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Abstract
A known health effect of widowhood is an increased mortality risk among surviving spouses, with gender-
and age-specific observations. While morbidity conditions with socio-economic factors may exacerbate the
effect of widowhood on mortality, no research has attempted to predict mortality among the widowed over
the married population with the presence of morbidity in India. Thus, the present study concurrently
examines marital status and health in the Indian setting, bringing substantial empirical evidence to explore
the link between marital status, morbidity, and mortality. The study used prospective data from India
Human Development Survey (IHDS) wave 1 (2004–2005) and wave 2 (2011–2012). In total, 82,607
individuals aged 25 years and above were considered for the analysis. To present the preliminary findings,
descriptive statistics and bivariate analysis were used. Using multivariable logistic regression, the
interaction effect of marital status and morbidity status was estimated to predict the likelihood of mortality.
Across all socio-economic groups, widowed individuals reporting any morbidity had a higher mortality
proportion than married people. Young widowers with any morbidity are more susceptible to increased
mortality. Asthma among young widowers and cardiovascular diseases among elderly widowers
significantly elevate the probability of mortality. However, older widowed women with diabetes had a
lower probability of mortality than older married women with diabetes. The widowers’ disadvantage in
mortality and morbidity may be attributable to less care-receiving and the greater incidence of unhealthy
lifestyle practices during the post-widowhood period, indicating the need for more research.
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Introduction
Increased mortality risk among surviving spouses is a documented health consequence of
widowhood (Boyle et al., 2011; Moon et al., 2011; Schone and Weinick, 1998; Shor et al., 2012).
Although the direction and strength of relationships differ among studies and across countries,
both the cross-sectional and longitudinal research have shown linkages between widowhood and
death, regardless of the cause (Blanner et al., 2020; Mendes de Leon et al., 1993; Moon et al., 2014).
Even after correcting for various demographic and socio-economic factors, connections between
widowhood and mortality have persisted. Some research has also referred to the higher mortality
risk associated with the widowhood phenomenon as the widowhood effect (Caputo et al., 2021;
Dabergott, 2021a; Kristiansen et al., 2017; Sullivan and Fenelon, 2014).

A considerable discussion exists about the cause of the increased mortality risk among widowed
individuals. Previous research examining the mechanisms linking widowhood and mortality has
suggested a number of ways in which widowhood and mortality are thought to be related. For
instance, some evidence demonstrates that a change in the economic and social role following the
death of a spouse may increase the risk of death among the widowed population (Bowling, 1987;
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Liu, Jiang, et al., 2020; Liu, Umberson, et al., 2020; Zick and Smith, 1991). Other pioneering
research speculated that the stress of caring for a terminally ill spouse might induce the caregiver
spouse to neglect his or her own health, which may also increase their early mortality (Sanders,
1982, 1988). At the same time, some of the seminal studies have also suggested that the loss of a
spouse, in addition to causing a transition in the socio-economic roles that existed throughout
their marriage, may trigger the onset of various diseases and premature death among the widowed
population (Smith and Zick, 1994, 1996). While most of the formative research on links between
widowhood and mortality has been conducted in high-income countries, the majority of these
studies have looked at the different socio-economic dimensions in the link between widowhood
and mortality by gender (Hu and Goldman, 1990; Manor and Eisenbach, 2017; Manzoli et al.,
2007; Martikainen and Valkonen, 1996; Rendall et al., 2011; Smith and Zick, 1996; Vable et al.,
2015). However, with the other component, the epidemiology aspect among widowed people and
its relationship to health is one of the most recent developments in the literature of widowhood
and health (Elwert and Christakis, 2008; Grundy and Tomassini, 2010; Manor and Eisenbach,
2017; Murphy et al., 2007). As already mentioned, most research has been conducted in high-
income countries, and there is an urgent need to examine widowhood and mortality from an
epidemiological viewpoint, particularly in low- and middle-income countries.

In general, it has been found that the widowed population reported poorer health and more
symptoms than the married population (Aoun et al., 2015; Einiö et al., 2017). Numerous studies
have quantified the extent of the increased risk of cardiovascular disease (CVD), elevated systolic
blood pressure, major cardiovascular events, cholesterol levels, and chronic pain symptoms
following the death of a spouse among widowed ones (Erlangsen et al., 2017; Fagundes et al., 2018;
Fagundes and Wu, 2020). However, study findings on widowhood and physical health outcomes
were inconsistent and mixed across the study population and countries by gender. In contrast,
study findings are significantly gender- and age-specific, focusing on widowhood and mortality
(Espinosa and Evans, 2008; Manzoli et al., 2007; Prior et al., 2018; Zivin and Christakis, 2007). It
has been observed that men experienced a higher risk of mortality after widowhood than women
(Dabergott, 2021a; Liu, Jiang, et al., 2020; Liu, Umberson, et al., 2020; Shor et al., 2012; Smith and
Zick, 1996). Existing research indicates that the unexpected loss of a spouse affects men more
severely than women, with a 54% increase in mortality risk for men and no increase in risk for
women (Sullivan and Fenelon, 2014). Moon et al. (2014) found that within 12 months after
experiencing the loss of a spouse, men were at higher risk of mortality than women (Moon et al.,
2014). While by the cause of the death, men were more likely to experience cardiac problems and
increased mortality risk (Vable et al., 2015). However, such a pattern was not observed for women
(Dereuddre et al., 2016). Mortality risk had elevated by more than 20% for widowers with chronic
obstructive pulmonary disease, diabetes, accidents or significant fractures, and lung cancer and by
10% with colon cancer, heart disease, heart failure, renal disease, stroke, vascular disorders, and
other malignancies (Elwert and Christakis, 2008). In this context, Jin and Chrisatakis (2009)
concluded that a reduction in service quality, a lack of coordination across the different levels of
healthcare, and an inability to advocate and communicate effectively during official medical
consultations might also contribute to the rising mortality risk among men due to widowhood (Jin
and Chrisatakis, 2009). While, in the post-widowhood phase, many widowers engage in unhealthy
risk behaviours such as smoking, alcohol use, and lack of good nutrition, a sleeping disorder
accelerates the onset of many lifestyle-related symptoms and chronic morbidities and may raise
their pre-mature death compared to married men (Eng et al., 2005; Manor and Eisenbach, 2017).

In India, strong gender norms and traditional kinship structures are observed in contrast to
many high-income, egalitarian societies (Singh et al., 2022). The patriarchal social structure is also
the cause of the dreaded stage of life among widowed individuals, notably among women
(Chakravarti, 1998; Chen and Dreze, 1992, 1995). Traditionally, a woman’s primary responsibility
was to take care of her husband in India. She lost the fundamental reason for living when she lost
her husband. In India, widowhood among women is often a highly fragile stage of life marked by
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extreme poverty, a lack of social support, and the inability to remarry (Dasgupta, 2017; Drbze and
Srinivasan, 1997). Existing evidence also indicated that women’s widowhood status is substantially
connected with worse physical and mental health conditions and poor healthcare utilisation
compared to men (Lloyd-Sherlock et al., 2015a; Pandey and Jha, 2012; Perkins et al., 2016, 2018;
Sreerupa and Rajan, 2010). For instance, Perkins et al. (2016) found that recently widowed women
and women who had been widowed for an extended period had higher levels of psychiatric
distress, lower self-rated health, and hypertension compared to married women, whereas long-
term widowed men had a higher risk of developing diabetes when compared to married men
(Perkins et al., 2016). Agrawal and Keshri (2014) older widows had a higher prevalence of non-
communicable diseases (G. Agrawal and Keshri, 2014). While there are a number of studies
reporting that widows had poorer self-reported health and a higher depression level than married
women, such a pattern is missing for men (Lloyd-Sherlock et al., 2015; Perkins et al., 2016). Given
this background, women experiencing adverse social and economic repercussions of widowhood
and also being more susceptible to worse health conditions might also have greater morbidity-
related deaths than men in India. The present study aims to assess the widowhood and health in
the Indian setting concurrently, bringing substantial empirical evidence to explore the link
between widowhood, morbidity, and mortality. Thus, the main objective of this paper is to
examine the mortality difference between widowed and married individuals by the morbidity
condition across the age group and gender.

To the best of our knowledge, no research has attempted to predict mortality among the
widowed over the married population with the presence of morbidity in India. While, except for a
few studies, the majority of previous research has also given less consideration to Indian men and
more emphasis to the possible health implications of widowhood on women. Thus, the present
study contributes to the epidemiological aspect of mortality among widowhood population and
also contributes to the widowhood literature highlighting mortality–morbidity dimension from a
gender perspective in Indian settings.

Materials and methods
Data source

The study used prospective data from India Human Development Survey (IHDS) wave 1 (2004–
2005) and wave 2 (2011–2012). The IHDS is a panel survey that provides adequate samples for
vital events like birth, marriage, migration, and death, as well as various socio-demographic
variables, including education, employment, social-cultural capital, household assets, and family
structure (Desai et al., 2005, 2012). IHDS 1 collected information on 41,554 households and
215,754 individuals in 1,503 villages and 971 urban areas across 33 states. In the second wave,
2011–2012, 83 % were re-interviewed. In the second wave, a tracking sheet was also filled out for
individuals surveyed in IHDS wave 1 (including migration and death-related information). In
addition, the tracking sheet provides specific information on the deaths of people, including the
number of years since the individual’s death at the time of the second wave, as well as their
educational, marital, and job status. This information from the IHDS was used to estimate deaths
among adults aged 25 years and above by marital status in the present study.

Sample

The main interest of this research was in studying the mortality of widowed individuals compared
to married ones with chronic morbidity conditions. For this, the main study population was
married and widowed adults aged 25 years and above in IHDS-1. The sample size selection started
with information on 104,774 individuals aged 25 years and above (out of a total of 215,754
measured) in IHDS-1. Out of these, 98,044 were married or widowed during IHDS 1 (2005–2006).
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The IHDS tried to contact these individuals in 2011–2012, for its second wave. Thus, this study
ignored individuals (5,947 individuals) whose marital status changed from IHDS 1 to IHDS 2.
Another 5,650 individuals were lost to follow-up. Besides, individuals with missing information
on their morbidity status and health risk behaviour were further excluded from the final analysis,
and 82,607 individuals were part of the final sample in the study.

Dependent variable

The dependent variable in this study was the individuals surveyed in IHDS 1 (2005–2006) and their
survival status (alive or dead) by IHDS 2 (2011–2012). As mentioned earlier, the survival status of
individuals between the two IHDS rounds was observed in the tracking sheet (Barik et al., 2018).

Independent variable

The main independent variable was marital status (married or widowed) with or without
morbidity reported in IHDS-1. This study obtained information from the IHDS on major
morbidity to predict the processes by which widowhood status might affect mortality. The IHDS
provided information on various major morbidities, while we focused on five particular
morbidities: tuberculosis (TB), hypertension, CVDs, diabetes, and asthma. Afterwards, this study
constructed a variable with the presence of any of the mentioned morbidity or the absence of any
morbidity (Ennis and Majid, 2021; Prior et al., 2018).

Covariates

The present study considered a number of socio-economic characteristics to control by which
mortality among currently widowed and married individuals could vary. The age group was
divided into two broad age groups, that is, 25–59 years and 60 years and above (Hossain and Sk,
2022). The social group was considered which included higher caste (HC), other backward classes
(OBC), scheduled caste (SC) and scheduled tribe (ST) (Gupta and Sudharsanan, 2022). The
economic condition was measured using the wealth index. The wealth index was constructed
using principal component analysis (PCA) using 23 equally weighted dichotomous items that
measured household consumer goods possessions. The wealth index in this study categorised
households into three groups: poor, middle, and rich. Education of the individual was categorised
as uneducated, up to 5th standard, up to metrics, up to secondary level, and above secondary level.
Currently, smoking and alcohol consumption were divided into yes and no.

Statistical analysis

The main empirical strategy relies on a descriptive analysis of deaths reported in IHDS 2 for
widowed and married individuals with morbidity reported in IHDS 1. The chi-square test was
applied to analyse death differences between married and widowed adults with morbidity
conditions. Then morbidity-specific mortality percentage was calculated for married and widowed
adults by age group and gender. Further, to determine to what extent the morbidity could explain
differences in mortality between widowed and married individuals, a logistic regression
framework was applied. The regression coefficients were then used to estimate predictive margins
to compare predicted probabilities of mortality by marital status and morbidity
conditions. Separate morbidity-adjusted odds of mortality were estimated for widowed individuals
over married ones. To understand the influence of morbidity condition (whether individuals
suffered any morbidity and specific morbidity), the interaction effect of marital status with the
presence of any morbidity condition and specific morbidity condition on the probability of death
was estimated. All results were stratified by age group and gender (Smith and Zick, 1996). For
better understanding, the specific morbidity was clubbed to two categories. The first broad
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category was respiratory ailments including asthma and TB, while the second broad category was
non-communicable diseases (NCDs) including hypertension, CVDs, and diabetes. In all the
regression analyses, standard errors were clustered at the level of the primary sampling unit. The
regressions were also adjusted for social group, wealth index, education level, current smoking,
and alcohol consumption. For all of the analyses, IHDS 1 individual weights were applied. All the
statistical analysis was done using Stata (version 15) and MS Excel.

Result
Sample characteristics

Table 1 demonstrates the survival status of the individual samples across selected characteristics
followed in the IHDS, 2011–2012, from 2004 to 2005. About 28% of older adults died between
waves of the IHDS. Between the two waves, a higher proportion of men (10%) died than women
(7%). By marital status, widowed adults had a higher proportion of deaths during the survey
period. While socially backward groups like ST and SC had a higher proportion of deaths.
Similarly, those with low socio-economic status (SES), that is, those with a low wealth index (8.6%)
or who were uneducated (9%), had more deaths. While individuals who smoke (10%) or drink
alcohol (9.2%) had a higher share of death than their counterparts. While individuals reporting
having any morbidity (TB, hypertension, CVDs, diabetes, and asthma) in IHDS 1 had died more
(19%) compared to those who reported no morbidity (7.6%).

Deceased individuals with morbidity among married and widowed individuals

Table 2 depicts the percentage of deceased individuals with any morbidity by their marital status
followed in the IHDS, 2011–2012, from 2004 to 2005. Older widowed reported morbidity had a
higher percentage of mortality than older married reported morbidity. Compared to married men
(around 24%) and women (10%) who had morbidity, widowers (49%) and widows (28%) who
reported having morbidity had a higher proportion of deaths. Widowed people with morbidity
from other or Muslim groups had a higher percentage share of death. Additionally, compared to
other economic categories, the widowed people from the poor wealth index with morbidity (43%)
had a greater proportion of death. Although married individuals with morbidity had an advantage
in mortality with improved educational levels, there was no consistency in mortality and
educational level among widowed individuals with morbidity conditions. In addition, widowed
persons reported having morbidity those who smoke (45%) had a higher proportion of deaths.

Predicted probabilities of death among widowed over married with the presence of any
morbidity by age group and gender

Figure 1 examines the interaction effect between widowhood and morbidity on the probability of
death. The top left panel, for men aged 25–59 years, shows that morbidity status was a greater
modifier for young men’s mortality after widowhood. Due to the presence of any morbidity, more
than 40% increased percentage point (PP) of the probability of death had been found among
young widowers than those without reported morbidity. While due to the presence of any
morbidity, 8% increased PP of the probability of death had been found among young married
men. Among the older men, the presence of any morbidity had 60% increased PP of the
probability of death among widowers than 40% increased PP among the married ones. Among
women, we did not find evidence of an interaction effect of widowhood and morbidity status on
the probability of death. In addition to this, the evidence of the interaction effect of health risk
behaviours and widowhood status predicting the probability of mortality was given in
Appendix Fig. 1.
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Table 1. Survival status of individual samples across selected characteristics followed in the India Human Development
Survey, 2011–2012, from 2004 to 2005 (N = 82,607)

Characteristics Survived Died Samples

Age group

25 to 59 96.24 3.76 67505

60 and above 71.55 28.45 15102

Gender

Men 90.48 9.52 40598

Women 93.00 7.00 42009

Marital status

Married 93.82 6.18 73849

Widowed 74.82 25.18 8758

Social group

HC 92.01 7.99 19191

OBC 91.94 8.06 29065

SC 91.42 8.58 16380

ST 90.09 9.91 6359

Muslim 92.56 7.44 8690

Others 91.38 8.62 2922

Wealth index

Poor 91.37 8.63 27544

Middle 91.67 8.33 27538

Rich 92.42 7.58 27525

Education

Uneducated 90.91 9.09 14728

Up to 5th standard 91.63 8.37 11421

Up to metric 91.66 8.34 31490

Up to secondary level 92.39 7.61 10411

Above secondary level 92.69 7.31 14557

Currently smoking

No 92.16 7.84 67645

Yes 89.97 10.03 14962

Currently alcohol consumption

No 91.88 8.12 74650

Yes 90.71 9.29 7957

Any of five major morbidity conditions

No 92.40 7.60 78363

Yes 80.76 19.24 4244

Note: Five major morbidity conditions include tuberculosis (TB), hypertension, cardiovascular diseases (CVDs), diabetes, and asthma. HC
denotes higher caste, OBC denotes other backward classes, SC denotes scheduled caste, and ST denotes scheduled tribe.
IHDS-1 individual weights were applied.
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Predicted probabilities of death among widowed over married with specific morbidity by age
group and gender

The probability of mortality among widowed and married by the specific morbidity condition was
predicted in Figs. 2 and 3. Fig. 2 shows the predicted probabilities of death by the interaction effect

Table 2. Percentage of individuals who died between two waves of IHDS reporting the presence of any of the five major
morbidity conditions by their marital status at the base wave (2004–2005) in the India Human Development Survey, 2011–
2012, from 2004 to 2005 (N = 82,607)

Characteristics

No morbidity Morbidity

Married Widowed P value Married Widowed P value

Age group

25 to 59 3.17 6.17 <0.001 10.18 11.9 0.357

60 and above 23.57 36.17 <0.001 32.76 40.03 <0.001

Gender

Men 7.71 32.74 <0.001 24.14 49.43 <0.001

Women 3.31 22.25 <0.001 9.82 27.98 <0.001

Social group

HC 5.27 23.38 <0.001 17 31.77 <0.001

OBC 5.4 24.35 <0.001 17.22 29.41 <0.001

SC 6.27 25 <0.001 20.21 30.99 <0.001

ST 6.98 25.26 <0.001 18.11 37.5 <0.001

Muslim 5.04 24.55 <0.001 16.99 31.03 <0.001

Others 5.25 27 <0.001 12.06 39.53 <0.001

Wealth index

Poor 6.18 26.64 <0.001 21.2 43.48 <0.001

Middle 5.54 23.94 <0.001 18.23 30.97 <0.001

Rich 5.12 22.34 <0.001 15.52 27.7 <0.001

Education

Uneducated 6.3 21.41 <0.001 21.85 28.68 0.103

Up to 5th standard 6.04 25.94 <0.001 20.03 34 0.07

Up to metric 5.66 25.2 <0.001 17.69 30.85 <0.001

Up to secondary level 5.28 23.52 <0.001 15.69 37.14 <0.001

Above secondary level 4.78 26.83 <0.001 14.51 30.68 <0.001

Currently smoking

No 4.83 24.16 <0.001 15.55 30.97 <0.001

Yes 8.94 27.44 <0.001 26.2 45.28 <0.001

Currently alcohol consumption

No 5.3 24.3 <0.001 17.32 32.19 <0.001

Yes 8.42 28.21 <0.001 19.05 16.67 0.749

Note: Five major morbidity conditions include tuberculosis (TB), hypertension, cardiovascular diseases (CVDs), diabetes, and asthma.
P values were obtained using the chi-square test.
IHDS-1 individual weights were applied.
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of marital status and respiratory ailments (asthma and TB). Among the respiratory ailments,
young widowers reporting asthma had almost 80% increased PP of the probability of mortality
and 20% increased PP of the probability of mortality for married men (Fig. 2). And, no evidence of
excess mortality for women with asthma was found. In addition to this, there was no significant
evidence of the interaction effect of widowhood and TB predicting mortality across age and
gender. Even, no observation was found for young widows with TB in the dataset.

Figure 3, on the other hand, shows the predicted probabilities of death by the interaction effect
of marital status and NCD-related ailments (hypertension, CVDs, and diabetes). Among the older
men, CVDs had 84% increased PP of the probability of mortality for widowers and 45% increased
PP of the probability of mortality for married men. No observation was found for young widowers
with CVDs and diabetes in the dataset. Interestingly, older widowed women with diabetes
reported a lower probability of mortality than older married women with diabetes. For more
information on the specific morbidity-wise mortality among married and widowed adults across
socio-economic status, see the supplementary material (Appendix Table A1).

Discussion
The present research explores the relationship between chronic morbidity and mortality among
individuals in the post-widowhood phase compared to married people by age and gender. Across
all socio-economic groups, widowed individuals reporting any morbidity had a higher mortality
proportion than married people. We found that young men with any morbidity are more

Figure 1. Predicted probabilities of death by marital status, from logistic regression interacting marital status with the
presence of any morbidity by gender and age group, IHDS, India.

Journal of Biosocial Science 581

https://doi.org/10.1017/S0021932023000226 Published online by Cambridge University Press

https://doi.org/10.1017/S0021932023000226


susceptible to increased mortality risk because of their widowhood status. While, by the specific
morbidity conditions, asthma among young widowers and CVDs among old widowers increased
the probability of death significantly. On the contrary, among women, older widowed women with
diabetes had a lower probability of mortality than older married women with diabetes.

The study results indicate that for men, particularly younger ones, the widowhood status with
any morbidity significantly predicts increased mortality even after controlling SES and
behavioural factors. There is no such pattern of widowhood and morbidity interaction effect
on mortality for young women. A potential implication of the higher mortality among young
widowers than among young widows with morbidity possibly is that morbidity conditions worsen
the health status of young widowers more than young women, despite the fact that men own the
resource access and may have more protective qualities of higher SES (Brenn and Ytterstad, 2016;
Dabergott, 2021b). On the other hand, widows have worse social and economic consequences
after widowhood than widowers, yet widows may be able to cope with the loss of a husband
(McCrae and Costa, 1988; Peña-Longobardo et al., 2021). In contrast, the consequences of
widowhood among men, such as emotional shock or coping with the lifestyle, have a more
significant impact on men’s capacity to cope with loss (Drbze and Srinivasan, 1997; Stroebe et al.,
2001), which may onset and develop the morbidity condition (Stroebe et al., 2001, 2007). Further
lack of care widowers previously received from the deceased wife worsened their health, increasing
the mortality risk among the younger widowers (Chami and Pooley, 2021).

This research also revealed that the predicted mortality for young widowers with asthma is
much higher. As marriage represents a crucial institution, it may prevent men from engaging in
risky behaviours such as smoking, drinking excessively, and other harmful healthy behaviours,
consequently reducing their mortality risk (Schone and Weinick, 1998). With the loss of a spouse,
to cope with distress and loneliness, widowers are more likely to engage in unhealthy behaviours

Figure 2. Predicted probabilities of death from 2004–2005 to 2011–2012 by marital status, from logistic regression
interacting marital status with the respiratory ailments in 2004–2005 by gender and age group, IHDS, India.
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such as smoking, alcohol, and other drug use, which may contribute to the development of
lifestyle-based diseases (Umberson, 1992; Williams, 2004). In the Indian set-up, the study by
Perkins et al. (2018) also found that recently widowed men are 62% and 76% more likely to smoke
and have consumed alcohol (Perkins et al., 2018). Thus, this study’s findings may imply that the
increased risk of death among widowers with asthma is the result of an unhealthy lifestyle. In this
study, the findings on the probability of young widower mortality with asthma are also consistent
with existing studies (Brenn and Ytterstad, 2016; Ikeda et al., 2007). In addition, results shown in
Appendix Fig. 1 also confirm that smoking among young widowers was associated with the
increased probability of mortality than young married men.

It is well established that mortality due to CVDs is increasing and that men in India are much
more likely than women to die from CVDs (Prabhakaran et al., 2018). However, our survey also
suggests that older men with CVDs who are widowers have a greater risk of mortality. This pattern
of elevated likelihood of death among older widowers implies that the effect of widowhood may
lead to less healthier living style, resulting in increased mortality among the widowers. Johnson
et al. (2000) also established in their study that a change in the behaviour would lead to higher
mortality among the widowers occurring out of anger, frustration, or feeling which may lead to
deteriorated health status (Johnson et al., 2000).

However, our finding that widowers with CVDs have a higher death rate than married men
with CVDs suggests that older widowers may not seek treatment for their deteriorating health and
also fail to get care in the post-widowhood period. In this context, it is theorised that elderly
widowers are particularly vulnerable due to their long-standing inability or lack of experience in
obtaining emotional assistance outside of the marriage during times of crisis. Previous research on
the higher probability of deaths among older widowers suggests that older widowers suffer from
greater loneliness and social isolation, and these elements might be the risk factors for CVD events
increasing their mortality risk (Valtorta et al., 2016).

Figure 3. Predicted probabilities of death from 2004–2005 to 2011–2012 by marital status, from logistic regression
interacting marital status with the NCDs in 2004–2005 by gender and age group, IHDS, India.
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Notably, the older widows with diabetes reported a lower probability of mortality than the older
married with diabetes. Our study finding is also in line with the existing studies where a significant
lower risk of diabetes for widowed women was found compared to married women (Erlangsen
et al., 2017; Ramezankhani et al., 2019). Possible explanations include a shift in diet and a lower
BMI among widows in India (Agrawal et al., 2021). In India, widowed women, particularly Hindu
widows, had to give up their regular dietary choices in order to adhere to the traditions of the
Hindu culture, and this meant renouncing the ‘heating foods’ which include onion, garlic, eggs,
and so forth (Agrawal et al., 2021). In addition, after the death of the husband, surviving spouses
have less influence over home affairs and decisions, which may reduce their consumption leading
to undernutrition (Chen and Dreze, 1992). Thus, it may be possible that the differential diet and
nutritional level among widows and married women in later ages may explain the probability of
mortality among widows.

According to our knowledge, this is the largest nationally representative study of mortality
among widowed men and women in India, focusing on the morbidity condition. It is also the first
study of its kind to examine widowhood status and morbidity effect on mortality by age and
gender. However, there are some limitations in the present study. First, the morbidity considered
in the study is self-reported, which may impact the results. Second, the study considers a small
number of morbidities to assess the morbidity–widowhood impact on mortality. However,
existing studies show that, to examine the morbidity and mortality aspect of marital status, a larger
number of morbidities need to be considered (Prior et al., 2018). Third, the duration of the
widowhood can be a proximate factor to explain the widowhood–morbidity impact on mortality
(Johnson et al., 2000). However, due to data restraints, we failed to adjust the duration of the
widowhood in this study.

Conclusion
Morbidity conditions among widowed adults strongly predicted death. At the same time, the
impact of widowhood–morbidity conditions differed by gender and age. Men with morbidity in
India are more vulnerable to experiencing the elevated probability of mortality than women due to
widowhood status. The increased mortality risk among young or older widowers is a consequence
of behavioural risk. In order to lower the mortality risk, additional health-related education and
counselling in the post-bereavement period may help protect widowers from various lifestyle-
based diseases and reduce excess mortality. While, evidence of the diabetes and marital status
predicting mortality for women raises number of questions which need further explanation and
detailed research, given the vulnerable stand of women in post-widowhood stages in India.
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Appendix A

Table A1. Percentage of deceased individuals’ cross-marital status between two waves of the India Human Development Survey, 2011–2012, by specific morbidity condition reported at
base wave (2004–2005)

Characteristics

Tuberculosis (N = 459) Hypertension (N = 2,406)
Cardiovascular diseases

(N = 819) Diabetes (N = 1,285) Asthma (N = 905)

Married Widowed P value Married Widowed P value Married Widowed P value Married Widowed P value Married Widowed P value

Social group

HC 19.7 NA – 10.98 25.79 <0.001 22.05 35.71 0.038 19.75 34.85 0.185 27.59 48.15 <0.001

OBC 17.27 35 0.061 12.64 27.71 <0.001 15.18 33.33 0.018 21 27.38 0.007 28.24 34.67 0.283

SC 14.66 30.77 0.136 14.29 22.97 0.075 20.39 26.32 0.562 20.8 25.93 0.202 33.57 42.62 0.218

ST 5.41 0 0.736 19.44 40 0.125 10.53 45.6 0.129 28.57 50 0.558 37.04 50 0.557

Muslim 17.5 36.36 0.178 13.58 25 0.023 19.57 44.44 <0.001 20 33.33 0.541 25.53 35.71 0.456

Others NA 21.2 – 7.95 37.29 <0.001 21.43 46.15 0.08 11.88 39.39 <0.001 16.13 54.55 0.013

Wealth index

Poor 14.74 61.54 <0.001 16.16 33.77 <0.001 17.31 43.75 0.015 26.5 37.5 0.276 31.68 48.61 0.01

Middle 10.61 13.64 0.675 13.15 28.73 <0.001 20 35.56 0.026 21.94 27.03 0.356 29.22 45 0.009

Rich 22.61 23.81 0.904 10.99 25.09 <0.001 18.64 36.14 <0.001 17.58 33.33 <0.001 25.94 30.43 0.459

Education

Uneducated 17.43 23.08 0.617 14.29 23.08 0.15 18.64 28.57 0.409 26.09 21.43 0.724 34.01 35.29 0.868

Up to 5th standard 15.38 27.27 0.324 17.82 33.33 0.023 19.74 22.22 0.86 23.94 25 0.937 29.63 38.89 0.302

Up to metric 15.6 27.27 0.177 11 25.99 <0.001 17.86 40.35 <0.001 22.68 33.72 0.033 30.57 42.7 0.036

Up to secondary level 18.92 66.67 0.057 13.67 30.59 <0.001 18.56 52.17 <0.001 16.85 40 <0.001 20 38.89 0.102

Above secondary level 7.89 28.57 0.11 10.87 27.74 <0.001 19.9 29.27 0.185 16.75 28.21 0.018 21.15 55.56 <0.001

Note: IHDS-1 individual weights were applied. P value obtained from the chi-square test.
Those who reported no morbidity were excluded from this table and only those samples reporting any of the selected morbidities in the study were considered.
NA: Not available.
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Figure A1. Predicted probabilities of death during 2004–2005 to 2011–2012 by marital status, from logistic regression
interacting marital status with the health risk behaviours in 2004–2005 by gender and age group, IHDS, India.
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