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Abstract
Background and Objectives:  The present cross-sectional study examines gender differences in three major health measures 
among older adults in India and in China, and investigates whether these differences can be explained by major sociodemo-
graphic and health risk characteristics.
Research Design and Methods:  The study included 7,150 individuals in India and 13,367 individuals in China aged 50-plus 
who participated in the WHO Study on Global AGEing and Adult Health in 2007–2010. Logistic regression models for 
self-reported health (SRH) and ordinary least square regression models for grip strength and cognitive function were used 
to investigate gender differences in health.
Results:  A consistent female disadvantage was found in India and in China for all three health measures. Compared to their 
male counterparts, women in the Indian and the Chinese samples had, respectively, 38% (95% confidence interval [CI]: 
1.22, 1.56) and 36% (95% CI: 1.25, 1.48) higher risk of reporting poor SRH, 9.56 kg (95% CI: 9.91, 9.22) and 11.95 kg 
(95% CI: 12.29, 11.62) lower grip strength, and 3.64 (95% CI: 3.96, 3.32) and 1.99 (95% CI: 2.28, 1.71) lower cognitive 
scores. The magnitude of the female disadvantage in poor SRH and in grip strength changed very little when adjustments 
were made for marital status, education, place of residence, smoking status, height, and number of chronic conditions; but 
these characteristics accounted for about 50% of the gender gap in cognitive function.
Discussion and Implications:  In these study populations, major sociodemographic and health risk characteristics accounted 
for very small parts of the gender differences in health, except in cognition.
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Background and Objectives
Research evidence suggests that although women are cur-
rently expected to live longer than men worldwide, women 
tend to report being in worse health than men (Barford, 
Dorling, Smith, & Shaw, 2006; Oksuzyan, Juel, Vaupel, & 

Christensen, 2008; UN, 2015). Comparisons of developed 
countries have consistently found a female disadvantage in 
levels of physical disability, depression, and physical per-
formance; while gender differences in morbidity levels have 
been shown to vary depending on the chronic condition 
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(Crimmins, Kim, & Solé-Auró, 2011; Oksuzyan et al., 
2010; Van de Velde, Bracke, & Levecque, 2010). Research 
findings from low- and middle-income countries have sug-
gested that relative to men, women have worse general 
health (Ng et al., 2010), lower physical functioning levels 
(Yount & Agree, 2005), a substantial disadvantage in phys-
ical performance levels (Zunzunegui, Alvarado, Béland, & 
Vissandjee, 2009), and lower scores on various cognition 
measures (Weir, Lay, & Langa, 2014).

The existing research evidence regarding the underlying 
determinants of gender differences in health in India and in 
China is scarce and mixed. Some findings suggest that the 
female disadvantage in health persists even after control-
ling for socioeconomic characteristics, whereas others indi-
cate that such an adjustment may reverse the direction of 
the gender gap (Pandey & Ladusingh, 2015; Saikia, Bora, 
Jasilionis, & Shkolnikov, 2016). In the present study, we 
analyze the gender differences in three major health meas-
ures among older urban and rural subpopulations in India 
and in China, and examine whether these differences can be 
explained by major sociodemographic characteristics and 
health risk factors.

In India, temporary life expectancy (LE, between exact 
ages 0 and 60) among women did not exceed temporary 
LE among men until the early 1990s in urban areas, and 
until the mid-2000s in rural areas (Saikia, Jasilionis, Ram, 
& Shkolnikov, 2011). Substantial reductions in child and 
maternal mortality in India from the mid-1970s to the 
mid-2000s contributed to improved survival, especially 
among women (Saikia et  al., 2011). The postponement 
of deaths to older ages is likely to result in a growing 
population of disabled older people—a development 
that will pose huge challenges for both India and China. 
According to India’s 2011 census, there were 27 million 
disabled people in India, and the burdens of poor health 
and disability were unequally distributed across men and 
women, urban and rural areas, and geographic regions 
(Saikia et al., 2016). Projections indicate that the numbers 
of disabled people at older ages will increase substantially 
in the near future. Moreover, the gender gap in health is 
becoming an important public health issue. This gap has 
been attributed to persisting gender disparities in educa-
tional and occupational opportunities, income, and access 
to health services.

India and China share certain cultural characteristics, 
including the prevalence of patrilineal and patrilocal kin-
ship systems (Dummer & Cook, 2008) and of institutional-
ized forms of discrimination against women in many aspects 
of life (Das Gupta et al., 2003). Although they are similar in 
some respects, India and China have different histories and 
different political, economic, and health care systems (Wolf 
et al., 2011), which might have influenced the differences 
in levels of social and gender inequality observed in these 
countries (Hannum & Xie, 1994). According to recent esti-
mates for India, 33% of women aged 15+ participate in 
the labor market (2009) (Wolf et al., 2011) and the female 

adult literacy rate is 65% (2010–11) (World Bank, 2011); 
while the respective estimates for China are 67% and 93%.

Compared to India, China performs better on a broad 
range of health measures, has superior systems of health 
care service delivery and health insurance coverage 
(Dummer & Cook, 2008; Yip & Mahal, 2008), and has 
lower levels of gender inequality in education and in formal 
employment. Thus, we hypothesized that the female disad-
vantage in health is greater in India than in China, and that 
the gender differences are more pronounced in rural areas 
than in urban areas in both countries.

Design and Methods

Study Population
For the study, we used data from Wave 1 of the WHO Study 
on Global AGEing and Adult Health (SAGE), a multicountry 
study conducted to monitor the health and well-being of adult 
populations in China, Ghana, India, Mexico, the Russian 
Federation, and South Africa (Kowal et al., 2012). Multistage 
cluster sampling strategies were used in all of these countries. 
The response rates among the age groups 50–59 and 60+ 
were, respectively, 92% and 93% in China and 90% and 
85% in India. The survey materials and the interviewer train-
ing and were standardized across the countries. The present 
analysis is based on responses from 7,150 individuals in India 
and 13,367 individuals in China who were aged 50 or older.

Health Outcomes

Self-reported general health (SRH) was assessed through 
a single question: “In general, how would you rate your 
health today?” The five possible response options—very 
good, good, moderate, bad, and very bad—were collapsed 
into two categories to allow us to examine the preva-
lence of poor self-rated health (very bad and bad response 
options). Epidemiological studies have shown that the self-
assessment of general health is a valid measure of individ-
ual health status, and an important predictor of functional 
ability and survival (Idler & Benyamini, 1997).

Handgrip strength (in kilograms) was measured twice in 
each hand using a Smedley Hand Dynamometer (Scandidact 
Aps, Denmark), and the highest of the four measurements 
was used in the present study. A number of scholars have sug-
gested that handgrip strength is a better marker of frailty than 
chronological age (Syddall, Cooper, Martin, Briggs, & Aihie 
Sayer, 2003); and this indicator has been shown to predict all-
cause and cause-specific mortality (Fujita et al., 1995; Leong 
et al., 2015), disability at older ages (Rantanen et al., 1999), 
cognitive decline (Alfaro-Acha et al., 2006), and hospitaliza-
tion (Cawthon et al., 2009). There is compelling evidence that 
men outperform women on handgrip tests at all ages and 
across all continents (Bohannon, Peolsson, Massy-Westropp, 
Desrosiers, & Bear-Lehman, 2006; Leong et al., 2015).

Five cognition tests were used to generate a Cognitive 
Composite Score (CCS) in both countries. These tests 
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examined the participants’ immediate verbal recall (num-
ber of words immediately recalled from a list of 12 nouns), 
delayed verbal recall (number of words recalled from the 
same 12-item list after a delay of around 10 min), forward 
digit span (number of correct responses out of a possible 14 
on the digits forward task), backward digit span (number 
of correct responses out of a possible 14 on the digits back-
ward task), and verbal fluency (number of animals named 
in one minute). The CCS was based on the combined results 
of the five individual cognitive tests (Lee, Shih, Feeney, & 
Langa, 2014). Sex- and age-specific (10-year age intervals) 
means were used to replace missing scores on an individual 
cognitive test. If two or more items were missing, the CCS 
was coded as missing.

Covariates

Sociodemographic characteristics (age, marital status, edu-
cation, and place of residence), lifestyle behavior (tobacco 
use), and health risk characteristics (height and weight 
for grip strength and number of chronic conditions) were 
included in the analyses as potential confounders. The par-
ticipants’ ages were included in 5-year age groups, from 
50–54 to 80+; and each participant’s marital status was 
included as married or another status. Education was 
measured as the highest completed level with three catego-
ries: less than primary, primary, and secondary or higher. 
The participants’ tobacco use (smoke, sniff, or chew) was 
categorized as never, former, and current use. The morbid-
ity measure was composed of a total of eight self-reported 
physician-diagnosed chronic conditions: angina, arthritis, 
asthma, stroke, diabetes, depression, chronic lung disease, 
and hypertension. The participants were further catego-
rized as having no, one, or two or more chronic conditions. 
Additionally, height was included in the analysis of the 
CCS, as height is influenced by food intake and the bur-
den of infectious diseases in childhood, is associated with 
late-life cognitive abilities, and is often used as a proxy for 
conditions in childhood (Case & Paxson, 2008; Guven & 
Lee, 2013). Height and weight were measured using stand-
ard procedures previously described elsewhere (Agrawal & 
Agrawal, 2016).

Analytical Strategy

The descriptive statistics for the analysis variables were 
weighted using individual poststratification weights that 
adjust for differences in locality, gender, and age relative 
to the 2006 projected population estimates in India, and 
to the 2008 population projections in China (Arokiasamy, 
Parasuraman, Sekher, & Lhungdim, 2013). Direct age 
standardization relative to the World Standard Population 
was applied to compare the prevalence of poor SRH and 
the means of grip strength and the CCS in the Indian and 
the Chinese total study populations.

Logistic regression analysis was applied to investi-
gate the gender differences in poor SRH, and ordinary 
least squares linear (OLS) regression was used to exam-
ine the gender differences in grip strength and the CCS. 
The regression models were country-specific, and were 
based on unweighted data. Three models were estimated 
to examine gender differences in health when additional 
covariates were included. Model 1 includes gender and 
age, while Model 2 also includes marital status, educa-
tion, place of residence, tobacco use, height (for grip 
strength and the CCS), weight (for grip strength), and 
number of chronic conditions. To examine whether edu-
cation and place of residence had different effects on 
men and women, the interactions of gender with educa-
tion and residency area were included in Model 3. Since 
the results of a descriptive analysis suggest that the age-
related decline in grip strength may differ by gender, 
Model 3 also includes the interaction between age and 
gender. In response to previous findings showing that 
health and mortality patterns differed by place of resi-
dence in India and in China (Saikia et  al., 2011; Weir 
et  al., 2014), we conducted additional analyses of gen-
der differences in health for urban and rural subsamples 
separately. The model specifications were similar to those 
used in the analyses of the total country-specific samples. 
All of the analyses were performed using Intercooled 
Stata 14 (StataCorp, L, 2015).

Results

Descriptive Results
The Chinese male and female study participants (63.2 years 
SD = 9.4 and 63.1 years, SD = 9.5, respectively) were older 
than their same-sex counterparts in India (62.3  years, 
SD = 9.0 for men and 61.4 years, SD = 9.1 for women). The 
shares of Chinese men and women who were married, had 
at least primary education, were living in an urban area, 
and had never used tobacco were higher than those of their 
Indian counterparts. The shares of participants who had no 
chronic conditions were similar in the two male popula-
tions, but were higher among Indian women than among 
Chinese women (Table 1). The gender differences in marital 
status and education were larger in India than in China. 
Tobacco use was very low among Chinese women, and 
was lower among Indian women than among Indian men. 
The age-standardized prevalence of poor SRH was higher 
among Indian and Chinese women than among their male 
counterparts (Table 2), and the gender differences were sim-
ilar in the two countries (−5.2 in India vs. −4.8 in China). 
The age-standardized means of grip strength and the CCS 
were higher among men than among women in both coun-
tries, but the male advantage was larger in China than in 
India for grip strength (9.5 in India vs. 11.9 in China), and 
was smaller in China than in India for cognitive function 
(3.6 in India vs. 1.9 in China).
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Figure 1 illustrates that the prevalence of poor SRH was 
higher among Indian and Chinese women than among their 
opposite-sex counterparts, and that the magnitude of the 
gender differences in overall health between the two coun-
tries varied across age groups. The men had higher grip 
strength levels and cognitive scores than the women in both 
countries. Chinese men and women performed better than 
their Indian counterparts on grip strength and cognitive 
tests; and Chinese women had higher cognitive scores than 
Indian men.

Regression Results for Gender Differences 
in SRH

The risk of reporting poor SRH was 38% (odds ratio 
[OR]  =  1.38, 95% CI: 1.22, 1.56) higher among Indian 
women and 36% (OR = 1.36, 95% CI: 1.25, 1.48) higher 
among Chinese women than it was among their male coun-
terparts in the model adjusted for age only, and it changed 
very little when additional covariates were adjusted for 
(Table  3). In the Indian sample, place of residence and 

Table 2.  Age-standardized Prevalencea of Poor Self-rated Health and Age-standardized Means of Grip Strength and Cognitive 
Function

India China

Men Women Men Women

%/Mean SE %/Mean SE %/Mean SE %/Mean SE

Poor SRHb 18.71 0.01 23.95 0.007 17.76 0.005 22.58 0.005
Grip strength 28.26 0.14 18.77 0.106 34.82 0.129 22.87 0.110
CCS 27.41 0.11 23.81 0.117 33.68 0.109 31.80 0.099

Note: aStandardized to the WHO Standard world population. bSRH = Self-reported health; SE = Standard error; CCS = Cognitive composite score.

Table 1.  Characteristics of Study Populations in WHO-SAGE India and China, 2007–2010

India China

N Men Women N Men Women

Age
  50–54 1,662 21.8 24.8 2,880 21.1 21.9
  55–59 1,517 20.3 22.1 2,927 21.7 22.1
  60–64 1,310 18.2 18.5 2,139 16.5 15.6
  65–69 1,146 17.3 14.7 1,829 13.7 13.7
  70–74 776 11.5 10.2 1,652 12.5 12.2
  75–79 372 5.8 4.6 1,150 8.8 8.4
  80+ 367 5.1 5.2 790 5.7 6.1
Current marital status
  Nonmarried 1,845 12.3 39.7 2,264 10.8 22.4
  Married 5,305 87.6 60.3 11,093 89.3 77.6
Education
  Never attended 4,111 46.6 79.0 5,877 33.5 53.2
  Primary 929 17.6 10.7 2,595 22.9 16.3
  Secondary and above 1,520 35.9 10.3 4,895 43.6 30.5
Place of residence
  Urban 1,861 24.6 27.5 6,567 46.6 51.4
  Rural 5,289 75.4 72.5 6,800 53.4 48.7
Tobacco consumption
  Never used 3,109 27.3 67.8 8,643 34.5 95.3
  Former user 344 8.5 1.9 797 12.1 1.1
  Current user 3,104 64.2 30.2 3,482 53.5 3.7
Chronic health condition
  None 3,260 50.4 49.0 6,124 50.8 44.1
  1 1,880 27.9 29.4 3,840 28.8 30.4
  2+ 1,419 21.6 21.7 2,995 20.4 25.5
Total sample 7,150 13,367

Note: Subtotals may not be equal to total sample due to missing cases.
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education did not affect the risk of reporting poor SRH 
differently among men and women; whereas in the Chinese 
sample, the risk of reporting poor SRH was lower among 
women with at least primary education (Supplementary 
Table 1). However, when the interactions were included in 
the model, there was no improvement in the model fit in 
either the Indian or the Chinese sample (likelihood-ratio 

[LR] test, chi-square (df) = 2.37 (3), p = .499 in India and 
LR test, chi-square (df) = 6.12 (3), p = .106 in China).

An additional analysis of gender differences in poor SRH 
by place of residence showed that the risk of reporting poor 
health was substantially higher among women than it was 
among men in both rural and urban areas of India and China 
(Table 4). However, after adjustments for additional covariates 

Figure 1.  Cross-sectional age trajectories of poor self-rated health, grip strength, and cognitive function in India and in China, WHO-SAGE 2007–2010.

Table 3.  Gender Differences in the Risk of Reporting Poor Self-reported Health, Grip Strength, and Cognitive Function in India 
and in China

India China

OR 95% CI p value OR 95% CI p value

Poor SRHa (n = 6,546) (n = 12,877)
Model 1b 1.38 1.22 1.56 <.001 1.36 1.25 1.48 <.001
Model 2 1.34 1.15 1.57 <.001 1.33 1.17 1.51 <.001
Model 3 1.10 0.79 1.54 .556 1.43 1.14 1.79 .002

Coeff. 95% CI p value Coeff. 95% CI p value

Grip strength (n = 6,221) (n = 12,120)
Model 1 −9.56 −9.91 −9.22 <.001 −11.95 −12.29 −11.62 <.001
Model 2 −8.27 −8.68 −7.85 <.001 −11.34 −11.80 −10.88 <.001
Model 3 −8.93 −9.96 −7.90 <.001 −11.37 −12.54 −10.21 <.001
CCS (n = 6,356) (n = 12,927)
Model 1 −3.64 −3.96 −3.32 <.001 −1.99 −2.28 −1.71 <.001
Model 2 −1.88 −2.24 −1.52 <.001 −0.95 −1.31 −0.59 <.001
Model 3 −1.94 −2.66 −1.22 <.001 −0.74 −1.40 −0.09 .026

Note: aSRH = Self-reported health; CI = Confidence interval; CCS = Cognitive composite score. bModel 1: gender and age; Model 2: Model 1 + marital status, 
education, place of residence, smoking status, height (grip strength and CCS), and number of chronic conditions; Model 3: Model 2 + interactions of gender with 
education and place of residence, Model 3 for grip strength: Model 2 + interactions of gender with age, education, and place of residence.
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were made, the female disadvantage in SRH was apparent in 
rural areas only in both countries. These patterns remained 
unchanged in Model 3, which included interactions between 
gender and education (Supplementary Table  4). Including 
these interactions did not change the levels of poor SRH in 
the urban or in the rural subsamples in India or in China.

Regression Results for Gender Differences in 
Grip Strength

Grip strength was about 9.5 kg (95% CI: −9.9, −9.2) lower 
among Indian women and 11.9 kg (95% CI: −12.3, −11.6) 
lower among Chinese women than it was among their 
male counterparts (Table  3); and the male advantage in 
grip strength was greater in China than in India. The male 
advantage diminished only slightly when additional covar-
iates were included in the model. Further analysis showed 
that in both countries, levels of age-related decline in grip 
strength were steeper among men than among women, 
and that women with higher educational levels tended to 
have lower grip strength (Supplementary Table  2). The 

association between place of residence and grip strength 
was similar among men and women in both countries.

As in the analyses of the total country-specific sam-
ples, grip strength was found to be lower among Indian 
and Chinese women than among their male counterparts 
in both rural and urban areas (Table 4). The male advan-
tage diminished only slightly when additional covariates 
were included in the models, and the gender differences 
were larger in China than in India, irrespective of place of 
residence. The decline in grip strength was steeper among 
Indian and Chinese men in rural areas than among their 
female counterparts, but this pattern was less apparent in 
urban areas (Supplementary Table 5). Education had simi-
lar effects on grip strength among men and women in the 
Indian and in the Chinese rural–urban subsamples.

Regression Results for Gender Differences in 
Cognitive Function

Men performed better than women on cognitive tests in 
both countries, but the female disadvantage was greater 

Table 4.  Gender Differences in the Risk of Reporting Poor Self-reported Health, Grip Strength, and Cognitive Function by 
Place of Residence in India and in China

India China

Rural area OR/Coeff. 95% CI p value OR/Coeff. 95% CI p value

Poor SRHa (n = 4,872) (n = 6,541)
Model 1b 1.41 1.23 1.62 <.001 1.48 1.32 1.66 <.001
Model 2 1.35 1.14 1.61 .001 1.42 1.18 1.69 <.001
Model 3 1.26 1.04 1.52 .017 1.48 1.21 1.80 <.001
Grip strength (n = 4,641) (n = 6,293)
Model 1 −9.45 −9.85 −9.05 <.001 −11.89 −12.30 −11.48 <.001
Model 2 −7.98 −8.46 −7.50 <.001 −10.86 −11.46 −10.27 <.001
Model 3 −9.34 −10.22 −8.46 <.001 −11.17 −12.24 −10.10 <.001
CCS (n = 4,749) (n = 6,362)
Model 1 −3.97 −4.33 −3.62 <.001 −2.73 −3.08 −2.38 <.001
Model 2 −2.11 −2.52 −1.70 <.001 −1.03 −1.53 −0.53 <.001
Model 3 −2.45 −2.90 −1.99 <.001 −0.90 −1.47 −0.32 .002

Urban area OR/Coeff. 95% CI p value OR/Coeff. 95% CI p value

Poor SRH (n = 1,674) (n = 6,336)
Model 1 1.41 1.07 1.85 .015 1.31 1.14 1.50 <.001
Model 2 1.35 0.94 1.93 .105 1.19 0.98 1.43 .075
Model 3 1.37 0.85 2.20 .193 1.52 1.11 2.10 .010
Grip strength (n = 1,580) (n = 5,827)
Model 1 −9.89 −10.57 −9.20 <.001 −12.43 −12.96 −11.91 <.001
Model 2 −9.09 −9.93 −8.25 <.001 −11.86 −12.56 −11.16 <.001
Model 3 −8.68 −10.42 −6.93 <.001 −12.09 −13.96 −10.21 <.001
CCS (n = 1,607) (n = 5,935)
Model 1 −3.06 −3.72 −2.40 <.001 −1.76 −2.18 −1.34 <.001
Model 2 −1.17 −1.89 −0.46 .001 −0.72 −1.24 −0.20 .006
Model 3 −3.48 −4.56 −2.41 <.001 −1.47 −2.47 −0.47 .004

aSRH = Self-reported health; CI = Confidence interval; CCS = Cognitive composite score. bModel 1: gender and age; Model 2: Model 1 + marital status, education, 
smoking status, height (grip strength and CCS), and number of chronic conditions; Model 3: Model 2 + interactions between gender and education, Model 3 for 
grip strength: interactions of gender with age and education.
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in India (β = −3.64, 95% CI: −3.96, −3.32) than in China 
(β = −1.99, 95% CI: −2.28, −1.71) (Table 3). Adjustments 
for additional covariates substantially reduced these gen-
der differences, but women still had lower CCSs than men 
in both countries (Model 2). The association between edu-
cation and the CCS was similar among Chinese men and 
women, while having at least primary education was more 
beneficial for women than for men in India (Supplementary 
Table  3). Furthermore, in both India and China, women 
who were living in rural areas had lower levels of cogni-
tive function than their male counterparts. Levels of age-
related decline in the CCS did not differ by gender in either 
country.

Gender differences in cognitive function were apparent 
in both rural and urban areas of India and China in the 
base model, and after adjustment for additional covari-
ates (Table 4). The female disadvantage in cognition was 
greater in India than in China, irrespective of the place of 
residence. The effect of education on cognition was similar 
among Chinese men and women residing in both rural and 
urban areas, whereas in India the interaction of education 
with gender was statistically significant (Supplementary 
Table 6).

Discussion and Implications
The present cross-sectional study of Indian and Chinese 
populations provided evidence that women had lower 
self-rated health, grip strength, and cognitive function at 
older ages than their male counterparts. These female dis-
advantages were observed in both rural and urban areas, 
and our finding that gender differences in poor SRH and 
in the CCS were greater in rural than in urban subsamples 
partially supports our initial hypothesis. Marital status, 
education, place of residence, smoking status, height, and 
the number of chronic conditions were found to account 
for very small shares of the gender differences in SRH and 
grip strength, but for about 50% of the total gender gap 
in cognitive function. Further analysis indicated that the 
gender differences in cognition were primarily attributable 
to differences in education.

In line with comparative research evidence from devel-
oped countries (Crimmins et  al., 2010; Oksuzyan et al., 
2008), we found that women had worse self-reported 
health and lower grip strength than men in India and in 
China. The similarities in the gender differences in SRH 
found in India and in China can be partially explained by 
differences in the reporting patterns in these two countries. 
A recent study has shown that older Indians tend to have 
relatively positive perceptions of their overall health, but 
perform worse at the level of objective health measures 
(Cramm, Bornscheuer, Selivanova, & Lee, 2015). Our find-
ings for both India and China that the gender differences in 
SRH were greater in rural than in urban areas support the 
results of previous research indicating that individuals who 
were living in areas with better health facilities were able 

to evaluate their health more accurately than their coun-
terparts who were living in less advantaged areas, mainly 
due to differences in their respective levels of awareness of 
treatable conditions (Sen, 2002).

Like many previous studies (Bohannon et  al., 2006; 
Ramlagan, Peltzer, & Phaswana-Mafuya, 2014), we 
observed that Indian and Chinese men had higher grip 
strength levels than their female counterparts. The male 
advantage was greater in China than in India, in both the 
total samples and in the rural and the urban subpopula-
tions. Research evidence suggests that early life circum-
stances affect physical performance in later life (Strand, 
Cooper, Hardy, Kuh, & Guralnik, 2011). Most of the 
cohorts included in the SAGE Wave 1 grew up during peri-
ods in which poverty and infectious diseases were wide-
spread, and food supplies and health care resources were 
limited. During the war with Japan in the 1940s and the 
Great Leap Forward Famine in 1959–1962, China experi-
enced extreme food shortages, and Chinese families had to 
make hard choices about which family members to sustain 
(Ashton, Hill, Piazza, & Zeitz, 1992; Yi et al., 1993). India 
was less affected by wars, but experienced the Bengal fam-
ine in 1943 and the partitioning of the country in 1947, 
which was accompanied by riots and one of the largest mass 
migrations in human history (Mari Bhat, 1989; Sen, 1981). 
The strong economic incentives for families to provide boys 
with better education, nutrition, and health care than girls 
have been well-documented for China and India (Mishra, 
Roy, & Retherford, 2004; Watson, 1991). Thus, the harsh 
conditions that characterized these periods of war, famine, 
and political upheaval likely affected girls more than boys, 
and may have caused women who grew up during these 
periods to experience worse health than their male counter-
parts at older ages in India, and especially in China.

Like other studies conducted in low- and middle-income 
countries (Lee et al., 2014; Maurer, 2010), we observed a 
female disadvantage in cognitive function in India and in 
China. This finding is in contrast to evidence on the direc-
tion of gender differences in high-income countries, where 
women are commonly found to perform at the same or 
at higher levels than men (Langa et  al., 2008; Oksuzyan 
et al., 2010). Weber and colleagues showed that both men 
and women in less advantaged regions (with relatively low 
gross domestic products, high levels of mortality, large 
family sizes, and low educational levels) have worse cogni-
tive abilities than their counterparts in more advantaged 
regions, but that women tend to have even worse cogni-
tive abilities than men (Weber, Skirbekk, Freund, & Herlitz, 
2014). This pattern could partly explain the contrasting 
directions of gender differences in cognition found in India 
and China on the one hand, and high-income countries on 
the other.

As we initially hypothesized, our results show that the 
gender differences in cognition were larger in India than in 
China. It has been reported that education explains about 
one-quarter of the gender gap in various cognitive measures 
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in the Chinese population (Lee et al., 2014). The fact that 
much larger shares of women in India than in China never 
attended school (79% vs. 34%, respectively) may partially 
explain our finding that the gender differences in cognition 
were larger in India than in China. Moreover, because of the 
traditional distribution of gender roles, the women of these 
cohorts may have been confined to household activities that 
restricted their opportunities for social engagement and for 
working outside the home. Since social engagement has 
been shown to be protective of cognitive function (Yeh &  
Liu, 2003), a relative lack of social engagement among the 
women studied could help to explain the female disadvan-
tage in cognitive health observed in these two countries. 
Our finding of a greater female disadvantage in cognitive 
health in rural than in urban areas in both countries can 
be explained by the larger proportions of women with no 
education in rural than in urban areas in India (87% vs. 
58%) and in China (75% vs. 32%).

The study also revealed that while education had dif-
ferent effects on the grip strength levels of women and 
men, these differences disappeared in the analyses of rural-
urban subsamples. These unexpected findings contradict 
the results of previous research conducted in European 
settings (Mohd Hairi, Mackenbach, Andersen-Ranberg, & 
Avendano, 2010), and thus require further investigation.

The present study has some limitations. Although the 
same methodology was applied across all six WHO SAGE 
countries, cross-country comparisons of health should be 
made with caution, especially given that the measures of 
health used were self-reported. It is, however, likely that the 
comparison of gender differences across countries was less 
sensitive to methodological differences. Furthermore, the 
sample sizes were small given the enormous regional, socio-
economic, ethnic, and religious diversity of India and China. 
The samples were also too small to allow us to identify the 
most vulnerable groups within the respective national popu-
lations. An additional analysis that controlled for caste and 
religion in the Indian sample generated similar results, but 
much larger samples are needed to examine gender differ-
ences across castes. These issues should be taken into account 
when planning future surveys seeking to examine social and 
spatial diversities in health and mortality in countries where 
nationwide registers are not available.

Another limitation is that no data on individual income 
were collected in these surveys. Although information on 
household wealth is available in the survey data, previous 
studies from developing countries have shown that house-
hold asset-based wealth is often unrelated to individual 
health status, which can vary depending on which mem-
ber of the household owns the assets (Smith & Goldman, 
2007). It has been reported that less than 15% of Indian 
women are designated as the head of household, and that 
nearly 20% of women with earned income have no deci-
sion-making power (Kishor & Gupta, 2009).

To conclude, the present study adds to previous empiri-
cal evidence that women tend to have worse health in all 

countries, regardless of their economic development level. 
The female disadvantage in cognitive function was found to 
be larger in India than in China, while the opposite relation-
ship was observed for grip strength, and gender differences 
of similar magnitudes were found for self-perceived health. 
A female disadvantage was observed for all health outcomes 
except for SRH in urban and rural areas. The results fur-
ther showed that selected major socioeconomic character-
istics and risk factors accounted for only very small shares 
of the differences in self-perceived health and grip strength, 
but contributed substantially to the gender gaps in cognitive 
function. In light of previous research findings (Weber et al., 
2014), it is likely that as educational opportunities and living 
conditions improve in India and in China, women will make 
more gains in cognitive performance levels than men, and 
that the direction of gender differences in cognitive abilities 
in these two countries will be similar to those found in high-
income countries. To better explain the gender differences in 
health in these two countries, future studies should focus on 
other individual-level characteristics, such as the role of social 
networks and women’s levels of decision-making autonomy; 
and community characteristics, such as health care infra-
structure. There is also an urgent need to collect longitudinal 
data on subjective and objective health measures that would 
enable us to investigate the development of gender differences 
in health in low- and middle-income countries.
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