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Abstract

Background: Health risks among informal caregivers have received inadequate attention in low and middle
income countries. We examined cross-sectional data from 28611 adults 18 years and older in Ghana, India,
Mexico, Russia and South Africa in the WHO Study on Global AGEing and Adult Health (SAGE) to examine
gender differences in informal caregiving and wellbeing.
Methods: Wellbeing was measured by self-rated health, difficulties with tasks, self-reported and diagnosed
depression and anxiety. Informal caregiving was specific to adults and constructed as categorical variable with
the respondent as: the main caregiver, non-caregiver but an adult in the household needs care, and no-one ill in
the household; multinomial gender-stratified regression models assessed adjusted relative risk ratios (ARRRs).
Results: Female caregivers were more likely to report moderate difficulties with life tasks [ARRR = 1.45 (95% CI:
1.01, 2.08)], feel mild-moderate anxiety [ARRR = 1.64 (95% CI: 1.22, 2.22)], and report feeling severely de-
pressed [ARRR = 1.86 (95% CI: 1.28, 2.69)] compared to female non-caregivers. Even when women were not
caregivers, having someone ill at home was associated with extreme difficulties with life tasks [ARRR = 2.32
(95% CI: 1.33, 4.04)]. Male caregivers, compared to no-one ill in the household, were more likely to report mild-
moderate anxiety [ARRR = 1.8 (95% CI: 1.2, 3.7)] and severe-extreme anxiety [ARRR = 2.22 (95% CI: 1.07, 4.6)].
Conclusions: Caregiving for older adults results in greater health burdens, particularly mental health, for both
women and men, though evidence shows that these burdens may be prominent and manifest in more diverse
ways for women relative to men.
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Introduction

While the transformational role of community
health workers to health systems has received global

recognition, the role played by informal (family) caregivers
toward the support and care of the elderly and/or to adult
family members with long-term health ailments goes largely
neglected and unacknowledged.1,2 In low- and middle-income
countries (LMICs) particularly, increasing populations of
older persons, inadequate health systems infrastructure, and
emergence of noncommunicable diseases have led to a ma-
jority role in the care for the ailing and the elderly (including
personal care, financial support, and nursing) being provided
by the family members.3 In countries like India, research

studies estimating the morbidity burdens from the strain of
caring for diseases like stroke 4 or Parkinson’s disease5 have
been increasing. In other contexts (e.g., Ghana, Russia), eco-
nomic burden of caregiving and the benefits of home-based
versus institutional care are emerging social policy issues.6

Caregiving among migrant households in many countries is
associated with a clash of cultures or values around balancing
different caregiving beliefs.7

In both high-income countries (HICs) and LMICs, data are
showing that the informal caregiver workforce predomi-
nantly comprises of women.8 Between 57% and 81% of in-
formal caregivers (for the elderly) are women as per some
estimates,8 and these usually include wives, daughters, or
daughters in law depending on the social context and family
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arrangements.9,10 Economic value of informal caregiving has
been estimated to a staggering $470 billion in the United
States in 2013, translating to *37 billion hours of care11; a
large proportion of this may be attributed to women’s labor
contributions as the majority care provider and is being
linked to debates around unpaid care work.

Our present knowledge on the issues, challenges, and in-
terventions for informal caregiving draws from the research
on aging, noncommunicable diseases, and mental health,12–17

where informal caregivers are ‘‘essential partners in the de-
livery of complex health care services.’’13 There is some
recognition that conflicts between personal goals and care
obligations for family members over long periods can lead
to caregiver stress. In this study, research needs to make a
distinction between stressors experienced in caring for the
elderly versus caring for those ailing for long periods (e.g.,
dementia or cancer). While care needs have increased in
LMICs, few formal institutions and services exist and re-
sponsibilities of unpaid care falling disproportionately on
women and are considered part of their domestic labor as per
traditional norms obstruct their labor force participation.18,19

Long periods of caregiving are not only associated with
financial costs (including lost opportunity costs), but with
health and wellbeing impacts in HICs.13,20–23 Effects of
caregiving on health can be conceptualized using Pearlin’s
stress process model.3 Pearlin conceptualizes stress (as a
threatening or burdensome exigency) leading to outcomes
and mediated by caregivers’ access to resources or oppor-
tunities. A diversity of emotions are experienced in care-
giving, such as exhaustion, guilt, anxiety, fear of loss, and
isolation, and caregivers can feel unsupported and unpre-
pared, experience loss capacity in being able to prioritize
and achieve personal goals and ambitions.3,14,24 Social in-
stitutions, status, and gender roles can influence stress ex-
posure and be associated with outcomes. Case reports and
intervention studies have shown gender patterning in care
responsibilities, experience of stress, and coping resources.8

Coping resources and stress experienced may also be deter-
mined by socioeconomic status at individual (e.g., educa-
tion, incomes) or contextual levels (e.g., residence in rural
versus urban setting) and in accessing social network oppor-
tunities (e.g., social connectedness). These questions, to date,
remain unexamined in present studies.

In this study, we examined gender differences in the asso-
ciation between informal caregiving and wellbeing (or lack of
wellbeing namely distress) through the lens of the stress pro-
cess model using the World Health Organization (WHO)-Study
on Global AGEing and Adult Health (SAGE) data from five
LMICs. Our main research question examines using gender-
stratified models for the associations between informal care-
giving and five measures of wellbeing, and the influence of
resources and social connectedness. The WHO-SAGE study
was conducted in LMICs to understand issues around aging and
health25,26 and findings from this investigation can add to the
growing body of work on gender and unpaid care.

Methods

Data and sample

We used data from Wave 1 of the WHO-SAGE (2007–
2010).25,26 SAGE is a nationally representative population
study on health and wellbeing in six LMICs, China, Ghana,

India, Mexico, Russia, and South Africa. WHO-SAGE sur-
vey is one of the few datasets globally that examines issues
related to health and social transitions among older popula-
tions and provides crossnational insights into health issues
associated with aging. Data from the WHO-SAGE surveys
provide a comparative picture across six LMICs. The study
was conducted by investigators at the WHO and within SAGE
countries. Information on caregiving was not available from
China. Hence, the final sample for the study comprised 28,611
participants (Ghana = 5,498, India = 12,118, Mexico = 2,575,
Russia = 4,339, and South Africa = 4,081).

Study procedures for data collection

SAGE was implemented in all participating countries using
multistage cluster sampling strategy, with some differences in
Mexico.25 Study participants were identified from belonging
to either of the two categories: (1) persons 50 years of age and
older identified from 50+ households; and (2) one person be-
tween 18 and 49 years of age identified from an ‘‘18–49’’
household’. SAGE used region and residence to stratify the
primary sampling units. In Mexico, the data collection ap-
proach was similar, but also included supplementary and re-
placement samples to account for losses to follow-up (details
published elsewhere26,27). Study data were collected through
face-to-face interviews using standardized instruments, inter-
viewer training and protocols, on health behaviors, chronic
conditions, wellbeing and quality of life, and a range of their
individual and household socioeconomic determinants. Re-
sponse rates have varied from 53% to 93% across countries
(Mexico: 53%; India: 69%; South Africa: 75%; Russia: 83%;
and Ghana: 98%).25,26 Response rates were lowest in Mexico
attributed to the short time available for fieldwork and inability
to conduct revisits.25 We accessed open access, publically
available data for use from the study website.26 The SAGE
study has received ethics approval for sharing from the WHO
and partner organizations in each country.

Measures

Dependent variables. We used five measures of psycho-
social wellbeing representing affect, recognition of own state
of health and difficulties, and diagnosed depression. Mea-
sures included feeling depressed, feeling anxiety, self-rated
health, self-rated experience of difficulties, and diagnosed
depression. These measures represented a multidimensional
spectrum of health, wellbeing and distress, combining af-
fect/mental health (depression and anxiety), diagnosed de-
pression (influenced by health systems), self-rated health
(perception of own health), and difficulties with life tasks
(physical challenges faced by the caregiver in providing care).
These measures represented distress or lack of wellbeing
which were outcomes in the stress process model.

In the study, respondents were asked questions about feeling
depressed and feeling anxiety. Feeling depressed was assessed
by the question, ‘‘Overall in the last 30 days, how much of a
problem did you have with feeling sad, low, or depressed?’’
while feeling anxiety was assessed by the question, ‘‘In the last
30 days, how much of a problem did you have with worry or
anxiety?’’ To ensure full comprehension of the question, data
collectors explained the terms ‘‘problem’’ (clarified to explain
severity), ‘‘sad, low, depressed,’’ and ‘‘worry or anxiety’’ for
greater clarity among respondents. Responses to both questions
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were rated on a five-point scale of none, mild, moderate, severe,
and extreme/cannot do. We categorized these responses as
‘‘none’’ (reference), ‘‘moderate,’’ and ‘‘severe/extreme.’’

Self-rated health was assessed by the question: ‘‘In gen-
eral, how would you rate your health today?’’ In the as-
sessment of this question, respondents were asked to consider
her/his physical, mental, and emotional health, and provide
the best estimate for their health. Responses were coded on a
five-point scale, categorized as ‘‘good’’ (reference), ‘‘mod-
erate,’’ and ‘‘bad or poor’’ for analysis.

Difficulties with life tasks was assessed by the question:
‘‘overall in the last 30 days, how much difficulty did you
have with work or household activities?’’ Respondents were
asked to consider ‘‘activities’’ as household, work, or school
activities, and ‘‘difficulty’’ as meaning having trouble with
how usually they were performed. While responding, par-
ticipants were asked to describe their condition, taking into
account both good and bad days in their capacity to carry
out an action, irrespective of whether they actually engaged

in it or not. Responses were rated on a five-point scale, cat-
egorized as ‘‘none’’ (reference), ‘‘mild,’’ ‘‘moderate,’’ and
‘‘severe or extreme’’ for analysis.

Diagnosed depression was assessed by the question, ‘‘have
you ever been diagnosed with depression?’’ Responses were
coded as No (reference) versus Yes. Diagnosed depression may
be influenced by health care access (particularly mental health
services), socioeconomic status, and social norms. To ascertain
validity and sensitivity, we conducted sensitivity analyses and
compared diagnosed depression with measures of affect.

Independent variable. In the SAGE study, the caregiving
module was implemented to understand how households
cope and support each other through prolonged illnesses or
death. Questions pertained to adult family members needing
care due to illness or other reasons. Informal care was de-
scribed as daily personal care such as help with eating,
dressing, bathing, moving around in the house, and assistance
with affairs outside the house like transportation to see

Table 1. Characteristics of Adults (Total Numbers and Proportion by Sex) from Five

Low- and Middle-Income Countries in the WHO-SAGE (2007–2010)

Male, n = 11,734 (41.01%) Female, n = 16,877 (58.99%) Total, n = 28,611

Country
India 4,677 (39.86) 7,441 (44.09) 12,118
Mexico 983 (8.38) 1,592 (9.43) 2,575
Russia 1,546 (13.18) 2,793 (16.55) 4,339
South Africa 1,742 (14.85) 2,339 (13.86) 4,081
Ghana 2,786 (23.74) 2,712 (16.07) 5,498

Age group (in years)
18–49 1,986 (16.93) 5,059 (29.98) 7,045
50+ 9,748 (83.07) 11,818 (70.02) 21,566

Highest level of education
No formal schooling 3,001 (25.58) 6,612 (39.18) 9,613
Primary completed 3,309 (28.20) 4,214 (24.97) 7,523
Secondary completed 4,317 (36.79) 4,951 (29.34) 9,268
College or above 1,107 9.43) 1,100 (6.52) 2,207

Residence
Rural 6,628 (56.49) 8,696 (51.53) 15,324
Urban 5,106 (43.51) 8,181 (48.47) 13,287

Marital status
Never married 603 (5.14) 1,306 (7.74) 1,909
Currently married 9,707 (82.73) 9,336 (55.32) 19,043
Separated/widowed 1,424 (12.14) 6,235 (36.94) 7,659

Income quintilea

Poorest (Q1) 2,033 (17.33) 3,233 (19.16) 5,266
Poorer (Q2) 2,232 (19.02) 3,330 (19.73) 5,562
Middle (Q3) 2,174 (18.53) 3,366 (19.94) 5,540
Richer (Q4) 2,491 (21.23) 3,438 (20.37) 5,929
Richest (Q5) 2,804 (23.90) 3,510 (20.80) 6,314

Ever worked
Yes worked 10,621 (94.59) 10,839 (68.23) 21,460
Never worked 607 (5.41) 5,047 (31.77) 5,654

Social connectednessb

High 3,095 (28.57) 3,089 (20.37) 6,184
Moderate 3,982 (36.75) 4,534 (29.89) 8,516
Low 3,757 (34.68) 7,545 (49.74) 11,302

China was excluded as data for caregiving were unavailable.
aIncome quintiles used as derived variable from the data, comprised 21 assets and amenities.
bDetails on composition of social connectedness are available in the Methods section.
WHO-SAGE, World Health Organization Study on Global AGEing, and Adult Health.
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doctors, going to buy medicine, or managing the ill person’s
financial situation, health care, emotional wellbeing, or other
personal affairs. Respondents were asked if any (one or more)
adult family members in the household had needed such care
or support in the past 12 months and what support they
needed. While the SAGE surveys have been primed to assess
issues related to the elderly, this part of the survey examined
caregiving issues for those who were seriously ill and re-
quired daily personal care (e.g., help with eating, dressing,
bathing) as well as assistance with affairs outside the house
(e.g., transport to see the doctor, managing financial affairs
of the ill person). In each household, information for up to
four members who needed support was ascertained and for
each person, respondent was asked: ‘‘Who is or was the main
person providing care for this adult? Is it you yourself,
someone else in this household, or someone outside the
household.’’ Using this information, we categorized respon-
dents into three groups, if respondent was the main caregiver

for any or all of the four persons requiring care, supportive
caregiver for any of these members, or was not involved in
caregiving because there was on one ill in the household. We
created a measure for informal caregiving categorized as ‘‘no
one in the household was ill and needed care’’ (reference),
‘‘someone was ill but respondent was not the primary care-
giver,’’ and ‘‘respondent was the caregiver.’’

Covariates. We conducted gender-stratified analyses. To
adjust for bias, we adjusted for a range of covariates, in-
cluding age, education, income quintiles, work status, social
connectedness, current marital status, and area of residence
(rural/urban). Covariates in the study included those that
were associated with the outcomes in the study (e.g., age,
residence, marital status) and others that potentially mediated
the effects of caregiving (e.g., social connectedness). Age
was adjusted for in the analyses and the age group 18–49

Table 2. Prevalence Differences in Informal Caregiving by Socioeconomic Characteristics

(and Test of Association) for Adults in the WHO-SAGE Study (2007–2010)

No long-term sick
adult at home

1 (+) long-term sick adult at home

Chi square
and p

Respondent:
not caregiver

Respondent:
caregiver

Male 10,771 (91.79) 380 (3.24) 583 (4.97) 73.7, <0.0001
Female 15,551 (92.14) 305 (1.81) 1,021 (6.05)
Age group (in years)

18–49 6,437 (91.37) 161 (2.29) 447 (6.34) 9.9, 0.007
50+ 19,885 (92.21) 524 (2.43) 1,157 (5.36)

Education
No formal schooling 8,857 (92.14) 239 (2.49) 517 (5.38) 27.8, <0.0001
Primary completed 6,992 (92.94) 179 (2.38) 352 (4.68)
Secondary completed 8,463 (91.31) 212 (2.29) 593 (6.40)
College or above 2,010 (91.07) 55 (2.49) 142 (6.43)

Residence
Rural 13,938 (90.96) 476 (3.11) 910 (5.94) 80.2, <0.0001
Urban 12,384 (93.20) 209 (1.57) 694 (5.22)

Marital status
Never married 1,770 (92.72) 55 (2.88) 84 (4.40) 90.4, <0.0001
Currently married 17,335 (91.03) 476 (2.5) 1,232 (6.47)
Separated/widowed 7,217 (94.23) 154 (2.01) 288 (3.76)

Income quintile
Poorest (Q1) 4,933 (93.68) 87 (1.65) 246 (4.67) 40.5, <0.0001
Poorer (Q2) 5,145 (92.50) 123 (2.21) 294 (5.29)
Middle (Q3) 5,093 (91.93) 135 (2.44) 312 (5.63)
Richer (Q4) 5,415 (91.33) 154 (2.60) 360 (6.07)
Richest (Q5) 5,736 (90.85) 186 (2.95) 392 (6.21)

Ever work
Yes worked 19,635 (91.50) 545 (2.54) 1,280 (5.96) 0.5, 0.7
Never worked 5,190 (91.79) 140 (2.48) 324 (5.73)

Social connectedness tertiles
High 5,750 (92.98) 128 (2.07) 306 (4.95) 27.3, <0.0001
Med 7,715 (90.59) 238 (2.79) 563 (6.61)
Low 10,367 (91.73) 291 (2.57) 644 (5.70)

Country
India 10,726 (88.51) 471 (3.89) 921 (7.60) 577.4, <0.0001
Mexico 2,493 (96.82) 22 (0.85) 60 (2.33)
Russia 3,888 (89.61) 109 (2.51) 342 (7.88)
South Africa 3,954 (96.89) 26 (0.64) 101 (2.47)
Ghana 5,261 (95.69) 57 (1.04) 180 (3.27)
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years was considered as reference compared with partici-
pants in the age group 50 years and above.

Current marital status was reported as never married,
currently married, cohabiting, separated or divorced, and
widowed. We categorized responses as never married
(reference), currently married/cohabiting, and separated/
divorced/widowed.

Respondent work status (ever) was assessed by the ques-
tion: ‘‘As you know, some people take jobs for which they
are paid in cash or kind. Other people sell things, have a
small business, or work on the family farm or family business.
Have you ever in your life done any of these things or any type
of work (not including housework)?’’ Responses were coded
as Yes (reference) and No.

Education was assessed by the total number of school
years, categorized as no formal education (reference), pri-
mary schooling completed, secondary schooling completed,
and college or more. In the SAGE study, income quintiles

were estimated using assets and durable goods (e.g., chairs,
tables, and car; household ownership of electricity, televi-
sion, phone, bucket, and washing machine), dwelling char-
acteristics (type of floors, walls, and cooking stove), and
services (e.g., improved water, sanitation, and cooking
fuel).28 Quintiles were created using the 21 assets and the
lowest quintile was considered the reference category.

We examined social connectedness to understand the
structure of social attachments (a mix of formal/informal,
strong/weak ties and degrees of attachments) as well as the
frame within which social support may be received. Re-
spondents were asked about their involvement in the com-
munity in the social cohesion module. Participants were
asked, how often in the last 12 months have you: ‘‘had friends
over to your home?,’’ ‘‘been in the home of someone who
lives in a different neighborhood than you do or had them
in your home?,’’ ‘‘socialized with coworkers outside of
work?,’’ ‘‘attended religious services (not including

Table 3. Prevalence Differences by Sex for Caregiving Status and Socioeconomic Determinants Along

with Chi-Square Test of Association in the WHO-SAGE Study (2007–2010)

No long-term sick
adult at home

1 (+) long-term sick adult at home

Respondent is not the
main caregiver

Respondent is the
main caregiver

Male Female Male Female Male Female

Country
India 4,092 (38.04) 6,665 (61.96) 256 (54.47) 214 (45.53) 329 (36.92) 562 (63.08)
Mexico 953 (38.23) 1,540 (61.77) 15 (68.18) 7 (31.82) 15 (25.0) 45 (75.0)
Russia 1,373 (35.29) 2,518 (64.71) 67 (61.47) 42 (38.53) 106 (31.27) 233 (68.72)
South Africa 1,696 (42.87) 2,260 (57.13) 12 (46.15) 14 (53.85) 34 (34.34) 65 (65.66)
Ghana 2,674 (50.71) 2,599 (49.29) 30 (53.57) 26 (46.43) 82 (48.52) 87 (51.48)

Area of residence
Rural 6,001 (42.95) 7,972 (57.05) 273 (57.59) 201 (42.41) 354 (40.36) 523 (59.64)
Urban 4,787 (38.61) 7,610 (61.39) 107 (51.20) 102 (48.80) 212 (31.13) 469 (68.87)

Age (in years)
18–35 676 (22.56) 2,321 (77.44) 24 22.64) 82 (77.36) 42 (22.58) 144 (77.42)
35–59 4,808 (42.53) 6,498 (57.47) 166 (67.21) 81 (32.79) 261 (34.62) 493 (65.38)
60+ 5,304 (43.95) 6,763 (56.05) 190 (57.58) 140 (42.42) 263 (42.56) 355 (57.44)

Education
No formal school 2,759 (31.10) 6,112 (68.90) 102 (42.86) 136 (57.14) 140 (27.78) 364 (72.22)
Completed primary 3,064 (43.73) 3,942 (56.27) 106 (59.22) 73 (40.78) 139 (41.12) 199 (58.88)
Completed secondary 3,953 (46.61) 4,528 (53.39) 135 (63.98) 76 (36.02) 229 (39.76) 347 (60.24)
College or above 1,012 (50.30) 1,000 (49.70) 37 (67.27) 18 (32.73) 58 (41.43) 82 (58.57)

Marital status
Never married 570 (32.15) 1,203 (67.85) 14 (25.45) 41 (74.55) 19 (23.46) 62 (76.54)
Currently married 8,899 (51.23) 8,481 (48.77) 314 (66.11) 161 (33.89) 494 (41.24) 704 (58.76)
Separated–widowed 1,319 (18.25) 5,908 (81.75) 52 (33.99) 101 (66.01) 53 (190.0) 226 (81.0)

Income quintile
Poorest (Q1) 1,882 (38.12) 3,055 (61.88) 53 (60.92) 34 (39.08) 98 (40.50) 144 (59.50)
Poorer (Q2) 2,063 (40.03) 3,090 (59.97) 65 (52.85) 58 (47.15) 104 (36.36) 182 (63.64)
Middle (Q3) 2,004 (39.25) 3,102 (60.75) 67 (50.0) 67 (650.0) 103 (34.33) 197 (65.67)
Richer (Q4) 2,270 (41.84) 3,155 (58.16) 87 (56.86) 66 (43.14) 134 (38.18) 217 (61.82)
Richest (Q5) 2,569 (44.69) 3,180 (55.31) 108 (58.06) 78 (41.94) 127 (33.51) 252 (66.49)

Ever worked
Yes worked 9,098 (49.30) 9,972 (50.70) 372 (68.51) 171 (31.49) 551 (44.19) 696 (55.81)
Never worked 589 (11.29) 4,627 (88.71) 8 (5.81) 132 (94.29) 15 (4.82) 296 (95.18)

Social network tertile
High 4,366 (48.74) 4,592 (51.26) 138 (65.71) 72 (34.29) 214 (44.21) 270 (55.79)
Med 3,366 (40.59) 4,927 (59.41) 151 (56.34) 117 (43.66) 241 (38.19) 390 (61.81)
Low 2,173 (32.80) 4,452 (67.20 85 (48.02) 92 (51.98) 100 (28.09) 256 (71.91)
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weddings and funerals)?’’ and ‘‘gotten out of the house/your
dwelling to attend social meetings, activities, programs, or
events or to visit friends or relatives?’’ Responses were
reported as ‘‘never,’’ ‘‘once or twice per year,’’ ‘‘once or
twice per month,’’ ‘‘once or twice per week,’’ and ‘‘daily.’’
We categorized these responses as ‘‘never,’’ ‘‘occasionally,’’
and ‘‘regularly.’’ We added these responses and created ter-
tiles of social connectedness, which were coded as high
(reference), moderate, and low.

Area of residence was categorized as rural (reference) and
urban. India was the reference category for country in the
analyses. The covariates of residence and country adjusted
for crosscultural differences and unmeasured confounders
that may influence caregiving as well as outcomes.

Analyses. We assessed sociodemographic characteris-
tics of the WHO-SAGE sample for males and females across
the five study countries and have reported prevalences of
covariates by gender. We examined gender differences in
the prevalence of measures of psychosocial wellbeing using
two-sample t-tests (with level of significance). Our main
study hypotheses included examining differences in the ef-
fects of caregiving on wellbeing among women and men, and
if these were mediated by resources (socioeconomic factors)
and social connectedness. For this, we examined gender and
socioeconomic differences in informal caregiving with chi-
square tests of association, as well as estimated gender dif-
ferences and associations within categories of informal
caregiving. We used multinomial regression models for the
association between informal caregiving and feeling de-
pressed, feeling anxiety, self-rated health, and self-rated
experience of difficulties and used logistic regression for
associations with diagnosed depression, adjusted for age, ed-
ucation, income, work status, current marital status, social
connectedness, residence, and country in gender-stratified
models. To examine robustness of self-reports, we compared
diagnosed depression against affect measures of anxiety and
depression. Regression analyses were weighted. All analyses
were conducted using Stata version 13.0.29

Results

Socioeconomic characteristics (as prevalences or column
percentages) of males and females in the WHO-SAGE are
reported in Tables 1 and 2, reporting associations of informal
caregiving and the outcomes as well as covariates. Across
countries, women were more likely to be informal caregivers
(6.05%) compared with 4.97% of men ( p < 0.0001) (Table 2).
Differences in informal caregiving by age (younger respon-
dents were more likely to be informal caregivers) ( p = 0.007)
and residence (rural residents were more likely to be care-
givers) ( p < 0.0001) were also noted. Participants who were
currently married (6.47%) and participants who reported
moderate social connectedness (6.61%) were more likely to
be informal caregivers ( p < 0.0001). Participants in India
(7.6%) and Russia (7.88%) reported significantly higher
rates of informal caregiving compared with Ghana (3.27%),
Mexico (2.33%), and South Africa (2.47%) ( p < 0.0001).
Within countries, differences by gender and socioeconomic
factors in caregiver characteristics were also noted with
women more likely to be the main caregiver across all sam-
pled countries with the exception of Ghana (Table 3).

In the study sample, women were more likely to feel se-
verely depressed (7.3% vs. 4.46% among men, p < 0.0001)
and feel severe anxiety (10.64% vs. 7.29% for men, p <
0.0001); smaller gender differences were noted for diagnosed
depression compared with self-reports (4.66% of women
compared with 3.23% of men, p < 0.0001) (Table 4). Gender
differences were also noted in self-rated health; 41.3% of
men reported good self-rated health compared with 32.2% of
women, while 15.16% of men reported poor self-rated health
compared with 18.04% of women ( p < 0.0001). Small but
statistically significant differences by gender were also noted
in self-reports of experienced difficulties ( p < 0.0001). Va-
lidity and sensitivity analyses compared diagnosed depres-
sion with measures of affect yielding expected findings
(Supplementary Table S1).

Multivariate models showing the associations of informal
caregiving with outcomes, adjusted for sociodemographic
and other covariates are presented in Tables 5–7. Compared
with participants who reported no one ill at home, female
caregivers reported higher severe–extreme depression (ad-
justed relative risk ratios [ARRR] = 1.86 confidence interval
[95% CI: 1.28–2.69]) while estimates for feeling depressed
among men were not statistically significant (Table 3). Re-
ports of anxiety were greater among male caregivers who
reported higher mild–moderate anxiety (ARRR = 1.8 [95%
CI: 1.2–2.69]) and higher likelihood of severe–extreme
anxiety (ARRR = 2.22 [95% CI: 1.07–4.58]), whereas fe-
male caregivers reported higher mild–moderate anxiety
(ARRR = 1.64 (95% CI: 1.22–2.22]) compared with fe-
male noncaregivers (Table 5). Informal caregiving was not
associated with poor self-rated health for men or women

Table 4. Prevalence of Measures of Wellbeing

for Adults by Sex and t-test of Association

in the WHO-SAGE (2007–2010)

Male Female p

Feeling depressed?
None 6,269 (56.08) 7,841 (49.54) <0.0001
Mild–mod 4,411 (39.46) 6,830 (43.15)
Severe–

extreme
498 (4.46) 1,156 (7.30)

Feeling anxiety?
None 5,577 (49.97) 6,702 (42.43) <0.0001
Mild–mod 4,770 (42.74) 7,412 (46.93)
Severe–

extreme
814 (7.29) 1,680 (10.64)

Self-rated health
Good 4,633 (41.3) 5,431 (32.21) <0.0001
Moderate 4,885 (43.54) 7,581 (47.75)
Bad 1,701 (15.16) 2,864 (18.04)

Self-rated awareness of difficultiesa

None 3,764 (33.60) 4,641 (29.29) <0.0001
Mild 2,652 (23.67) 3,822 (24.11)
Moderate 3,436 (30.67) 5,162 (32.57)
Severe–

extreme
1,350 (12.05) 2,225 (14.04)

Diagnosed depression
No 10,778 (96.77) 15,053 (95.34) <0.0001
Yes 360 (3.23) 735 (4.66)

aDifficulties were defined as requiring increased effort, discom-
fort or pain, slowness, or changes in the way you do activities.
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(Table 6). Female caregivers reported higher moderate dif-
ficulties with life tasks (ARRR = 1.45 [95% CI: 1.01–2.08])
compared with female noncaregivers, but the same was not
seen for male caregivers. However, having someone sick at
home was associated with higher reporting of extreme diffi-
culties in life tasks for women (ARRR = 2.32 [1.33–4.04])
(Table 6). Caregiving status was not statistically significant
with diagnosed depression among male caregivers in ad-
justed models (adjusted odds ratio [AOR] = 1.25 [0.6–2.5])
(Table 7).

Education was protective against feeling depressed or
feeling anxiety, particularly among college-educated women
(for mild–moderate depression, ARRR = 0.62 [95% CI: 0.4–
0.9], for severe–extreme depression: ARRR = 0.18 [95% CI:
0.07–0.4]; for mild–moderate anxiety: ARRR = 0.49 [95%
CI: 0.3–0.7]; for severe–extreme anxiety: ARRR = 0.13 [95%

CI: 0.06–0.2]) (Table 5). Education was also protective
against poor self-rated health and difficulties experienced by
both men and women (Table 6).

Never worked status was associated with higher depres-
sion and anxiety among men; however estimates were not
statistically significant. However, among women, never
having worked was protective against feeling mild–moderate
depressed (ARRR = 0.76 [0.6–0.9]) and feeling mild–
moderate anxiety (ARRR = 0.8 [0.66–0.9]) (Table 5). Lower
social connectedness was associated with feeling higher
severe–extreme depressed among men (ARRR = 2.44 [1.24–
4.79]) and among women (ARRR = 2.63 [1.49–4.63]) (Table 5).
Lower social connectedness was also associated with poorer
self-rated health among males (ARRR = 2.67 [1.66–4.29])
(Table 6) and higher diagnosed depression among females
(OR = 2.07 [1.07–4.02]) (Table 7).

Table 6. Results from Multinomial Regression Models Presenting and 95% Confidence Intervals

for Self-Rated Health and Experience of Difficulties by Sex in the WHO-SAGE Study (2007–2010)

Self-rated health Experience of difficulties

Male Female
Male Female

Bad/poor Bad/poor Moderate Extreme Moderate Extreme

Caregiving status: no illness 1.00 1.00 1.00 1.00 1.00 1.00
Respondent not main caregiver 1.57

(0.74–3.35)
1.44

(0.81–2.57)
1.70

(0.75–3.85)
1.56

(0.64–3.79)
1.38

(0.75–2.53)
2.32*

(1.33–4.04)
Respondent main caregiver 1.37

(0.69–2.74)
1.09

(0.77–1.55)
0.97

(0.60–1.57)
0.64

(0.35–1.17)
1.45*

(1.01–2.08)
1.27

(0.77–2.07)

Education
No formal schooling 1.00 1.00 1.00 1.00 1.00 1.00
Primary completed 1.26

(0.80–1.98)
1.32*

(1.06–1.65)
1.07

(0.75–1.52)
1.13

(0.71–1.81)
0.84

(0.64–1.09)
0.91

(0.66–1.25)
Secondary completed 0.81

(0.52–1.27)
0.83

(0.56–1.21)
0.71

(0.48–1.05)
0.68

(0.41–1.13)
0.42*

(0.31–0.57)
0.47*

(0.30–0.73)
College or above 0.36*

(0.17–0.76)
0.20*

(0.12–0.35)
0.45*

(0.25–0.8)
0.37*

(0.18–0.77)
0.19*

(0.11–0.35)
0.13*

(0.05–0.31)

Ever worked
Yes 1.00 1.00 1.00 1.00 1.00 1.00
No 1.56

(0.76–3.21)
1.39*

(1.10–1.76)
1.09

(0.53–2.23)
1.52

(0.72–3.2)
0.66*

(0.52–0.85)
1.03

(0.76–1.39)

Age (in years)
18–49 1.00 1.00 1.00 1.00 1.00 1.00
50+ 4.88*

(3.41–7.0)
2.06*

(1.61–2.65)
4.33*

(3.23–5.79)
8.69*

(5.97–12.6)
4.46*

(3.36–5.93)
7.19*

(4.98–10.3)

Residence
Rural 1.00 1.00 1.00 1.00 1.00 1.00
Urban 0.98

(0.62–1.56)
0.88

(0.68–1.15)
0.69*

(0.48–0.99)
0.91

(0.58–1.41)
0.97

(0.70–1.32)
0.70

(0.46–1.05)

Marital status
Never married 1.00 1.00 1.00 1.00 1.00 1.00
Currently married 2.06

(0.99–4.28)
1.44

(0.77–2.67)
1.08

(0.64–1.81)
1.38

(0.62–3.09)
1.85*

(1.16–2.95)
3.17*

(1.48–6.78)
Separated–widowed 4.30*

(1.79–10.2)
2.1*

(1.12–3.95)
1.47

(0.70–3.08)
2.8*

(1.06–7.39)
2.35*

(1.42–3.9)
7.03*

(3.19–15.4)

Social connectedness: high 1.00 1.00 1.00 1.00 1.00 1.00
Med 1.16

(0.73–1.85)
0.56*

(0.38–0.82)
1.06

(0.72–1.57)
0.55*

(0.32–0.94)
0.83

(0.60–1.16)
0.55*

(0.36–0.84)
Low 2.67*

(1.66–4.29)
0.87

(0.59–1.27)
1.34

(0.87–2.08)
1.47

(0.86–2.49)
0.85

(0.62–1.17)
0.76

(0.52–1.12)

Estimates were weighted. RRRs adjusted for income and country.
* and values in bold indicates p < 0.05.
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Discussion

Our study showed that across LMICs, long-term informal
caregiving was associated with poorer health and wellbeing,
and women were not only more likely than men to be in-
formal caregivers but that caregiving effects were more pro-
nounced for female relative to male caregivers. Female
caregivers were 1.86 times more likely to report severe de-
pression and 1.45 times more likely to experience moderate
difficulties in life tasks compared with female noncaregivers.
These effects were not seen for men. Greater anxiety was
reported by both male and female caregivers. Findings on the
caregiver burden on depression and self-rated difficulties
are consistent with previous evidence that shows high psy-
chosocial and emotional costs of long-term caring on the
wellbeing of caregivers.14,30 However, in addition, results
contrasting depression with anxiety show some evidence that
the nature, pathways, and outcomes of stress may vary across
men and women. Findings from this study are in line with
previous accounts that show higher health burdens of care-

giving for women; we additionally show that caregiver dis-
tress may be experienced differently by men and women.
Differences in the stress process for women and men may be
attributed to gender socialization,30–33 social patterns of re-
inforcement, and purposeful coping behaviors when faced
with situations,12,14,19,30 gender differences in perception and
reporting of care activities,12,19 undertaken (e.g., cooking,
bathing, and dressing, although differences are small19,24,34),
and valued. In LMICs, evidence on the gendered nature of
these stress pathways is lacking and further research is nee-
ded through time use and mixed methods studies.

Informal caregivers, presently unrecognized, are syner-
gistic to formal health systems35–37 and services and allow-
ances need to be created for them as extensions to the health
system.38,39 Present economic estimates of the contributions
of informal caregivers, particularly women comes from HICs
and needs systematic study in LMICs. Caregivers face a
range of challenges, including the absence of institutional
support and limited financial protection and care responsi-
bilities fall disproportionately on women18,20,34,40 and losses
in livelihood and dropping out of the workforce.8 Female
caregivers often experience social pressures such as the ob-
ligation to value the needs of a family member over one’s
own.19,32 Gender differences in social support are also
documented41–43 showing males as better socially connected
and able to leverage support and help easier than females,
thus able to better cope with pressures of care.30

In this study, we found that low social connectedness
influenced affect and self-rated health among males, and
diagnosed depression among females. Social connectedness,
a measure of social resources, may be differently valued by
men and women, or offer different opportunities and ad-
vantages to them. Higher education was also found to be
protective against negative affect measures, poor self-rated
health, and experience of difficulties for both men and
women, highlighting its potential role in buffering stress. In-
depth accounts of social support received through the net-
works can be useful in more insightful understanding of how
stress is mediated for men and women.

This study uses data from the WHO-SAGE, one of the
few crossnational studies to assess informal caregiving and
wellbeing. SAGE uses established standards and protocols,
and collects nationally representative data, thereby providing
inferences with high validity and reliability. Study data were
designed and implemented by the WHO-SAGE team and
authors had access to public use data. Findings need to be
considered in light of the following considerations. First,
study authors did not have detailed information on the care
recipient and illness status, and therefore inferences were
limited by availability of data. This also limited the con-
structs from the theoretical framework that could be tested.
We recommend that future studies provide more detail on
the care recipient to understand the dynamics and strains of
care. Second, we did not have data to investigate within-
country culturally specific stress process trajectories in the
sample. Cultural context can play a role in the meaning and
reporting of mental health outcomes,44 in setting caregiving
expectations as well as in determining fulfillment associated
with fulfilling role obligations.7,31 Data provided an oppor-
tunity to understand the issue crossnationally and we rec-
ommend future studies on aging and caregiving, to study the
cultural and social elements of this issue within national

Table 7. Results from Logistic Regression Models

(Odds Ratio and 95% Confidence Intervals)

for Diagnosed Repression by Sex

in the WHO-SAGE (2007–2010)

Male Female

Caregiving status: no
illness

1.00 1.00

Respondent not
main caregiver

0.46 (0.13–1.53) 0.08 (0.01–0.34)

Respondent main
caregiver

1.25 (0.6–2.57) 0.70 (0.32–1.53)

Education
No formal

schooling
1.00 1.00

Primary
completed

0.73 (0.34–1.57) 1.29 (0.82–2.04)

Secondary
completed

0.69 (0.29–1.61) 1.80 (0.94–3.45)

College or above 0.70 (0.21–2.31) 1.63 (0.98–2.72)

Ever worked
Yes 1.00 1.00
No 1.28 (0.62–2.65) 0.86 (0.54–1.37)

Age (in years)
18–49 1.00 1.00
50+ 0.90 (0.61–1.32) 1.44 (0.73–2.85)

Residence
Rural 1.00 1.00
Urban 0.82 (0.41–1.62) 1/62 (0.98–2.72)

Marital status
Never married 1.00 1.00
Currently married 2.14 (0.81–5.65) 4.74* (1.40–15.9)
Separated–

widowed
2.03 (0.56–7.35) 6.88* (1.80–26.19)

Social
connectedness:
high

1.00 1.00

Med 1.22 (0.66–2.25) 1.71 (0.89–3.29)
Low 1.42 (0.73–2.76) 2.07* (1.07–4.02)

Estimates were weighted. Adjusted odds ratios adjusted for
income and country. Reference in No.

* and values in bold indicates p < 0.05.
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contexts. Investigating these country-specific trajectories can
provide deeper insight into social processes that can influence
caregiver burden.45–47 For instance, the Longitudinal Study
on Aging in India (LASI) is an effort to study aging in India
in the coming years; similar efforts are needed across other
countries. Third, data are based on self-reports which may be
prone to recall bias. This bias may be somewhat reduced by
shorter recall periods like 30 days that were used in this
study but improving measurement of caregiving and distress
outcomes is a concern and needs greater push. Fourth, in the
study, we used social connectedness to understand social
resources available to respondents.3 We recognize though
that connectedness may not always lead to social support.
Finally, WHO-SAGE data are cross-sectional and our ana-
lyses infer associations but do not imply causality. Collection
of longitudinal data by LMICs will facilitate a richer under-
standing of the stress process and lead to development of
distress reduction interventions.

Conclusion

Long-term informal caregiving is associated with worse
health outcomes, particularly greater mental health burdens
in this sample of older adults from Ghana, India, Mexico,
South Africa, and Russia. These burdens disproportionately
affect women more than men, even as our findings reveal that
distress is experienced by men on some outcomes more than
others. Female caregivers are more likely to report greater
depression from informal caregiving, and both male and fe-
male caregivers report higher anxiety compared with non-
caregivers. More research is needed to understand cultural
factors and gender norms that determine ways in which re-
sponsibilities and expectations of providing informal care are
experienced, internalized, and expressed. Interventions to
support caregivers, particularly women who provide unpaid
care work, are urgently needed in LMICs that are likely to
face a growing burden of care with rising burdens of non-
communicable diseases and growing older populations.
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