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Abstract

Background: Previous research has demonstrated health benefits of marriage and the potential for worse
outcomes during widowhood in some populations. However, few studies have assessed the relevance of
widowhood and widowhood duration to a variety of health-related outcomes and chronic diseases among
older adults in India, and even fewer have examined these relationships stratified by gender.

Methods: Using a cross-sectional representative sample of 9,615 adults aged 60 years or older from

7 states in diverse regions of India, we examine the relationship between widowhood and self-rated
health, psychological distress, cognitive ability, and four chronic diseases before and after adjusting

for demographic characteristics, socioeconomic status, living with children, and rural-urban location for
men and women, separately. We then assess these associations when widowhood accounts for duration.

Results: Being widowed as opposed to married was associated with worse health outcomes for women after
adjusting for other explanatory factors. Widowhood in general was not associated with any outcomes for
men except for cognitive ability, though men who were widowed within 0-4 years were at greater risk for
diabetes compared to married men. Moreover, recently widowed women and women who were widowed
long-term were more likely to experience psychological distress, worse self-rated health, and hypertension,
even after adjusting for other explanatory variables, whereas women widowed 5-9 years were not, compared
to married women.

Conclusions: Gender, the duration of widowhood, and type of outcome are each relevant pieces of
information when assessing the potential for widowhood to negatively impact health. Future research should
explore how the mechanisms linking widowhood to health vary over the course of widowhood. Incorporating
information about marital relationships into the design of intervention programs may help better target
potential beneficiaries among older adults in India.
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Background

Empirical research spanning several decades has demon-
strated that married people experience a range of phys-
ical and mental health benefits and greater functionality,
self-rated health, and longevity as compared to non-
married individuals [1-6]. Previous research exploring
mechanisms linking marital status and health outcomes
has posited several ways that marriage and health are
causally associated [1, 7, 8]. First, marriage may offer
economic, social, and psychological benefits, which may
promote good health. These mechanisms may include
access to sufficient economic resources, social control of
behaviors by one’s spouse, or a sense of social support
within the marital relationship. Second, transitioning to
widowhood may induce significant strain upon a sudden
change in resources, a change which leads to negative
effects [9]. Alternatively, assortative mating based on
health may occur [10, 11]. Also, research has found that
healthier people tend to get married and stay married
while unhealthy people tend to become widowed or
divorced [12—16]. Regardless of mechanism, longitudinal
studies have provided evidence of links between earlier
marital status states and marital transitions to later well-
being, health-related outcomes, chronic disease and
mortality, [2, 7, 17-24] though the direction and
strength of associations vary across studies and out-
comes. Moreover, associations between marital status
and health-related outcomes have remained even after
adjusting for various sets of demographic and socioeco-
nomic characteristics.

Widowhood is inherently a gendered and cultured
experience as the salience of different mechanisms link-
ing widowhood to health may depend on gender and on
local norms [9]. Much of the formative research on
marital status and health associations has been con-
ducted in high-income countries where a substantial
number of studies examining gender differences in the
widowhood-health relationship have found evidence of
worse outcomes for men, [5, 25-29] findings which are
posited to be due to the loss of social and psychological
support from the wife. However, results are mixed across
the literature [30—33]. Moreover, research has provided
evidence of variation in the relationships between marital
status and health outcomes across cultures [9, 34—44]. In-
deed, widowhood may differently affect men and
women across contexts due to differences in gender
norms and marriage traditions. For example, in some
contexts widowhood may lead to increased financial
strain for women while it may lead to increased house-
hold strain for men [45]. That relationship may differ
in other contexts where roles and responsibilities differ
by gender. Moreover, in patriarchal cultures, remarriage
may not be a realistic option for women (particularly
older women), thus forcing older women to remain
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widowed and without resources indefinitely [46]. In
contrast, men may easily seek remarriage [44, 47]. If a
woman is widowed from a young age without much
ability to remarry due to cultural barriers (particularly
if she already has children), then she may be economic-
ally disadvantaged for life. Alternatively, older men in
some cultures where wives traditionally take care of
men may be less able to cope with a loss of a spouse
for longer periods whereas the existence of strong fam-
ily ties (particularly other female familial relationships)
may prevent negative effects in the short-term. In
places where paternalistic norms are pervasive in every-
day life (particularly in patterns of behavior related to
economic opportunities, social activities, marriage tra-
ditions, and reputations), becoming widowed may se-
verely restrict an individual’s ability to access financial,
affective, informational, or physical resources, which in
turn might affect health outcomes.

In India, a country with strict gender norms and trad-
itional kinship systems, [48—50] widowhood is consid-
ered to be a dreaded phase of life among some groups,
particularly for women [51]. Traditionally, the woman’s
main role in India was to care for her husband. Upon
losing her husband, the main purpose to life was lost. As
she belonged to her husband’s family, in-laws frequent
viewed widowed women as a burden. In the past, a trad-
itional Hindu custom (which is the dominant religion in
India) called for widows to commit suicide upon the
death of their husband, [52] and although the practice is
illegal now, it is still occurs (though obviously with lower
frequency). More recently, the ‘city of widows’ in India
has been highlighted, which is a holy site that is home to
thousands of widowed women who live in dire circum-
stances and beg for money [53, 54]. In general, widow-
hood for women in India is a very tenuous period of life,
highlighted by significant poverty, lack of social support,
a lack of ability to remarry, and a greater risk of mor-
tality [46, 55-57]. Widowhood for elderly women in
India may be a highly stigmatizing and potentially
public experience as, according to traditional customs,
they may shave their heads, wear only plain or white
clothing, eat only two or fewer meals per day, and
not be permitted to attend social gatherings or to re-
marry [58-60]. Thus, given historical precedent and
India’s patriarchal society embodying strict norms, at-
titudes, and practices that typically affect the social
status of the elderly, and women in particular, [61]
widowed older women in India may face significant
discrimination (experienced or perceived) as well as a
lack of economic resources [51, 62—64]. These issues
may in turn affect health outcomes. In this context,
widowhood may present substantial disadvantages for
women if the transition signifies a loss of resources,
particularly in the long-term, though there may be
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differences by socioeconomic status and other demo-
graphic factors, as well as by region [65-67]. In con-
trast, widowhood may not be associated with health
outcomes for men if other women in the family im-
mediately take over the daily household chores and
any care the widowed men may need.

Most studies examining health-related outcomes as a
function of marital status among older adults in India
have found worse health to be associated with widowed
status as compared to married status [68—73]. These stud-
ies, however, adjusted for varying sets of covariates and
many of the studies only focused on self-rated health as
the outcome. Moreover, few studies have focused on the
potential health effects of widowhood for men in India.
Yet, as the aging population of India increases in a context
where access to and affordability of social services is
limited for older individuals, [74, 75] it is important to
identify individuals who are more at risk for worse health
outcomes among the general older adult population. Be-
ing widowed represents a relatively easy marker.

Thus, assessing whether there is evidence of a direct
relationship between widowhood and multiple subjective
and objective health-related outcomes and chronic dis-
eases among older adults in India after adjusting for a
large set of demographic and socioeconomic factors
(such as caste, education, wealth, religion, living with
children, rural/urban location, etc.) is warranted. More-
over, examining these associations separately for men
and women is critical due to unequal gender norms in
India and also because a higher proportion of men in
India remarry while an increasing fraction of women re-
main widows [70]. Finally, no studies of which we are
aware have examined how duration of widowhood is
associated with outcomes among older adults in India.
Yet, men and women recently widowed may experience
worse outcomes than people widowed for much longer.
For example, men who are more recently widowed may
experience stressful transitions and immediate loss of a
known daily support. In the long run, however, they
are likely well-cared for by other female relatives. Al-
ternatively, women who have been widowed for a long
time may be the worst off due to long-term reduced
access to resources and, perhaps, poor treatment by
their husband’s family. Previous studies from other
countries have revealed a relationship between dur-
ation widowhood and self-reported health, psycho-
logical wellbeing, or other health outcomes, [20, 26,
37, 76-78] though findings have differed across popu-
lations and outcomes.

The current study attempts to address these gaps in the
literature by providing empirically descriptive answers to
two questions: First, to what extent is widowhood
associated with a variety of health-related outcomes
and chronic diseases among older men and women,
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separately, in India, after adjusting for several demo-
graphic and socioeconomic indicators? Second, is there
evidence that widowhood duration matters in these rela-
tionships? We hypothesized that being widowed (without
regards to duration) would be associated with worse
health outcomes for both men and women, even after
adjusting for several indicators of socioeconomic status,
living arrangement, and place, though we thought that
the strength of the relationship would be greater among
women. Moreover, we hypothesized that being widowed
for longer would be associated with an even greater risk
of poor health outcomes for women given a potential
longer period of resource restriction.

Methods

Sample

We utilized a dataset called “Building Knowledge Base
on Population Ageing in India”, [79] based on older
adults aged 60 years or older from seven states in India
(Himachal Pradesh, Kerala, Maharashtra, Odisha, Pun-
jab, Tamil Nadu and West Bengal). These states were
purposely chosen during the design of this study as they
represented all regions of India and had a higher preva-
lence of elderly individuals as compared to the national
average. In each state, participants were drawn from 40
rural and 40 urban Primary Sampling Units (PSUs),
which were systematically sampled according to a prob-
ability proportional to population size. 16 households
including at least one 60 +year old individual were
sampled per PSU, creating a sample frame of 1,280
households. More detailed information on how house-
holds were selected can be found in the BKPAI report
[80]. All household residents 60+ years old were eli-
gible for the study.

From May to September 2011, 8,329 household inter-
views were conducted in 560 PSUs (representing a 95 %
household response rate) and 4,672 men and 5,180
women were individually interviewed (leading to a
93 % individual response rate). We only included
adults who were either currently married or who were
widowed (n=9,615) as the sample sizes for women who
were divorced, separated, cohabiting or never married
were 1 % or less each. The final analytical samples for each
outcome included respondents with no missing values
across explanatory variables or the outcome. Figure 1 pro-
vides a flowchart of the final analytical sample sizes and
the number of participants excluded. We chose to exclude
individuals with missing data rather than impute values
for missing responses as there were relatively little missing
data. As the data used for this work were completely
de-identified and publically available for secondary
analysis, the first author’s institutional review board
approved this study and deemed it to be exempt from
full institutional review.
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Male : 4,672
Female : 5,180

Deletion of all participants who were not currently married or widowed

Male : 4,562
Female : 5,053

or who had a missing marital status

Male : 4,326
Female : 4,845

Deletion of all participants who had a missing response on any of
the other explanatory variables

Deletion of all participants who were missing a response per each

outcome variable
{ i y ¥ I ¥ v
SRH Distress Cognitive Arthritis Diabetes Asthma Hypertension
Male: 4,298 Male: 4,300 Male: 4,267 Male: 4,300 Male: 4,300 Male: 4,300 Male: 4,300
Female: 4,821 Female: 4,836 | | Female: 4,801 || Female: 4,836 Female: 4,836 Female: 4,836 Female: 4,836

Fig. 1 Flowchart of final analytical sample size for men and women included in this study

Outcomes
To capture self-rated health, respondents were asked to
rate their current health status on a 5-point scale where
1 =excellent, 2 =very good, 3 =good, 4 = fair, and 5=
poor. The order was reversed for ease of interpretation
with a value of 1 for poor health and a value of 5 for
excellent health. A binary variable representing ‘poor
health’ was also created where the responses fair and
poor =1 and excellent, very good, and good = 0. Psycho-
logical distress was measured using the General Health
Questionnaire composed of 12 items [81, 82]. This tool
has been widely used in mental health research and pre-
vious studies have demonstrated its validity and useful-
ness in several contexts, including India [83-85]. The
items ask whether the respondent has recently experi-
enced a particular stressful symptom or behavior. Each
item was rated on a 4-point scale (0 = “less than usual”,
1="no more than usual”, 2 = “rather more than usual”,
or 3 =“much more than usual”). Items were rescored
using 0-0-1-1 responses as other studies have previously
done. The items were then summed together with a total
possible score ranging from 0 to 12, which was treated
as continuous variable. A higher score indicated a
greater degree of psychological distress. Probable ‘com-
mon mental disorder’ was derived from the psycho-
logical distress score by creating a dichotomous variable
using a cutoff of 5 or less vs. 6 or higher with the latter
indicating a probable common mental disorder’ [86].
Immediate recall of words was used to measure cogni-
tive ability [87]. A list of 10 commonly used words was
read out to the respondents, who were then asked to
recall the words within two minutes. The number of
words recalled (0 to 10) was recorded. Therefore, a
higher score represented better cognitive ability.

Four chronic morbidity outcomes were measured by
asking, separately, whether the respondents had ever

been told by a doctor or a nurse that he or she had high
blood pressure (hypertension), diabetes, arthritis, or
asthma (yes/no responses). A binary variable indicating
whether a respondent had been told that he or she had
one or more of those four diseases was created.

Explanatory variables

For this study, marital status was indicated as either
being currently married (reference group) or widowed.
We also created a second marital status variable where
the widowed category was split into three groups ac-
cording to duration of widowhood: 0—4 years, 5-9 years,
or 10+ years. The split between 4 and 5 years was based
on previous rsearch showing differences between the
more recently widowed and the longer-term widows,
[37] and the split between 9 and 10 years was chosen
because about half of people were widowed beyond that
point. Age was divided into five-year intervals as 60—64
years (reference), 65—69 years, 70—74 years, 75-79 years,
and 80+ years. Respondents indicated a caste (Scheduled
Caste (reference), Scheduled Tribe, Other Backward
Caste, and other caste), and whether they stayed with
children in the same household (reference) or not.
Completed education was categorized as none (refer-
ence), 1-5 years, 6-10 years, and 11 or more years.
Work status was a binary variable categorized as having
worked during the past one year versus not having
worked. Household wealth quintiles were calculated
using information on 30 assets and housing characteris-
tics [50, 80]. Location of the household in a rural or
urban location and the state was also recorded.

Statistical analysis

Gender-stratified, multivariable, multilevel linear and
logistic regression analyses were used to estimate the
association between an outcome and widowhood (as
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compared to being married) while accounting for the
clustering of observations at the PSU and district levels.
Model 1 used the binary marital status variable and
adjusted for age, caste, living with children, urban/rural
location, and state. Model 2 adjusted for socioeconomic-
based variables including education, work status, and
household wealth in addition to the variables included in
Model 1. Finally, Model 3 was equivalent to Model 2
except it utilized the marital status variable that was
further categorized according to widowhood duration
of less than 5 years, from 5 to 9 years, and 10 or
more years.

Results

Table 1 provides descriptive statistics about the sample
and also the average scores of self-reported health,
psychological distress, and cognitive ability across sub-
categories of socio-demographic characteristics. For con-
text, almost two-thirds of the sample population were
within the ages of 60 to 69 years while about 10 % were
80 years or older. In addition, 4 % of men had been
widowed for 0—4 years, 4 % for 5-9 years, and 6 % for
10 years or more. Among women, 14 % had been
widowed for 0—4 years, 13 % for 5-9 years, and 34 % for
10 years or more. Table 2 provides the prevalence
among the sample population of being diagnosed with
each of four chronic diseases (hypertension, diabetes,
arthritis, and asthma), being diagnosed with at least 1
chronic disease, being in poor health, and having a prob-
able common mental disorder. Among men, 30 % who
were currently married vs. 36 % who were widowed for
10 years or more had at least one chronic disease, 49 to
57 % of men in those same groups reported being in
poor health, and 24 to 35 % had a probable mental dis-
order. Among women, the prevalence of being diag-
nosed with at least 1 chronic disease, being in poor
health, and having a probable common mental disorder,
separately, was higher among married women than the
associated prevalence among women who had been
widowed for 5 to 9 years.

Table 3 displays the estimated relationships between
widowhood and linear health-related outcomes (scores
of self-rated health, psychological distress, and cognitive
ability, separately), as well as between widowhood and
binary health-related outcomes (being in poor health
and having a probable mental disorder, separately) and
binary indicators of chronic disease (diagnosed with
hypertension, diabetes, arthritis, asthma, and 1 or more
chronic diseases, separately) for men and women separ-
ately. The relationships between widowhood and all out-
comes except for diabetes, arthritis, asthma, and having
1 or more chronic diseases were statistically significant
in Model 1 for women with widowhood being associated
with worse outcomes. The same pattern was found for
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men, but only for cognitive ability and having a probable
common mental disorder. Adjusting for socioeconomic
factors in Model 2 attenuated the relationships between
widowhood and outcomes though most of the estimates
remained statistically significant and in the predicted
direction. There was no evidence of widowhood acting
as a protective factor for either gender.

When the widowhood category of marital status was
re-categorized by taking into account widowhood dur-
ation, estimates from Model 3 indicated that only some
categories of widowhood were significantly different in
terms of outcomes as compared to married individuals
(Table 4). Among men, diabetes, cognitive ability, and
having a probable common mental disorder, were associ-
ated with widowhood, but only for widowers of certain
duration. For example, men who were widowed within
0—4 years were more likely to have been diagnosed with
diabetes (AOR =1.64, 95 % CI=1.06 to 2.54); men who
were widowed for 5-9 years were more likely to recall
fewer words (b=-0.24, 95 % CI=-0.47 to -0.01) and,
men who had been widowed for 10+ years were more
likely to have a probable common mental disorder
(AOR =1.38,95 % CI=1.01 to 1.88).

Among women, there was evidence of a role for dur-
ation for most outcomes (except for diabetes, and again
arthritis and asthma). For example, women widowed for
4 years or less or for more than 10 years were more likely
to report worse self-rated health (b =0.14, 95 % CI=0.06
to 0.22, and b =0.09, 95 % CI =0.02 to 0.15, respectively),
and worse psychological distress (b =0.51, 95 % CI=0.21
to 0.80, and b =0.37, 95 % CI =0.12 to 0.62, respectively),
as well as recall fewer words (b=-0.13, 95 % CI=-0.26
to —0.01, and b = -0.15, 95 % CI = -0.25 to —0.04, respect-
ively) than married women, separately. In addition, hyper-
tension was more likely among women who were
recently widowed or who were widowed for a long
time (AOR=1.52, 95 % CI=1.22 to 1.90, and AOR =
1.39, 95 % CI - 1.16 to 1.67, respectively). Overall,
results indicated that mostly recently widowed women
and long-term widowed women were at risk for worse
health outcomes compared to married women
whereas women who were widowed for 5-9 vyears
were no different than women who were married.

Additional file 1: Tables S1-S4 provide the estimates for
the relationships between the other explanatory variables
and outcomes. Age was a strong predictor for all outcomes
for both genders except for diabetes. Men and women
with higher education and higher wealth status were more
likely to have better health-related outcomes and lower
odds of experiencing chronic disease. Wealth status
showed no association with arthritis, asthma, or having
one or more chronic diseases. Living with children was
not associated with any of the outcomes for either men or
women (Additional file 1: Tables S1-S4).
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Table 1 Descriptive characteristics of a representative sample of older adults (60 + years) across seven states in India in 2011 (N=9,171)

Total N and % in sub-category Self-Rated Health Psychological Distress Cognitive Ability
Male Female Male Female Male Female Male Female
N % N % Mean SD Mean SD Mean SD Mean SD Mean SD. Mean SD.
Marital Status
Currently Married 3698 85.5 1888 39 34 1.0 35 10 34 39 31 36 46 1.7 43 16
Widowed 0 to 4 years 189 44 690 14.2 3.7 09 37 1.0 37 38 43 39 41 19 38 16
Widowed 5 to 9 years 162 3.7 631 13 34 10 35 09 39 42 35 39 39 16 42 16
Widowed 10+ years 277 6.4 1636 338 3.6 10 38 1.0 30 36 45 39 39 1.7 35 1.6
Age Group
60-64 1519 35.1 1716 354 32 10 34 10 26 34 30 35 49 16 44 16
65-69 1219 282 1324 273 34 10 36 1.0 30 36 36 38 46 16 40 16
70-74 771 17.8 819 169 34 1.1 37 1.0 35 37 44 40 43 16 37 1.5
75-79 395 9.1 462 96 36 10 38 10 35 38 45 38 40 18 34 16
80+ years 422 9.8 524 10.8 38 1.1 39 1.0 44 41 51 41 35 1.8 30 1.7
Living with Children
No 1255 29 1328 274 34 10 36 10 32 38 38 39 46 17 40 1.7
Yes 3071 71 3517 726 34 10 36 1.0 3.1 36 37 38 44 1.7 39 16
Caste
Scheduled Caste 850 196 968 20 36 10 37 10 36 39 43 40 42 17 36 15
Schedule Tribe 222 5.1 250 52 33 09 35 09 41 38 48 40 41 14 37 15
Other Backward Caste 1515 35 1702 351 35 1.0 36 1.0 35 39 40 39 45 16 40 1.7
None of them 1739 402 1925 39.7 33 1.1 35 11 24 33 32 36 46 18 40 1.7

Work status (in the last 1 year)

No 2759 63.8 4334 89.5 35 1.0 36 1.0 33 38 37 38 44 18 39 1.7

Yes 1567 36.2 511 105 33 10 34 10 28 34 40 37 46 16 40 15
Education

None 1353 31.3 2940 60.7 3.6 1.0 37 1.0 43 40 44 39 39 15 36 15

<5 years 945 218 966 199 35 10 36 1.1 36 37 34 36 41 16 40 16

6 to 10 years 1406 325 723 14.9 33 1.0 34 10 22 32 21 30 49 16 48 16

211 years 622 14.4 216 45 3.0 1.1 33 1.1 18 28 19 30 55 18 54 19
Household Wealth Quintile

Bottom 779 18 1000 206 3.7 09 38 09 50 37 54 38 39 14 36 15

Second 839 194 1007 208 35 1.0 36 1.0 40 39 44 39 41 16 37 15

Third 820 19 987 204 35 10 36 10 32 37 35 38 43 17 39 16

Fourth 934 216 904 18.7 33 10 35 10 23 34 30 3.7 48 1.7 42 1.7

Top 954 221 947 196 32 1.1 35 1.1 15 26 25 32 51 18 44 1.8
Place

Urban 2035 47 2322 479 33 1.0 35 10 26 35 34 3.7 47 1.8 41 1.7

Rural 2291 53 2523 52.1 35 1.0 37 1.0 36 38 41 39 43 16 38 15
State

Himachal Pradesh 727 16.8 709 14.6 3.1 1.1 33 1.1 18 33 28 39 52 18 42 1.7

Punjab 621 14.4 696 144 3.6 09 38 09 15 28 19 30 44 16 42 16

West Bengal 477 11 550 114 39 08 42 08 45 29 47 31 36 14 31 12



Perkins et al. BMC Public Health (2016) 16:1032

Page 7 of 12

Table 1 Descriptive characteristics of a representative sample of older adults (60 + years) across seven states in India in 2011 (N=9,171)

(Continued)
Orissa 703 163 713 14.7 33 09 34 09 43 36 51 3.7 41 15 37 15
Maharashtra 624 14.4 704 14.5 3.1 1.1 32 1.0 35 36 39 38 46 1.5 41 15
Kerala 539 12.5 736 15.2 37 1.2 39 1.1 19 29 32 36 40 19 37 19
Tamil Nadu 635 14.7 737 152 34 07 35 08 45 45 48 43 49 16 44 15
Discussion women who survived to be widowed 5 to 9 years may,

This analysis of marital status and health-related out-
comes and chronic diseases among older adults across
India suggests that, for women, widowhood (as opposed
to being married) may be a risk factor for poor self-rated
health, psychological distress and reduced cognitive abil-
ity, as well as having a probable common mental dis-
order and being diagnosed with hypertension, separately.
There is no evidence of these associations among men
except for with cognitive ability and having a probable
common mental disorder. Results did not substantively
change for men or women even after adjusting for
several demographic and socioeconomic factors. More-
over, examining these associations through a widowhood
duration lens provides evidence that the relationship
between widowhood and health outcomes may be more
nuanced than a simple binary effect (widowed vs. not
widowed). For women, being widowed for a short
amount of time or for the long-term seemed to be worse
for many health outcomes as compared to married
women. In contrast, the relevance of widowhood dur-
ation varied across health outcomes for men though the
health of married men was, for the most part, no differ-
ent than the health of widowed men regardless of
widowhood duration.

More recently widowed older women in India may
struggle to cope with new substantial losses in access to
financial resources and a new (often diminished) social
role within their in-laws or son’s household, which may
negatively affect their health. Not only may women lose
regular economic support when transitioning to widow-
hood, they may also be deprived of any inheritance
rights and lose overall purpose within the household. In
contrast, the health of women widowed for an inter-
mediate amount of time (e.g. 5 to 9 years) may not differ
from the health of married women because these
widowed women have been able to cope (at least tem-
porarily) with the passing of their spouse, have settled
into a new household context, and are not yet facing the
psychological prospect of having to live for many years
without a new spouse nor having to yet address the
long-term issues of not having access to resources that a
spouse would provide. Perhaps they have found a way to
survive by building new social ties or have taken on new
responsibilities within their husband’s or son’s family. In
addition, survival selection could be playing a role;

on average, be healthier than the same cohort of women
when they had only been widowed 4 years or less as the
unhealthiest women in that cohort may have died by the
time this cohort of women became widowed for 5 to
9 years. Finally, the health of women who have been
widowed for 10 or more years may have once again
simply deteriorated in contrast to married women per-
haps because they have both psychologically and physic-
ally remained without resources and spousal support for
a decade, a situation which would likely continue until
they pass away (as they are not likely to remarry). Cri-
tically, regardless of duration, older widowed Indian
women may face an interwoven set of losses and chal-
lenges that affect their health outcomes [88].

Among men, the situation appears much more varied.
For the most part in India, men’s access to resources
does not change when they become widowed. Instead of
marital status or duration of widowhood, marital quality
might be a better predictor of health outcomes for men.
Interestingly, however, more recently widowed men may
be susceptible to diabetes-related risk factors, such as a
change in diet as wives in India are typically responsible
for household chores, including cooking. The death of a
wife might lead to a worse diet and onset of diabetes at
the beginning before another woman takes over regular
preparation of food for the newly widowed man. In con-
trast, men who would have remained widowed for a long
time might have already died or remarried (due to find-
ing it too difficult) whereas the men who remain single
long after being widowed are perhaps the most resilient.
Importantly, the pathways through which health out-
comes are affected at different points during widowhood
for both men and women warrant further exploration.

Our findings about self-rated health are similar to pre-
vious studies in China and India [37, 70, 73]. In addition,
our findings suggesting reduced cognitive ability among
widowed men are similar to a study conducted in three
countries in Europe [17]. However, the present results
indicating a negative relationship between widowhood
and a number of health outcomes for women and a lack
of a relationship between widowhood and most health
outcomes for widowed men are inconsistent with many
studies from high-income countries, which have typically
found a marriage benefit for men and none for women
or for both men and women [1, 2, 4, 9]. The results may
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Table 2 Prevalence of chronic disease, poor health, and probable mental disorder among older adults across seven states in India in
2011 (unit=%)

Hypertension  Diabetes Asthma Arthritis At least 1 Poor Health Probable Mental
chronic disease Disorder

Male Female Male Female Male Female Male Female Male Female Male Female Male  Female

Marital Status

Currently Married 18 24 12 1 8 6 23 34 30 37 49 52 24 24
Widowed 0 to 4 years 20 29 16 12 11 7 24 30 31 36 62 65 28 38
Widowed 5 to 9 years 13 18 12 8 6 7 26 28 28 31 51 45 34 30
Widowed 10+ years 18 28 9 1 10 7 31 35 36 40 57 64 35 39
Age Group
60-64 15 21 12 10 5 5 17 28 23 32 41 47 20 24
65-69 18 26 1 1 8 7 23 35 29 38 49 55 23 31
70-74 20 28 12 11 9 8 28 38 35 43 54 62 27 37
75-79 24 31 15 13 10 8 28 31 36 37 61 69 28 37
80+ years 22 27 1 8 15 9 38 39 45 44 64 74 38 46
Living with Children
No 18 21 13 9 8 7 24 34 30 38 48 56 27 33
Yes 18 27 12 11 8 7 24 33 30 37 51 57 24 31
Caste
Scheduled Caste 14 22 7 8 8 5 26 35 31 38 58 61 30 37
Schedule Tribe 10 13 5 4 7 8 25 30 28 31 43 47 31 38
Other Backward Caste 17 24 12 12 8 7 23 27 29 31 50 57 30 35
None of them 22 30 15 12 9 7 24 38 30 43 47 56 18 26
Work status (in the last 1 year)
No 21 27 14 12 9 7 24 34 31 38 53 58 27 32
Yes 13 14 8 4 6 6 23 28 28 30 44 49 22 34
Education
None 14 22 6 7 9 6 33 37 36 40 59 61 37 39
<5 years 17 32 10 16 10 8 23 27 30 34 56 56 30 26
6 to 10 years 19 30 14 16 8 7 19 25 26 30 43 42 16 14
211 years 29 32 22 19 5 6 16 35 25 41 35 48 12 14
Household Wealth Quintile
Bottom 9 13 3 4 8 5 27 31 29 34 60 64 44 49
Second 13 18 8 6 9 6 26 34 29 37 53 57 35 40
Third 17 28 9 12 9 7 26 31 31 35 49 56 24 29
Fourth 18 30 13 14 8 8 21 33 29 39 45 52 17 23
Top 31 38 24 20 7 8 21 36 32 42 44 55 9 17
Place
Urban 20 28 15 13 7 7 21 31 28 36 46 53 20 29
Rural 17 23 9 8 9 7 27 35 32 39 54 60 30 35
State
Himachal Pradesh 15 22 9 8 9 6 24 43 29 46 38 46 13 22
Punjab 25 38 13 14 7 6 38 52 44 56 60 68 10 13

West Bengal 19 28 9 7 3 2 15 25 25 31 71 80 37 43



Perkins et al. BMC Public Health (2016) 16:1032

Page 9 of 12

Table 2 Prevalence of chronic disease, poor health, and probable mental disorder among older adults across seven states in India in

2011 (unit=%) (Continued)

Orissa 15 17 9 5 5 4
Maharashtra 13 16 9 6 13 11
Kerala 35 45 32 28 16 13
Tamil Nadu 9 12 6 6 3 3

22 29 24 30 45 47 36 46
31 36 33 37 38 41 26 31
13 17 33 30 62 71 11 23
20 27 23 30 45 50 42 46

be dissimilar in some cases if different mechanisms are
operating to link widowhood and health outcomes across
contexts. When comparing India and high-income coun-
tries like the United States, the United Kingdom, and the
Netherlands, there are significant differences in gender
norms, economic mobility, marriage traditions, inherit-
ance traditions, and the extent to which government
takes care of certain groups within its citizenry (e.g.
the widowed, the aged, the poor, etc.). Our result in-
dicating no relationship between psychological distress
and marital status for men was the opposite of the
results from a study of older adults from Korea [35].
The findings may between these two countries due to
potential differences in gender norms, treatment of
wives, and response to the loss of social support.

An important limitation of this study was our inability
to examine objective markers of health and disease.
Therefore, there are likely undiagnosed cases of mental

distress and chronic disease in our sample. Moreover,
we were unable to adjust for pre-widowhood disease
status, which is likely very important for assessing de-
terminants of health outcomes after widowhood [27]. In
addition, this study does not capture the effect of
widowhood and widowhood duration on overall health
as indicated by mortality. Critical to acknowledge in the
interpretation of these results is that the widowed may
be more likely to die than non-widowed. It could be that
the men in this study are overall a much healthier popu-
lation than they would be if the widowed men who had
already died were still alive. Although the same could be
said of the women, men are more likely to die earlier.
Thus, this issue might more strongly bias the findings
about men than the findings about women. Finally, given
the cross-sectional nature of the data, we cannot infer
causality from our associational estimates. Future studies
may clarify the relevance of marital status to health

Table 3 Linear and logistic regression estimates of the association between widowhood and health among older adults in India

Men Women
Model 1 Model 2 Model 1 Model 2
Linear Outcome b (95 % Cl) b (95 % ClI) b (95 9% CI) b (95 % Cl)
Self-Rated Health Widowed 0.06 (-0.03,0.14)  0.003 (-0.08,0.08)  0.11***  (0.06,0.17) 0.08**  (0.02, 0.14)
(higher = worse) (vs. married)
Psychological Distress Widowed 022 (-0.06,050) 001 (-0.26,029)  048**  (0.26, 0.69) 0.33**  (0.12,0.55)
(higher = worse) (vs. married)
Cognitive Ability Widowed —-030*** (=043, -0.16) —-0.18** (=031, -005) —022** (-031,-0.13) —0.11* (-0.20, —0.02)
(higher = better) (vs. married)
Binary Outcome AOR (95 % Cl) AOR (95 % Cl) AOR (95 % Cl) AOR (95 % Cl)
Being in Poor Health Widowed 1.14 (0.94, 1.39) 1.02 (0.84, 1.25) 1.17% (1.01, 1.35) 1.08 (0.93, 1.25)
(vs. married)
Having a Probable Widowed 133% (1.07, 1.66) 117 (0.93, 1.46) 1.38% (1.18, 161) 1.25% (1.07, 1.48)
Mental Disorder (vs. married)
Diagnosed with Hypertension ~ Widowed 0.86 (067, 1.10) 0.86 067, 1.11) 1.21% (1.04, 142) 1.29*% (1.10, 1.52)
(vs. married)
Diagnosed with Diabetes Widowed 1.15 (0.87, 1.54) 121 (0.90, 1.63) 1.03 (0.83, 1.28) 1.14 (091, 142)
(vs. married)
Diagnosed with Asthma Widowed 1.02 (0.74, 1.40) 0.96 (0.70, 1.32) 1.18 (0.90,1.54) 1.20 (092, 1.57)
(vs. married)
Diagnosed with Arthritis Widowed 093 (0.75, 1.16) 0.89 0.72,1.11) 1.07 (0.92,1.23) 1.07 (0.92, 1.24)
(vs. married)
Diagnosed with at Widowed 0.88 (0.72, 1.08) 0.85 (0.70, 1.05) 1.1 (097, 1.28) 1.12 (097, 1.29)
least 1 chronic disease (vs. married)

* p<.05; ** p<.01; ***p <.001. Notes: Model 1 was adjusted for age, caste, living with children, urban/rural, and state. Model 2 was adjusted for all explanatory
variables in Model 1 + education, work status, and household wealth quintile. For all models, estimates also accounted for survey design as a three-level (individual,

primary sampling unit and district) random intercepts model was used



Perkins et al. BMC Public Health (2016) 16:1032

Page 10 of 12

Table 4 Linear and logistic regression estimates of the association between widowhood accounting for duration and health among

older adults in India

Model 3
Widowhood Status (vs. married as the reference)  Men Women
Linear Outcome b 95 % CI) b 95 % CI)
Self-Rated Health Widowed 0 to 4 years 0.1 (-=0.04, 0.23) 0.14** (0.06, 0.22)
Widowed 5 to 9 years -0.12 (-0.26, 0.03) -0.01 (=0.09, 0.08)
Widowed 10+ years 0.01 (-=0.11,0.12) 0.09* (0.02, 0.15)
Psychological Distress Widowed 0 to 4 years -0.22 (-0.67,0.24) 051 (0.21, 0.80)
Widowed 5 to 9 years -0.09 (-0.58, 0.40) 0.06 (-0.26, 0.37)
Widowed 10+ years 023 (=0.16, 0.61) 037** 0.12, 0.62)
Cognitive Ability Widowed 0 to 4 years -0.13 (=0.34, 0.09) -0.13* (=0.26, —0.01)
Widowed 5 to 9 years -024*  (-047,-001) 001 (-0.14, 0.13)
Widowed 10+ years -0.18 (=037, 0.001) —0.15**  (=0.25, —0.04)
Binary Outcome AOR (95 % CI) AOR (95 % CI)
Poor Health Widowed 0 to 4 years 132 (0.94, 1.87) 1.40%* (1.1 72)
Widowed 5 to 9 years 0.82 (057,1.17) 0.77% (0.62, 0.95)
Widowed 10+ years 0.99 (0.75,1.31) 1.11 (0.93,1.31)
Probable Mental Disorder Widowed 0 to 4 years 0.92 (062, 1.36) 1.43%* (1.14, 1.78)
Widowed 5 to 9 years 1.13 (0.76, 1.67) 1.09 (0.86, 1.38)
Widowed 10+ years 1.38% (1.01, 1.88) 1.25% (1.04, 1.50)
Hypertension Widowed 0 to 4 years 093 (062, 1.38) 1.52%%* (1.22, 1.90)
Widowed 5 to 9 years 0.7 (043, 1.14) 0.86 067, 1.11)
Widowed 10+ years 0.92 (065, 1.29) 1.39%%* (1.16, 1.67)
Diabetes Widowed 0 to 4 years 1.64%* (1.06, 2.54) 115 (0.85, 1.56)
Widowed 5 to 9 years 136 (0.81, 2.30) 093 (066, 1.32)
Widowed 10+ years 0.86 (0.54, 1.36) 1.23 (095, 1.58)
Arthritis Widowed 0 to 4 years 0.73 (0.50, 1.07) 1.01 (0.82, 1.25)
Widowed 5 to 9 years 0.97 (0.66, 1.44) 0.95 0.76, 1.19)
Widowed 10+ years 0.96 (0.71,1.29) 1.15 (097, 1.36)
Asthma Widowed 0 to 4 years 1.23 (0.75, 2.02) 1.32 (091, 1.90)
Widowed 5 to 9 years 0.70 (0.36, 1.37) 37 (0.94, 2.00)
Widowed 10+ years 0.93 (0.60, 1.45) 1.07 (0.79, 1.46)
Diagnosed with at least 1 chronic disease ~ Widowed 0 to 4 years 08 (0.56, 1.13) 112 (0.92, 1.37)
Widowed 5 to 9 years 0.78 (0.54, 1.15) 0.95 (0.77,1.18)
Widowed 10+ years 0.93 (0.70, 1.23) 1.20% (1.02, 1.41)

* p<.05; ** p<.01; ***p <.001. Notes: Model 3 adjusted for all explanatory variables in Model 2, but used a four-category marital status variable accounting for
widowhood duration. Model 3 also accounted for survey design as a three-level (individual, primary sampling unit and district) random intercepts model was used

outcomes among older widowed men and women in
India by collecting longitudinal data and biomarkers as
well as information on the quality of marital relation-
ships and information about gender norms and sex roles
within the household.

Conclusions

This is the first study to our knowledge that reports on the
association between widowhood and several mental and
physical-related health outcomes, as well as self-rated

health, among a large sample of older adults across India,
while adjusting for many demographic and socioeconomic
characteristics. Our study suggests important gender differ-
ences in how widowhood is associated with self-rated
health, psychological distress, hypertension, and diabetes
among older adults in India with recent and long-term
widowhood predicting worse health for women, but not for
men. Incorporating information about marital relationships
into the design of intervention programs may help better
target potential beneficiaries among older adults in India.



Perkins et al. BMC Public Health (2016) 16:1032

Additional file

Additional file 1: Multilevel linear and logistic regression that estimates
the relationships between explanatory variables and outcomes.
(XLSX 56 kb)

Abbreviations
AOR: Adjusted odds-ratio; Cl: Confidence interval; PSU: Primary sampling unit

Funding
The authors have no support or funding to report.

Availability of data and materials

Data for this study were sourced from the “Building Knowledge Base on
Ageing in India (BKBAI)" survey. These data will be made available upon
request to Population Research Center at Institute for Social and Economic
Change in India (demography@isec.ac.in).

Authors’ contributions

JMP, SVS conceived the study. JMP wrote the first draft and led the writing.
HL led the data analysis, and contributed to the literature review,
interpretation and writing. KSJ, JO, AK, JH, JL and SVS contributed to
interpretation and critical revisions. SVS provided overall supervision. All
authors read approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable. No details, images or videos related to individual participants
were obtained. In addition, data are available in the public domain.

Ethics approval and consent to participate

This study was determined to be ‘Not Human Subjects Research’ by the IRB
council of the Harvard Human Research Protection Program (IRB15-2220).
This study only conducts secondary data analysis with de-identified data.
The data are available in the public domain.

Author details

"Harvard Center for Population and Development Studies, Harvard TH. Chan
School of Public Health, Boston, MA, USA. Massachusetts Center for Global
Health, Massachusetts General Hospital, Boston, MA, USA. >JW LEE Center for
Global Medicine, Seoul National University College of Medicine, 71
Ihwajang-gil, Jongno-gu, Seoul 110-810, Korea. *Jawaharlal Nehru University,

New Delhi, India. *Department of Social and Behavioral Sciences, Harvard TH.

Chan School of Public Health, Boston, MA, USA. ®Public Health Joint Doctoral
Program, San Diego State University & University of California, San Diego, CA,
USA. “Department of Family Medicine, Seoul National University College of
Medicine, Seoul, Republic of Korea.

Received: 22 December 2015 Accepted: 19 September 2016
Published online: 30 September 2016

References

1. Carr D, Springer KW. Advances in families and health research in the 21st
century. J Marriage Fam. 2010;72(3):743-61.

2. Hughes ME, Waite LJ. Marital biography and health at mid-life. J Health Soc
Behav. 2009;50(3):344-58.

3. Manzoli L, Villari P, Pirone G M, Boccia A. Marital status and mortality
in the elderly: a systematic review and meta-analysis. Soc Sci Med.
2007,64(1):77-94.

4. Goldman N, Korenman S, Weinstein R. Marital status and health among the
elderly. Soc Sci Med. 1995;40(12):1717-30.

5. Stroebe M. Gender differences in adjustment to bereavement: an empirical
and theoretical review. Rev Gen Psychol. 2001;5(1):62-83.

6. Koball HL, Moiduddin E, Henderson J, Goesling B, Besculides M. What Do
We know about the link between marriage and health? J Fam Issues. 2010;
31(8):1019-40.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

33.

Page 11 of 12

Williams K. The transition to widowhood and the social regulation of health:
consequences for health and health risk behavior. J Gerontol B Psychol Sci
Soc Sci. 2004;59(6):5343-9.

Umberson D. Gender, marital status and the social control of health
behavior. Soc Sci Med. 1992;34(8):907-17.

Carr D, Bodnar-Deren S. Gender, aging and widowhood. In: Uhlenberg P,
editor. International handbook of population aging. Dordrecht: Springer
Netherlands; 2009. p. 705-28.

Meyler D, Stimpson JP, Peek MK. Health concordance within couples: a
systematic review. Soc Sci Med. 2007,64(11):2297-310.

Speakman JR, Djafarian K, Stewart J, Jackson DM. Assortative mating for
obesity. Am J Clin Nutr. 2007;86(2):316-23.

Murray J. Marital protection and marital selection: evidence from a
historical-prospective sample of American men. Demogr. 2000,37(4):511-21.
Fu H, Goldman N. Incorporating health into models of marriage choice:
demographic and sociological perspectives. J Marriage Fam. 1996;58(3):740-58.
Williams BR, Sawyer P, Roseman JM, Allman RM. Marital status and health:
exploring pre-widowhood. J Palliat Med. 2008;11(6):848-56.

Vable AM, Subramanian SV, Rist PM, Glymour MM. Does the “widowhood
effect” precede spousal bereavement? results from a nationally representative
sample of older adults. Am J Geriatr Psychiatry. 2015;23(3):283-92.

Joung IMA, Van De Mheen HD, Stronks K, Van Poppel FWA, Mackenbach JP.
A longitudinal study of health selection in marital transitions. Soc Sci Med.
1998;46(3):425-35.

Van Gelder BM, Tijhuis M, Kalmijn S, Giampaoli S, Nissinen A, Kromhout D.
Marital status and living situation during a 5-year period are associated with
a subsequent 10-year cognitive decline in older men: the fine study.

J Gerontol B Psychol Sci Soc Sci. 2006,61(4):213-9.

Lorenz FO, Wickrama KAS, Conger RD, Elder GH. The short-term and
decade-long effects of divorce on women’s midlife health. J Health Soc
Behav. 2006;47(2):111-25.

Gallo LC, Troxel WM, Matthews KA, Kuller LH. Marital status and quality in
middle-aged women: associations with levels and trajectories of
cardiovascular risk factors. Health Psychol. 2003;22(5):453.

Bennett KM. Psychological wellbeing in later life: the longitudinal effects of
marriage, widowhood and marital status change. Int J Geriatr Psychiatry.
2005;20(3):280-4.

Maselko J, Bates LM, Avendario M, Glymour MM. The intersection of sex, marital
status, and cardiovascular risk factors in shaping stroke incidence: results from the
health and retirement study. J Am Geriatr Soc. 2009,57(12):2293-9.

Lapierre TA. Marital status and depressive symptoms over time: age and
gender variations. Fam Relat. 2009;58(4):404-16.

Kim HK, Mckenry PC. The relationship between marriage and psychological
well-being: a longitudinal analysis. J Fam Issues. 2002,23(8):885-911.

Moon JR, Glymour MM, Vable AM, Liu SY, Subramanian SV. Short- And
Long-Term Associations Between Widowhood And Mortality In The United
States: Longitudinal Analyses. J Public Health. 2014;36(3):382-389.

Williams K, Umberson D. Marital status, marital transitions, and health: a
gendered life course perspective. J Health Soc Behav. 2004;45(1):81-98.
Van Grootheest DS, Beekman ATF, Broese Van Groenou MI, Deeg DJH.

Sex differences in depression after widowhood. Do men suffer more?

Soc Psychiatry Psychiatr Epidemiol. 1999;34(7):391-8.

Lee GR, Demaris A. Widowhood, gender, and depression: a longitudinal
analysis. Res Aging. 2007,29(1):56-72.

Lee G, Demaris A, Bavin S, Sullivan R. Gender differences in the
consequences of widowhood: the case of depression. Bowling Green:
Bowling Green State University; 2000.

Lee GR, Demaris A, Bavin S, Sullivan R. Gender differences in the depressive
effect of widowhood in later life. J Gerontol B Psychol Sci Soc Sci. 20071;
56(1):S56-61.

Liu H, Umberson DJ. The times they are a Changin” marital status and
health differentials from 1972 to 2003. J Health Soc Behav. 2008:49(3):
239-53.

Sasson I, Umberson DJ. Widowhood and depression: new light on gender
differences, selection, and psychological adjustment. J Gerontol B Psychol
Sci Soc Sci. 2014,69b(1):135-45.

Schaan B. Widowhood and depression among older Europeans - the role
of gender, caregiving, marital quality, and regional context. J Gerontol B
Psychol Sci Soc Sci. 2013,68(3):431-42.

Manor O, Eisenbach Z. Mortality after spousal loss: Are there socio-
demographic differences? Soc Sci Med. 2003;56(2):405-13.


dx.doi.org/10.1186/s12889-016-3682-9

Perkins et al. BMC Public Health (2016) 16:1032

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

56.

57.

58.

59.

60.

62.
63.

64.

Zheng Y, Lamoureux EL, Chiang PPC, Rahman Anuar A, Wong TY. Marital
status and its relationship with the risk and pattern of visual impairment in
a multi-ethnic Asian population. J Public Health. 2014;36(1):104-10.

Jang S-N, Kawachi |, Chang J, Boo K, Shin H-G, Lee H, Cho S-I. Marital status,
gender, and depression: analysis of the baseline survey of the Korean
longitudinal study of ageing (klosa). Soc Sci Med. 2009;69(11):1608-15.

Bos AM, Bos AJ. The socio-economic determinants of older People’s health
in Brazil: the importance of marital status and income. Ageing Soc. 2007;
27(03):385-405.

Krochalk PC, Li Y, Chi I. Widowhood and self-rated health among Chinese
elders: the effect of economic condition. Australas J Ageing. 2008;
27(1):26-32.

Wu ZH, Rudkin L. Social contact, socioeconomic status, and the health
status of older Malaysians. Gerontologist. 2000;40(2):228-34.

Hu B, Li W, Wang X, Liu L, Teo K, Yusuf S. Marital status, education, and risk
of acute myocardial infarction in mainland china: the inter-heart study.

J Epidemiol. 2012;22(2):123-9.

Seow LSE, Subramaniam M, Abdin E, Vaingankar JA, Chong SA.
Hypertension and its associated risks among Singapore elderly residential
population. J Clin Gerontol Geriatr. 2015;6(4):125-32.

Li LW, Zhang J, Liang J. Health among the oldest-old in china: which living
arrangements make a difference? Soc Sci Med. 2009;68(2):220-7.

Hu Y, Goldman N. Mortality differentials by marital status: an international
comparison. Demogr. 1990,27(2):233-50.

Li L, Liang J, Toler A, Gu S. Widowhood and depressive symptoms among
older Chinese: Do gender and source of support make a difference? Soc Sci
Med. 2005;60(3):637-47.

Palmore E. Cross-cultural perspectives on widowhood. J Cross Cult Gerontol.

1987,2(1):93-105.
Umberson D, Wortman CB, Kessler RC. Widowhood and depression:

explaining long-term gender differences in vulnerability. J Health Soc Behav.

1992,33(1):10-24.

Dreze J. Widows in rural India. Dep paper No. 26. In: Development Economics
Research Programme. London: London School Of Economics; 1990.

Johnson PS, Johnson JA. The oppression of women in India. Violence
Against Women. 2001,7(9):1051-68.

Sengupta M, Agree EM. Gender, health, marriage and mobility difficulty
among older adults in India. Asia Pac Popul J. 2003;18(4):53-65.

Dreze J, Sen AK. India: economic development and social opportunity. New
Delhi: Oxford University Press; 1995.

Gwatkin DR, Rustein S, Johnson K, Pande RP, Wagstaff A. Socioeconomic
differences in health, nutrition, and population in India. Washington Dc:
World Bank; 2000.

Lamb S. Aging, gender and widowhood: perspectives from rural West
Bengal. Contrib Indian Sociol. 1999;33(3):541-70.

Ahmad N. Sati Tradition - Widow Burning In India: A Socio-Legal
Examination. Web J Curr Legal Issu. 2009,29(2):1-15.

Pande R. Widows of vrindavan-feminisation of old age in India. Pak J Gend
Stud. 2015;10(Mar):209-23.

Denselow A. The Indian town with 6,000 widows. In: Bbc News. 2013.
Chen MA, Dreze J. Widows and health in rural North India. Econ Pol Wkly.
1992,27(43/44):Ws81-92.

Chen MA, Dreze J. Recent research on widows in India: workshop and
conference report. Econ Pol Wkly. 1995;30(39):2435-50.

Dreze J, Srinivasan PV. Widowhood and poverty in rural India: some
inferences from household survey data. J Dev Econ. 1997;54(2):217-34.

Ma C. Perpetual mourning: widowhood in rural India. USA: Oxford
University Press; 2000.

Dandavate P, Kumari R, Verghese J. Widows, Abandoned And Destitute
Women In India, Vol. 4: Stosius Incorporated/Advent Books Division. New
Delhi: Radiant Publishers; 1989.

Alka R. Determinants of well-being among widows: an exploratory study in
Varanasi. Econ Pol Wkly. 2001,36(43):4088-94.

Jensen RT. Caste, culture, and the status and well-being of widows in India.
In: Wise D, editor. Analyses in the economics of aging. Chicago: University
of Chicago Press; 2005. p. 357-76.

Reddy PA. Problems of Widows in India. New Delhi: Sarup & Sons; 2004.
Lopata HZ. Widows: The Middle East, Asia And The Pacific, vol. 1. Durham:
Duke University Press; 1987.

Chen MA. Widows in India: social neglect and public action. New Delhi,
Thousand Oaks, And London: Sage Publications; 1998.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Page 12 of 12

Niswade J. Social Neglect And Oppression Of Widows In Rural India: Need
For Social, Economic And Policy Implications. In: Enabling Gender Equality:
Future Generations Of The Global World (Research In Political Sociology).
Volume 23, Edn. Edited By Rodriguez E, Weijnert B. Bingley, West Yorkshire:
Emerald Group Publishing Limited; 2015. p. 113-31.

Kadoya Y, Yin T. Widow discrimination and family caregiving in India:
evidence from microdata collected from six major cities. J Women Aging.
2015;27(1):59-67.

Sengupta M, Agree E. Gender and disability among older adults in North
and South India: differences associated with coresidence and marriage.

J Cross Cult Gerontol. 2002;17(4):313-36.

Roy K, Chaudhuri A. Influence of socioeconomic status, wealth and financial
empowerment on gender differences in health and healthcare utilization in
later life: evidence from India. Soc Sci Med. 2008;66(9):1951-62.

Basu S, King AC. Disability and chronic disease among older adults in India:
detecting vulnerable populations through the WHO SAGE study. Am

J Epidemiol. 2013;178(11):1620-8.

Sudha S, Suchindran C, Mutran E, Rajan SI, Sarma PS. Marital status, family
ties, and self-rated health among elders in South India. J Cross Cult
Gerontol. 2006;21(3-4):103-20.

Sreerupa, Rajan SI. Gender and widowhood: disparity in health status and
health care utilization among the aged in India. J Ethnic Cult Divers Soc
Work. 2010;19(4):287-304.

Samanta T, Chen F, Vanneman R. Living Arrangements And Health Of Older
Adults In India. J Gerontol B Psychol Sci Soc Sci. 2015;70(6):937-47.

Pandey MK, Jha AK. Widowhood and health of elderly in India: examining
the role of economic factors using structural equation modeling. Int Rev
Appl Econ. 2011;26(1):111-24.

Dey S, Nambiar D, Lakshmi J, Sheikh K, Reddy K. Health of the elderly in
India: challenges of access and affordability. In: Smith JP, Majmundar M,
editors. Aging in Asia: findings from new and emerging data initiatives
panel on policy research and data needs to meet the challenge of aging in
Asia. Washington, Dc: The National Academies Press; 2012. p. 371-86.

UN. World Population Prospects: The 2015 Revision. In: Edited By Affairs Doeas,
Vol. Esa/P/Wp.241. New York: United Nations Population Division; 2015.
Ferraro KF, Su Y-P. Financial strain, social relations, and psychological
distress among older people: a cross-cultural analysis. J Gerontol B Psychol
Sci Soc Sci. 1999;54b(1):S3-515.

Chou K-L, Chi . Successful aging among the young-old, old-old, and
oldest-old Chinese. Int J Aging Hum Dev. 2002;54(1):1-14.

Ferraro KF, Mutran E, Barresi CM. Widowhood, health, and friendship
support in later life. J Health Soc Behav. 1984;25(3):246-59.

Building Knowledge Base On Ageing In India: A Series Of Programmatic
And Research Studies. [http://www.isec.ac.in/ageing%20for%20website.pdf].
Accessed 25 Sept 2016.

UNFPA. Report On The Status Of Elderly In Selected States Of India 2011. In:
Building A Knowledge Base On Ageing In India. New Delhi: United Nations
Population Fund; 2012.

Goldberg DP, Blackwell B. Psychiatric illness in general practice: a detailed
study using a new method of case identification. BMJ. 1970;2(5707):439-43.
Williams P, Goldberg D. A user's guide to the general health questionnaire.
Berkshire: Nfer, Nelson; 1988.

Goldberg DP, Oldehinkel T, Ormel J. Why GHQ threshold varies from one
place to another. Psychol Med. 1998,28(04):915-21.

Goldberg DP, Gater R, Sartorious N, Ustun TB, Piccinelli M, Gureje O, Rutter
C. The validity of two versions of the GHQ in the WHO study of mental
illness in general health care. Psychol Med. 1997,27(01):191-7.

Jacob KS, Bhugra D, Mann AH. General health questionnaire - 12: psychometric
properties and factor structure among Indian women living in the United
Kingdom. Indian J Psychiatry. 1997;39(3):196-9.

Shidhaye R, Patel V. Association of socio-economic, gender and health factors
with common mental disorders in women: a population-based study of 5703
married rural women in India. Intl J Epidemiol. 2010;39:1510-21.

Skirbekk V, Loichinger E, Weber D. Variation in cognitive functioning as a
refined approach to comparing aging across countries. Proc Natl Acad Sci.
2012;109(3):770-4.

Mohindra KS, Haddad S, Narayana D. Debt, shame, and survival:
becoming and living as widows in rural Kerala, India. BMC Int Health
Hum Rights. 2012;12(1):1-13.


http://www.isec.ac.in/ageing%20for%20website.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Sample
	Outcomes
	Explanatory variables
	Statistical analysis

	Results
	Discussion
	Conclusions
	Additional file
	show [a]
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

