally had better nutritional status than
women who were non-caregivers. On the other hand, male caregivers had poorer nutritional
status than non-caregivers. This is opposite of what one might expect given the fact that
women reportedly shoulder a greater burden of caregiving than men (Abboud et al. 1990).
It may be that women, who have few resources in this society, are able use orphans as an
adaptive resource to help bolster their food intake and/or decrease their energy expenditure.
Men on the other hand may only become caregivers as a last resort and may not have as
much social support to assist them in caregiving. Other data from the project support the
first possibility rather than the second. Women who are caregivers are more likely to be
widowed, have fewer adults in the homestead than non-caregivers yet they report greater
assistance from children. So, there are fewer adults to feed and more children to assist in
household chores. This might lead to an increase in energy intake and a decrease in energy
expenditure. Among men, there is no difference in marital status between caregivers and
non-caregivers, but caregivers have more living siblings than non-caregivers. There is no
difference in the reported assistance from children, social support or adults in the homestead
between caregiving and non-caregiving men. Male caregivers may only experience a
decline in food resources and not a benefit of reduced energy expenditure as orphans join
their homesteads. Despite these differences in nutritional status, other health variables were
improved in both men and women with children and orphans in the homestead and the
associated child assistance, although different variables were affected in men and women.

Historically, the extended family has been responsible for caring for African elders;
however, modernization, urban migration, changing family structures, and the HIV/AIDS
pandemic may lead to changes in the nature of these support systems (Cliggett 2005).
Although family support of elders might be the ideal in African cultures, the reality of such
support is likely to vary based on availability of family and specific context. Cliggett
(2005) notes, “Although support for the elderly might be the moral ideal, more realistically
it is a flexible cultural norm operating within a context of individual and group factors”
(p. 150).

It may be that in the context of declining social support due to social factors, the loss of
support due to HIV/AIDS deaths has little additional impact. If children are old enough to
assist in household and farming tasks, orphans may actually provide benefit to elder
caregivers rather than a drain. Supporting this idea, mental health and general health were
correlated with child assistance in this sample. In addition, social support was inversely
related to reported child assistance with tasks. Perhaps, the elders with lowest support rely
most heavily on orphans to fill the tasks that would otherwise be filled by working-age
adults who are absent for any reason. This would generally act to minimize the impact of an
adult death on elders’ health and well-being.
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Little is known about the overall health and well-being of elder Africans (Cohen and
Menken 2006). In a recent workshop on aging in Africa in Johannesburg, it was noted that
it is generally believed that due to demographic change, modernization, and the impact of
HIV/AIDS, the welfare of older adults in Africa is worsening, yet very little empirical data
exist to document this belief. Similar to this study, 30% of older women and 18% of older
men living in Nairobi reported being sick within the past 2 weeks (Ezeh et al. 2006). There
is some evidence that some African countries are beginning to experience an epidemio-
logical transition towards an increase in chronic degenerative diseases, but East Aftica is
early in the transition (Kahn et al. 2006). Compared to US elders, Luo elders in this study
were more likely to be undernourished, with the mean of most measures falling around the
fifth to tenth percentile of American elders. The average hemoglobin level in this sample
(11.8 g/dl) is categorized as mild anemia; 51% of the sample would be classified as anemic.
In the USA, approximately 11% of people more than 65 years are anemic (Woodman et al.
2005). Although the average blood pressure (128/74 mmHg) would be classified as pre-
hypertensive by the The Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7) in the USA, it is
lower than what is reported among similar aged adults in the USA and Europe (Cooper et al.
2005; Wolf-Maier et al. 2003; Wolf et al. 1997). The prevalence of hypertension in the
sample (blood pressure >140/90) was 8.9%, 24.4% had systolic and/or diastolic
hypertension. This is also well below US and European rates (Wolf-Maier et al. 2003).
Few data on blood pressure on population-based, non-clinical samples of older adults are
available for Africa, although average blood pressure rates reported here are similar to those
reported for younger samples in Tanzania (Unwin et al. 2006) and Ghana (Kerry et al.
2005). The prevalence of hypertension is lower in this sample compared to those reported in
the samples above. WHO reports a mean systolic blood pressure in Kenya of 119; however,
this is from a sample of 15 years old and above (WHO 2005). Because the elders in this
sample generally have poor health, there may be a floor effect which limits the ability to
find a difference between caregivers and non-caregivers, but the health of caregivers does
not appear to be worse than non-caregivers and may actually be better for some elders.

Other studies conducted on elderly populations have shown the importance of health and
variables including SES, ethnicity, and social support. The Bambui Health and Aging Study
(BHAS) is a cohort study aimed at investigating predictors of undesirable health events in the
elderly (Lima-Costa et al. 2000). The study took place in Bambui, a town in southeastern
Brazil, and included 1,742 elders more than 60 years of age. Interviews and various health
assessments, including blood tests, blood pressure, and anthropometric measurements, were
performed (Lima-Costa et al. 2000). Several papers of interest describing aspects of BHAS
include those investigating socioeconomic position, health, and self-rated health. Elders with
low family income were found to have risk factors that could contribute to poor health,
including low consumption of fruits and vegetables and less exercise (Lima-Costa et al. 2003).
These individuals also had a lower “General Health Questionnaire score” and a lower self-
rated health score (Lima-Costa et al. 2003). Furthermore, results from this study showed that a
relatively small difference in income allowed for the identification of elders in poorer health
(Lima-Costa et al. 2000). The study found that the self-reported health of Bambui elders was
dependent on multiple variables including SES, social support, general health, and access to
care (Lima-Costa et al. 2004). Social network was found to be a major factor in the self-rated
health of the poorest individuals in the BHAS (Lima-Costa et al. 2005). Socioeconomic
circumstance was also found to be important in the health outcomes of elders participating in
the Health Survey for England (Grundy and Sloggett 2003). The results from this study found
associations between poverty and an increase in poor health (Grundy and Sloggett 2003).
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The limitations of the study should be recognized. Because the sample size was
relatively small and this paper presents multiple comparisons, the significance of the
correlations should be interpreted with caution. The approach to the clinical history and
physical exam, while consistent with a clinical approach to patient diagnosis and
management, has not been tested for reliability and validity. The cross-sectional nature of
the study limits our evaluation of causation. Furthermore, this sample represents only two
districts within Nyanza province and consists of primarily Luo participants and cannot be
generalized to all Luo or all of Kenya. Many other districts in Nyanza province, where
other studies have been conducted, are believed to have higher rates of HIV. The caregivers
in this sample had fewer orphans under their care than have been reported in other studies.
They may also have been advantaged relative to other caregivers in Africa because primary
school in Kenya is now free unlike much of Africa. It is likely that the impact of caregiving
varies widely with ecological and cultural context.

Given these limitations, this study is unique in that it examines both subjective and
objective measures of health. The results support the conclusions previously presented by
Dayton and Ainsworth in suggesting that elder caregivers do not all have poorer health
(Ainsworth and Dayton 2000; Ainsworth and Filmer 2002; Ainsworth and Semali 2000;
Dayton and Ainsworth 2004). The data do demonstrate, however, that Luo elders overall do
experience ill health likely stemming from a lifetime of poor nutrition, high exposure to
preventable infections, and minimal access to healthcare. In addition, several socio-
demographic factors may be more important determinants of the health of elders overall.

While the AIDS crisis has dramatically reduced the number of working-age adults in
African populations, the number of elderly in African nations has been and is expected to
continue to grow. By 2050, the population of elders living in sub-Saharan Africa is
expected to increase to 130 million (8.1% of the population). While the number of elders is
increasing in Africa, very little is known about their health and well-being. Social services
and healthcare systems have been ill prepared to respond to the HIV/AIDS crisis and are in
no way capable of responding to the needs of a growing number of elders with chronic
diseases (Smith and Mensah 2003). This project and others suggest that more attention to
the health and well-being of African elders is needed.
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