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Abstract

Background Hysterectomy, particularly when conducted in women younger than 45 years, has been associated with
increased risk of non-communicable diseases. In India, research indicates that hysterectomy is a common procedure
for women, but there have been no studies on its long-term effects. We examined patterns of hysterectomy amongst
women in India and associations with their health and well-being in later life.

Methods This analysis utilised the first wave of the Longitudinal Study on Aging in India, a nationally representative
study of adults that included a module on health and well-being.

We analysed data on 35,083 women >45years in India. We estimated prevalence of hysterectomy and performed
multivariable logistic regression to identify associated risk factors and to examine the association between hysterec-
tomy status and eight self-reported chronic conditions, hospitalisation and mobility.

Results The prevalence of hysterectomy among women >=45years was 11.4 (95% Cl: 10.3, 12.6), with higher odds
among urban women (aOR: 1.39; 1.17,1.64) and higher economic status (highest compared to lowest quintile: aOR:
1.95; 144, 2.63). Hysterectomy history was associated with four chronic conditions: hypertension (@aOR: 1.51; 95% Cl:
1.28,1.79), high cholesterol (aOR: 1.43; 1.04, 1.97), diabetes (aOR: 1.69; 1.28, 2.24), and bone/joint disease (@OR: 1.54;

1.20, 1.97) and higher odds of any hospitalisation in the past year (@OR: 1.69; 1.36, 2.09).

Conclusions In India, evidence suggests that hysterectomy is associated with major chronic conditions. The assess-
ment for hysterectomy as a treatment option for gynaecological morbidity should consider potential health conse-
quences in later life.
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Introduction

Hysterectomy, removal of the uterus, is a common sur-
gical procedure used to treat gynaecological morbidities
such as fibroids, cysts, and uterine prolapse in women
typically close to or after menopause [1]. Hysterectomy
prevalence varies widely across high-income coun-
tries, ranging from 173/100,000 women in Denmark to
510/100,000 in the United States, with many countries
reporting a decline over time due to advances in alter-
native interventions [1]. Hysterectomy accompanied by
removal of the ovaries (oophorectomy) surgically induces
menopause, while uterine removal alone is associated
with decline in ovarian function [2—4]. A 2022 systematic
review of 29 studies on the long term effects of hysterec-
tomy —both with and without oophorectomy—indicated
evidence of an association between hysterectomy and
chronic diseases among women, including an increased
risk of cardiovascular events, cancers, depression, meta-
bolic disorders, and dementia [5]. Risks are higher for
women whose ovaries were concurrently removed, due
to loss of oestrogen. However, emerging evidence from
cohort studies indicates that hysterectomy with ovar-
ian preservation is associated with higher risk of car-
diovascular disease and metabolic disorders [6, 7] and
all-cause mortality for women who underwent hysterec-
tomy before age 50 and without hormonal therapy. As a
result,the common use of hysterectomy is a critical issue
for women’s health through the life course, both as a
reflection of inequitable access to health services and for
its long-term consequences for women’s health [8].

Population-based research on hysterectomy has largely
focused on high-income settings, with limited understand-
ing of the prevalence, risk factors, and long-term health
effects of hysterectomy in low and middle-income coun-
tries [1, 9]. In India, policymakers, health care providers,
and researchers have sought to address reports of wide-
spread use of hysterectomy among young women [10].
India’s National Family Health Surveys in 2015-16 and
2019-20 reported that nearly 1 in 10 women have under-
gone hysterectomy by age 50, ranging up to 1 in 5 in the
states of Andhra Pradesh and Telangana [11, 12]. Amongst
women 40-49years, the median age at hysterectomy was
37years, approximately a decade earlier than the age of
natural menopause in India (48years) [1, 11]. The survey
found the most common self-reported reason for under-
going hysterectomy among women 15-49years was exces-
sive menstrual bleeding, followed by fibroids/cysts.

A growing body of evidence from high-income settings
suggests that hysterectomy, particularly with oophorec-
tomy, is a contributing factor in chronic disease in wom-
en’s mid-life and beyond [13-15]. In India, despite growing
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policy-level concern over high prevalence amongst young
women, there is limited evidence on the long term con-
sequences of hysterectomy on women’s health. Early hys-
terectomy in India, before age 45years, renders women
exposed to a considerably longer menopausal phase with-
out oestrogen as compared to other settings, which in turn
may contribute to greater risk or accelerated onset of non-
communicable disease [8, 16]. This paper utilises a nation-
ally representative survey amongst women 45years and
older to examine: (i) the prevalence of hysterectomy and
correlated risk factors and (ii) associations between history
of hysterectomy and women’s health status.

Methods

Study design and setting

This analysis is based on cross-sectional data from the
first wave of the Longitudinal Aging Study of India
(LASI), the first nationally representative survey of older
adults in India [17]. Conducted by the International Insti-
tute of Population Studies (IIPS) and partners [18] in the
year 2017-18, the survey covered 29 states and 6 union
territories (excluding Sikkim). The LASI Wave 1 survey
aimed to examine health status amongst India’s older
population, such as the prevalence of chronic diseases
including hypertension, asthma, diabetes and depres-
sion. The survey used a multi-stage, stratified area prob-
ability cluster sampling design, with three-stage sampling
in rural areas and four-staged sampling in urban areas,
to generate national and state-level estimates. House-
holds were eligible if they had at least one individual over
45years of age. In selected households, each consenting
adult aged >45 in the household was interviewed, along
with their spouse to obtain information on economic,
social, and health characteristics. The survey included
72,250 participants (men and women >45years and their
spouses), with an individual response rate of 87.3%. We
utilised data on 35,083 women >45years of age.

Variables

The survey had a specific module on women’s health that
covered history of hysterectomy and the self-reported
reason for undergoing the procedure. However, age at the
time of procedure was not recorded. A chronic disease
module included history of professional diagnosis with
a chronic condition and the year of diagnosis. Diseases
included were hypertension, diabetes, high cholesterol,
chronic lung disease, chronic heart disease, stroke, bone/
joint diseases, and neurological/psychiatric diseases. Bio-
marker measures included height and weight, hand grip
strength and blood pressure, along with physical exami-
nations for lung function and visual acuity. Mobility was
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assessed based on self-reported difficulties expressed on a
list of nine activities,' categorised as none (no problems),
or one or more issues (at least one issue). Depression was
measured using the 10-item Center for Epidemiological
Studies-Depression (CES-D) scale. Women self-reported
any hospitalisation in the past 12 months.

Statistical methods

We generated a dichotomous variable for hysterectomy
status and calculated prevalence estimates with 95% con-
fidence intervals (CIs). We present age-specific preva-
lence in 5-year age bands and women aged >60years.
Missing data are reported in each table. Multivariable
logistic regression was performed to identify risk fac-
tors associated with hysterectomy. We included vari-
ables reported in our previous analysis with younger
women and the published literature on hysterectomy
in India [9, 11, 19]. The model adjusts for demographic
characteristics, including age, years of schooling (none,
1-5years, 5-10years and more than 10years), place of
residence (rural/ urban), marital status, number of chil-
dren, caste, and tribal status (i.e. following government-
issued categories for vulnerable groups: Scheduled Tribe
(ST), Scheduled Caste (SC) and Other Backward Class
(OBC),> and other), religion (Hindu/Muslim/ Chris-
tian/Other), monthly per capita expenditure (MPCE)
(categorized into five quintiles by LASI as a measure of
economic status), Body Mass Index (BMI), measured
using the biomarker measurements of height and weight
[BMI =weight, kg/ (height, m)?], and classified (as per
WHO guidelines) as underweight (BMI <18.4), normal
(BMI 18.5 to 24.9), overweight (BMI 25 to 29.9), and
obese (BMI >30), and employment history. We include a
fixed effect for state, as previous analyses indicate consid-
erable variation by state [19]. Adjusted Wald tests were
used to calculate p-values for categorical variables with
more than two categories.

We estimated adjusted odds ratios of the association
between hysterectomy status and 12 conditions that have
been previously reported as potential long-term effects
of hysterectomy [5, 13, 14, 16, 20]. These were: (i) self-
reported chronic disease: hypertension, diabetes, bone/
joint diseases, high cholesterol, chronic lung disease,

! Activities include: (i) Walking 100 yards, (ii) Sitting for 2 hours or more, (jii)
Getting up from a chair after sitting for long period, (iv) Climbing one flight
of stairs without resting, (v) Stooping, kneeling, or crouching, (vi) Extending
arms above shoulder level (either arm), (vii) Pulling or pushing large objects,
(viii) Carrying weights over 5k, and (ix) Picking up a coin from a table.

2 Backwards classes are a collective group of castes recognised as educa-
tionally and/or socially disadvantaged by the Government of India, includ-
ing: low social position in the traditional caste hierarchy; lack of general
educational advancement; inadequate or no reservation in Government
service; or inadequate representation in the field of trade, commerce and
industry.
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chronic heart diseases, stroke and neurological/psychi-
atric conditions; (ii) hospitalisation in the last 12 months
for any condition (iii) clinically measured blood pressure,
hand grip strength and mobility [21]. All models were
adjusted for demographic characteristics (age, education
level, place of residence, marital status, number of chil-
dren, caste, religion and socioeconomic status) and state.
Associations with hypertension, diabetes, high choles-
terol, chronic lung and heart disease, stroke, bone/joint
disease, and mobility issues included adjustment for BMI
as a potential confounder, as studies conducted in India
have reported an association with hysterectomy and
these conditions [22—24]. The median age at diagnosis for
each morbidity was estimated from self-reported data in
the survey, adjusted with survey weights.

All analyses were conducted in Stata 13 using sampling
weights at the household and individual level to account
for the multi-stage sampling design. Sampling weights,
as recommended by the main survey report, were used
to reduce bias that may arise due to the survey design,
differential sampling rates, non-responses and post-
stratification adjustments [18]. Although this secondary
analysis of publicly available data did not involve patients
directly, we will disseminate findings through previously
established networks of women’s groups and research-
ers engaged in hysterectomy advocacy in India [25]. We
report findings according to the STROBE guidelines for
observational studies.

Results

The prevalence of hysterectomy among women 45
and older was 11.4% with highest prevalance amongst
women 45-59 and lower prevalence among women over
60years (Table 1). The median age of women with hys-
terectomy was 57years [IQR: 50, 65] and women with-
out hysterectomy was 59 [IQR: 51, 68]. The leading
self-reported reasons for hysterectomy were excessive
menstrual bleeding/pain (33.7%), fibroids/cysts (25.5%)
and uterine prolapse (17.1%) (Fig. 1), with some variation
in indications across age groups. Women in ages 45-49,
for example, had higher reported excessive menstrual
bleeding/pain.

Hysterectomy prevalence varied widely across Indian
states (Fig. 1). In two states, Andhra Pradesh and Pun-
jab, the prevalence of hysterectomy was higher than 20%
of women >45vyears. Prevalence was higher than 10% in
Southern states, while states in Central and Northeast
India reported lower prevalence. The self-reported rea-
son for hysterectomy varied in the two highest preva-
lence states: almost one-half of women (46.3%) in Andhra
Pradesh reported excessive menstrual bleeding com-
pared to 19.4% in Punjab. Uterine prolapse was reported
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Table 1 Prevalence and self-reported reasons for hysterectomy amongst women >=45years, LASI (2017). (Unweighted n)

Allwomen, age>45 Women aged 45-49 Women aged 50-54 Women aged 55-59 Women aged 60+

N =35,083 N=7273 N =5908 N =5536 N=16,366

Prevalence of Hysterectomy, % 114(103,12.6) 13.8(106,17.7) 11.9(105,13.5) 13.1(11.1,15.5) 9.8(8.3,11.5)
(95% Cl)
N 3648 762 678 660 1549
Missing observations 164 44 25 25 70
Self-reported indication for hysterectomy, %(n)

Excessive menstrual bleeding/ 33.7(1172) 39.5 (240) 33.1(227) 29.3(215) 32.5(490)
pain

Fibroid/ cyst 25.5(1128) 26.1(262) 30.5(218) 274 (220) 224 (428)

Uterine prolapse 17.2(618) 15.0 (108) 19.9 (114) 14.2 (91) 18.5 (305)

Uterine disorders/ rupture/ injury ~ 11.2 (329) 20.5 (64) 9.0 (67) 8.2 (67) 8.0(131)

Reason unknown 9.3 (462) 6.7 (98) 10.2(77) 9.5 (80) 10.5 (207)

Severe postpartum haemorrhage 4.4 (618) 33(32) 46 (31) 3.8(34) 5.1(73)

Cancer 2.2(95) 1.9 (20) 25(18) 1.8(13) 24 (44)

Other 0.3 (20) 0.5 (4) 0.3 (5) 03(2) 029

by only 5.8% of women in Andhra Pradesh compared to
23.8% in Punjab (Supp Fig. 1).

Compared to women living in rural areas, urban resi-
dents were more likely to have had hysterectomy (aOR:
1.39; 1.17,1.64), as well as those with higher household
economic status (highest compared to lowest quintile:
aOR: 1.95; 1.44, 2.63) (Table 2). Compared to women
with normal BMI, underweight women had lower odds
(aOR: 0.63; 0.53,0.76) and overweight women had higher
odds of history of hysterectomy (aOR: 1.31, 1.05,1.64).
There was some variation by caste and religion; women
from tribal communities had lower odds of hysterectomy
compared to other groups. We found no evidence of an
association of hysterectomy with employment history or
educational attainment.

We found evidence for an association (p<0.05)
between hysterectomy and four chronic conditions, com-
pared to women without hysterectomy: hypertension
(aOR: 1.53; 95% CI: 1.29, 1.81); diabetes (aOR: 1.57; 1.19,
2.06); high cholesterol (aOR: 1.44; 1.05, 1.98); and bone/
joint disease (aOR: 1.48; 1.16, 1.92) (Table 3). Women
with hysterectomy had higher odds of any hospitalisation
in the last twelve months (aOR: 1.69; 1.36, 2.09) com-
pared to women who have not had the procedure. Analy-
ses stratified by wealth quintile for each outcome showed
no evidence of effect modification. We found no evidence
of higher odds of lung or heart disease, stroke, neurologi-
cal conditions, depression, measured hypertension, hand
grip strength, or mobility among women with hysterec-
tomy. Age at diagnosis for diabetes was 10years later, and
bone/joint disease 7years later, for women with hyster-
ectomy compared to those without hysterectomy. There

was limited difference in ages at diagnosis for hyperten-
sion and high cholesterol.

Discussion

This paper reports on the first population-based study
of hysterectomy in India among women in mid-life and
older that includes analyses of associations with women’s
health status. Approximately 1 in 8 Indian women aged
45years and above had already undergone hysterectomy,
ranging up to 1 in 5 in the states of Andhra Pradesh and
Punjab. The leading, self-reported reasons for hysterec-
tomy in this study were symptoms of common gynae-
cological ailments, such as excessive menstrual bleeding
and self-reported fibroid/cysts. We found evidence of an
association between history of hysterectomy and diabe-
tes, hypertension, bone/joint diseases, high cholesterol
and hospitalisation amongst women in this survey. In
addition, our results indicated a puzzling variation in the
age at diagnosis for chronic disease by hysterectomy sta-
tus, with no clear pattern across conditions.

While there are no comparable population-based
estimates of hysterectomy in other South Asian stud-
ies, the prevalence of hysterectomy amongst women
>45vyears in India was higher than that reported in
2017 in China, where approximately 7% of women
aged 45-54 had undergone hysterectomy [26]. Women
living in urban areas and from higher economic strata
had greater odds of reporting a hysterectomy than
rural dwellers and those in poorer households. In con-
trast, our earlier analysis of India’s National Family
Health Survey (2015-16) of women aged 15-49 found
higher odds of hysterectomy amongst rural women



Desai et al. Women'’s Midlife Health

(2023) 9:1

Jammu &
Kashmir

Rajasthan

Madhya Pradesh

Maharashtra

Telangana

Fig. 1 Prevalence of hysterectomy amognst women >45, LASI 2017-2018

with less education [11]. This difference across age
groups may reflect changes in India’s health system
over time. Expanding access to surgical procedures
in rural areas, as reflected in increasing caesarean
rates [27], could explain higher rates of hysterectomy
amongst younger, rural women not seen in this older
cohort. Similarly, lower rates in younger urban women
at present, compared to the LASI cohort, could reflect
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increasing availability of alternative treatment options
for gynaecological morbidity.

Further, the state-wise distribution of hysterectomy
reflects well-established variation in health systems
in Indian states. States with hysterectomy prevalence
higher than 20%, such as Andhra Pradesh and Punjab,
are ranked 2nd and 5th respectively in the national
NITI Aayog health performance index, which includes
both health outcomes and health systems capacity
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Table 2 Characteristics associated with hysterectomy status, women >=45 years, LASI (2017)

Women with Women without Total Adjusted ORP
Hysterectomy Hysterectomy
N=3648 N=31,435 N=35,083? (95% CI)
Age
age 45-49 23.9(761) 19.4 (6468) 20.0 (7273) ref
age 50-54 16.5 (678) 15.8 (5205) 15.8 (5908) 0.92(0.72,1.19)
age 55-59 17.6 (660) 15.1(4851) 15.3 (5536) 1.19(0.92, 1.54)
age 60+ 42.0(1549) 49.8 (14747) 48.8 (16366) 0.92(0.7,1.19)
p value 0.103
Education
Never attended school 56.9(2011) 66.0 (19243) 64.8 (21334) ref
Up to primary 20.9 (898) 18.1 (6369) 18.5(7315) 0.93(0.77,1.14)
Middle school and higher 22.0(739) 15.7 (5658) 16.5 (6431) 0.85 (0.56, 1.29)
p value 0.677
Place of Residence
Rural 57.1(2193) 69.0 (20254) 67.5(22535) ref
Urban 42.8 (1455) 30.9(11017) 324 (12548) 1.32(1.1,1.59)
p value 0.003
Marital status
Currently married 67.3 (2548) 60.9 (19421) 61.6 (22058) ref
Never married 0.1 (16) 1.1(345) 1.0 (364) 0.15(0.04,0.59)
Others © 324(1084) 37.9 (11505) 37.3(12661) 0.82 (0.65, 1.03)
p value 0.003
Number of children ¢
No child 1.9 (79) 3.3(1120) 3.2 (1206) ref
1-2 children 32.9(1028) 25.0(8143) 25.8(9185) 1.16 (0.76, 1.79)
3 or more children 64.4 (2579) 71.1(21859) 70.1 (24402) 1.25(0.83,1.88)
missing observations 30 149 290
p value 0.508
Caste
Other Backward Class (OBC) 53.7 (1590) 44.1 (11453) 451 (13108) ref
Scheduled Caste (SC) 16.0 (653) 19.8 (5234) 19.3 (5910) 0.81(0.68,0.97)
Scheduled Tribe (ST) 4.2 (306) 9.2 (5775) 8.7 (6109) 0.52(0.39,0.69)
Other 23.8(977) 24.0 (7662) 24.0 (8682) 0.92(0.74,1.14)
missing observations 122 1147 1274
p value <0.001
Religion
Hindu 83.3(2848) 81.6 (22684) 81.8 (25649) ref
Muslim 9.4 (284) 11.6 (3945) 11.3 (4254) 0.55(0.41,0.73)
Christian 24(243) 3.5(3278) 33(3534) 0.84(0.62,1.14)
Other 4.6(273) 3.2(1364) 3.4 (1646) 1.17(0.84, 1.64)
p value <0.001
Monthly per capita expenditure (quintile)
1 (lowest) 14.3 (504) 22.1 (6438) 21.1(6976) ref
2 16.8 (618) 21.8 (6456) 21.2(7104) 1.24(0.99,1.57)
3 18.6 (710) 20.7 (6317) 204 (7058) 1.26 (0.98,1.63)
4 23.7 (839) 18.9 (6128) 19.4 (7004) 1.73(1.27,2.35)
5 26.5(977) 16.3(5932) 17.6 (6941) 1.76 (1.32,2.34)
p value <0.001
BMI category
Underweight 9.1 (350) 19.3(5330) 18.1 (5690) 0.63(0.53,0.76)
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Table 2 (continued)
Women with Women without Total Adjusted ORP
Hysterectomy Hysterectomy
N=3648 N=31,435 N=35,083% (95% CI)
Normal 39.0 (1461) 43.1 (13839) 424 (15315) ref
Overweight 28.5(1022) 18.7 (6436) 19.8 (7467) 1.31(1.05, 1.64)
Obese 11.7(512) 8.2 (2740) 8.5 (3258) 1.1(0.81,1.5)
missing observations 303 2926 3353
p value <0.001
Ever employed for 3 or more months
No 43.9(1785) 45.7 (14875) 45.6 (16736) ref
Yes 56.0 (1863) 54.2 (16394) 54.3 (18344) 1.09(0.9,1.32)
missing observations 0 2 3
p value 0.360

? Includes missing data = 164 from the hysterectomy indicator where respondents reported don't know (n=33), refused (n=8) and missing observations (n=123)

b Adjusted for state
¢ Others includes widowed, divorced, deserted, separated, live in relationship
9 Number of living children include biological, adopted and step-children

[28]. The higher prevalence of hysterectomy may
reflect higher access to surgical infrastructure, while
extremely low prevalence in others, such as in the
Northeast, likely reflects inadequate infrastructure and
unmet need for treatment for gynaecological ailments,
including hysterectomy [29]. If we were to consider
caesarean section rates as a proxy for access to surgical
services, both states had caesarean section rates higher
than the national average [27]. However, our previ-
ous analyses amongst women aged 15-49years found
this was not a consistent correlation; several states
with similarly high caesarean section rates report
low prevalence of hysterectomy [11]. There has been
considerable debate in India over the role of publicly-
funded health insurance schemes in incentivising hys-
terectomy. In this analysis, the two states with highest
hysterectomy prevalence diverged regarding insurance
coverage: 75% percent of households were covered by
health insurance in 2015-16 in Andhra Pradesh, while
only 21% were insured in Punjab [30]. Moreover, rea-
sons for the procedure differed considerably in these
two states (Supp Fig. 1), suggesting differences in the
epidemiological burden of gynaecological morbidity
and/or treatment offered to women. Further research
on the health system drivers of hysterectomy is war-
ranted, along with analysis of treatment pathways for
gynaecological morbidity.

Hysterectomy and women’s health
Both the LASI and NFHS surveys in India indicated the
use of hysterectomy for gynaecological ailments such as

excessive menstrual bleeding and cysts/fibroids, which
are typically amenable to non-invasive procedures. Popu-
lation-level surveys on gynaecological morbidity suggest
that reproductive tract infections and menstrual disor-
ders are common amongst reproductive-aged women in
India, but barriers to seeking treatment persist in most
states [31]. Qualitative research amongst low-income
women in rural areas has indicated that hysterectomy
was commonly used as a first or second-line procedure
to treat gynaecological morbidity amongst young, rural
women, due to distance, cost barriers and provider moti-
vations [9, 32].

When hysterectomy is accompanied by removal of
both ovaries (bilateral oophorectomy), the procedure
surgically induces menopause, which in turn can accel-
erate the onset of non-communicable disease. There are
no nationally representative data in India on ovarian
preservation with hysterectomy; however, audits in two
tertiary care hospitals found that between 38 to 59% of
hysterectomies included oophorectomy [33, 34]. Reports
suggest that hormone replacement therapy is not typi-
cally offered to women who undergo hysterectomy (with
or without oophorectomy) in India [35]. LASI did not
record history of oophorectomy, which in any case could
be difficult for women to distinguish in self-reports.

Observational evidence from LASI of an association
between diabetes, hypertension, bone/joint diseases,
and high cholesterol amongst Indian women with hys-
terectomy is consistent with a growing body of evidence
on the role of reproductive health events in the onset
of chronic disease in later life [8]. Longitudinal data
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Table 3 Health status amongst women >45years, India, LASI (2017)

Page 8 of 10

Prevalence
amongst all
women >45yrs

Prevalence, by hysterectomy status %

(95%Cl)

AOR? (95% CI)

Median age at diagnosis [IQR], by

hysterectomy status

% (n) with hysterectomy  w/o hysterectomy with w/o hysterectomy
hysterectomy
N =35,083 N =3648 n N=31,435 n

Chronic diseases

Hypertension  30.9 (11,327) 434(37.6,493) 1550 29.4(283,30.5 9743  1.53(1.29,1.81)*** 45 [45, 54] 50 [40, 58]

Diabetes 12.1 (4384) 224(16.0,306) 670 109(99,119) 3701 1.57 (1.19, 2.06)*** 60 [55, 60] 50 [38, 56]

High Choles- 2.2(1337) 3.7(29,4.6) 243 2.1(1.8,24) 1083 144 (1.05,1.98)** 5048, 55] 53 [45, 58]
terol

ChronicLlung  6.1(1829) 55(4.0,7.6) 200 62(54,7.2) 1625 092 (0.63,1.36) 53[50, 53] 48 (35, 54]
Disease

Chronic Heart 3.4 (1090) 3.7(28,48) 159 34(26,44) 924 0.90(0.58, 1.38) 48 [26, 50] 53 [49, 60]
Disease

Stroke 14 (475) 14(1.0,2.1) 53 14(1.3,1.7) 420 1.28 (0.81,2.04) 60 [48, 73] 53 [45, 60]

Measured 18.8 (6600) 210(18.1,242) 742 186(176,19.7) 5851 1.11(0.92,1.34) na na
hypertension
Strength and mobility®

Bone/Joint 19.0 (6162) 253(20.1,314) 815 183(174,194) 5335 148 (1.15,1.92)*** 62 [60, 62] 55 [45,62]
Diseases

Hand grip 17.3(54) 17.5(5.2) 3301 17.3(54) 27,953 pc=0.899 na na
strength, Mean
(SD)

Mobility issues  69.6 (23,736) 68.6(62.8,73.8) 2614 70.0(688,71.2) 21,079 1.14(0.96,1.35) na na
Mental health

Neurological/ 24(782) 20(1.5,27) 98 25(22,29) 681 0.81(0.53,1.23) 50 [40, 50] 40 [40, 57]
Psychiatric

Depression 29.6 (9390) 24.6(23.5,25.7) 1008 29.6(285,30.7) 8370 1.07(0.87,1.32) na na
Hospitalisations

Hospitalisation 9.2 (2286) 14.0(119,16.5) 406 85(7.9,92) 1872 1.69(1.36,2.09)*** na na

in last year

All conditions were self-reported except measured hypertension, hand grip strength and mobility

p values: <0.01***; <0.05**

2 All regressions are adjusted for: age, education, wealth, caste, religion, urban/ rural, state and marital status

b Additionally adjusted for BMI

€ Using t test for difference of means

from Australia [36], the United States [6] and Taiwan
[13] suggest that hysterectomy may be an contribut-
ing risk factor for specific chronic diseases. For exam-
ple, an analysis of pooled data across ten observational
studies in four countries indicated hysterectomy with
ovarian removal at <35years was associated with 2.5-
fold higher risk of cardiovascular disease (HRR: 2.55,
95% CI: 2.22-2.94) [16]. Recent evidence from women
in Australia who underwent hysterectomy with oopho-
rectomy before age 50 with no hormone therapy had
1.8 higher odds of all-cause mortality [36]. The physi-
ological mechanisms for these effects are commonly
linked to a decline in ovarian function and depletion of
oestrogen, but more research is needed to understand
the specific role of reproductive hormones in risk of

chronic disease [8]. High prevalence of hysterectomy in
parts of India, combined with exceptionally low median
age and the potentially common use of oophorectomy,
could lead to similar patterns; there is a critical need to
examine the longer term effects of hysterectomy over
time specific to the Indian context.

Strengths and limitations

This paper reports on the first analysis of hysterec-
tomy using nationally representative data amongst
older women in India. While the cross-sectional sur-
vey design prevented causal inference on risk factors
for hysterectomy and associations with chronic dis-
ease, it provides insight into state-level variation and
identifies key indications for further study. Reverse
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causality and shared risk factors cannot be ruled out,
particularly because LASI did not collect data on age
at hysterectomy, type of hysterectomy (abdominal or
laparoscopic), health status at the time and whether
oophorectomy was conducted. Further, lack of age
at hysterectomy limits our understanding of path-
ways to outcomes. We could not determine whether
hysterectomy was conducted before or after diagno-
sis of chronic diseases—and thus cannot explain the
non-consistent but substantial difference in age at
diagnosis by hysterectomy status and whether hospi-
talization in the past year was for the surgery itself.
Self-reported hysterectomy, as a major surgery, is
unlikely to be subject to recall bias. However, self-
reported diagnosis of conditions such as high choles-
terol may have underestimated the prevalence in this
population, particularly amongst women with limited
access to health care.

This analysis is a critical start to understanding the
role of reproductive factors on chronic disease in
Indian women. There is much to be learned about the
physiological and health system mechanisms, and the
time to onset, for the potential link between hysterec-
tomy and non-communicable disease. Specific details
on types of gynaecological morbidity that led to hyster-
ectomy, such as endometriosis or fibroids, can provide
details required to explore alternative explanations for
an association with chronic disease, such as the role
of hormonal imbalance. Clinical measurement of bio-
markers for non-communicable disease will be impor-
tant to identify women not yet screened for risk factors
due to poor access to health care. At the health system
level, further research is required on the treatment
pathways for gynaecological morbidity that lead to
hysterectomy, viable treatment interventions in differ-
ent settings, and on understanding how health service
access drives inequities at the state and population sub-
group level. Accordingly, longitudinal clinical, popula-
tion and sociological research is required in the Indian
context to understand the short- and long-term effects
of hysterectomy, as well other reproductive life events,
on women’s life through the life course.

Conclusions

The associations identified in this study highlight the
importance of addressing key events in the reproduc-
tive life span of women and their interlinkages with
later health. Orienting service delivery towards wom-
en’s health through the life course will require a closer
understanding of risk factors, including reproduc-
tive health events, and potential prevention strategies
for women in specific contexts. Non-communicable
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diseases are the leading cause of mortality amongst
Indian women [37]. The potential contribution of hys-
terectomy in this burden calls for critical appraisal of
how the surgery is utilised, and for whom, along with
feasible alternatives that protect women’s health and
enhance their well-being.
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0rg/10.1186/540695-022-00084-9.

Additional file 1: Supplementary Fig. 1. Self-reported causes of hyster-
ectomy in Andhra Pradesh and Punjab

Acknowledgements
We are grateful to the LASI team for making these critical data publicly
available.

Authors’ contributions

SD, DG, DN, NB and GM conceived the paper. SD conducted the literature
review, developed the analysis plan, conducted and guided analyses and
drafted the article. RJS conducted statistical analyses and drafted sections of
the article. DG conducted the survey as part of the LASI study team and con-
tributed to analyses and interpretation for this paper. AS conducted statistical
analyses and provided inputs into writing. DN contributed to the literature
review, interpretation and writing. HHS, NB and RV all provided critical inputs
into design, reporting and interpretation of findings. GM provided critical
inputs and advised data analyses, interpretation and contributed to writing. All
authors reviewed and approved the final version.

Funding
We had no external funding to conduct these analyses.

Availability of data and materials
Data for this study are publicly available with the International Institute for
Population Studies (IIPS), Mumbai upon request.

Declarations

Ethics approval and consent to participate

This analysis used publicly available, anonymised data collected by the Inter-
national Institute for Population Sciences, who ensured informed consent to
participate amongst respondents. They received ethical approval from the Indian
Council for Medical Research to conduct the study. This secondary analysis was
exempt from institutional ethical review, as the publicly available dataset used
contains no identifying information of participants.

Competing interests
None.

Received: 3 August 2022 Accepted: 28 November 2022
Published online: 06 January 2023

References

1. Hammer A, Rositch AF, Kahlert J, Gravitt PE, Blaakaer J, Segaard M.
Global epidemiology of hysterectomy: possible impact on gynecologi-
cal cancer rates. Am J Obstet Gynecol. 2015;213(1):23-9.

2. Moorman PG, Myers ER, Schildkraut JM, Iversen ES, Wang F, Warren N.
Effect of hysterectomy with ovarian preservation on ovarian function.
Obstet Gynecol. 2011;118(6):1271-9.

3. Farquhar CM, Sadler L, Harvey SA, Stewart AW. The association of
hysterectomy and menopause: a prospective cohort study. BJOG Int J
Obstet Gynaecol. 2005;112(7):956-62.


https://doi.org/10.1186/s40695-022-00084-9
https://doi.org/10.1186/s40695-022-00084-9

Desai et al. Women'’s Midlife Health

20.

21.

22.

23.

24.

25.

26.

(2023) 9:1

Singha A, Saha S, Bhattacharjee R, Mondal S, Choudhuri S, Biswas D,

et al. Deterioraron of ovarian function after total abdominal hysterec-
tomy with preservaron of ovaries. Endocr Pract. 2016;22(12):1387-92.
Madueke-Laveaux OS, Elsharoud A, Al-Hendy A. What we know about
the long-term risks of hysterectomy for benign indication—a system-
atic review. J Clin Med. 2021;10(22):5335.

Laughlin-Tommaso SK, Khan Z, Weaver AL, Smith CY, Rocca WA, Stew-
art EA. Cardiovascular and metabolic morbidity after hysterectomy
with ovarian conservation: a cohort study. Menopause (New York, NY).
2018;25(5):483.

Ingelsson E, Lundholm C, Johansson AL, Altman D. Hysterectomy and
risk of cardiovascular disease: a population-based cohort study. Eur
Heart J. 2010;32(6):745-50.

Mishra GD, Anderson D, Schoenaker DA, Adami H-O, Avis NE, Brown
D, et al. InterLACE: a new international collaboration for a life course
approach to women's reproductive health and chronic disease events.
Maturitas. 2013;74(3):235-40.

Desai S, Campbell OM, Sinha T, Mahal A, Cousens S. Incidence and
determinants of hysterectomy in a low-income setting in Gujarat,
India. Health Policy Plan. 2016;32(1):68-78.

. Prayas. Understanding the reason for rising number of hysterectomies

in India: national consultation: Prayas; 2013.

. Desai S, Shukla A, Nambiar D, Ved R. Patterns of hysterectomy in India:

a national and state-level analysis of the fourth national family health
survey (2015-2016). BJOG Int J Obstet Gynaecol. 2019;126:72-80.

ICF and IIPS. National Family Health Survey (NFHS-5) 2019-2021. Mumbai:
IIPS; 2021.

Chiang CH, Chen W, Tsai lJ, Hsu CY, Wang JH, Lin SZ, et al. Diabetes mel-
litus risk after hysterectomy: a population-based retrospective cohort
study. Medicine (Baltimore). 2021;100(4):e24468. https://doi.org/10.1097/
MD.0000000000024468.

Ding DC, Tsai lJ, Hsu CY, Wang JH, Lin SZ, Sung FC. Risk of hypertension
after hysterectomy: a population-based study. BJOG Int J Obstet Gynae-
col. 2018;125(13):1717-24.

Pandeya N, Huxley RR, Chung H-F, Dobson AJ, Kuh D, Hardy R, et al.
Female reproductive history and risk of type 2 diabetes: a prospective
analysis of 126 721 women. Diabetes Obes Metab. 2018;20(9):2103-12.
Zhu D, Chung H-F, Dobson AJ, Pandeya N, Brunner EJ, Kuh D, et al. Type
of menopause, age of menopause and variations in the risk of incident
cardiovascular disease: pooled analysis of individual data from 10 interna-
tional studies. Hum Reprod. 2020;35(8):1933-43.

Perianayagam A, Bloom D, Lee J, Parasuraman S, Sekher TV, Mohanty SK,
et al. Cohort profile: the Longitudinal Ageing Study in India (LASI). Int J
Epidemiol. 2022;51(4):e167-76. https://doi.org/10.1093/ije/dyab266.
International Institute for Population Sciences (lIPS), National Programme
forHealth Care of Elderly (NPHCE), MoHFW, Harvard T. H. Chan School
ofPublic Health (HSPH) and the University of Southern California (USC).
Longitudinal Ageing Study in India (LASI) Wave 1, 2017-18, India Report.
Mumbai: International Institute for Population Sciences; 2020.

Singh A, Govil D. Hysterectomy in India: spatial and multilevel analysis.
Women Health. 2021;17:17455065211017068.

Cooper R, Mishra G, Hardy R, Kuh D. Hysterectomy and subsequent
psychological health: findings from a British birth cohort study. J Affect
Disord. 2009;115(1):122-30.

Cooper R, Mishra G, Clennell S, Guralnik J, Kuh D. Menopausal status and
physical performance in midlife: findings from a British birth cohort study.
Menopause (New York, NY). 2008;15(6):1079.

Prenissl J, Manne-Goehler J, Jaacks LM, Prabhakaran D, Awasthi A,
Bischops AC, et al. Hypertension screening, awareness, treatment, and
control in India: a nationally representative cross-sectional study among
individuals aged 15 to 49 years. PLoS Med. 2019;16(5):e1002801.

Tripathy JP. Burden and risk factors of diabetes and hyperglycemia in
India: findings from the Global Burden of Disease Study 2016. Diab Metab
Syndr Obes Targets Ther. 2018;11:381.

Thulkar J, Singh S, Sharma S, Thulkar T. Preventable risk factors for osteo-
porosis in postmenopausal women: systematic review and meta-analysis.
J Mid-Life Health. 2016;7(3):108.

Prayas and Population Council India. Hysterectomy: new evidence &
directions for research, advocacy and programs. New Delhi: UNFPA; 2018.
Liu F, PanY, Liang Y, Zhang C, Deng Q, Li X, et al. The epidemiological
profile of hysterectomy in rural Chinese women: a population-based

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

Page 10 of 10

study. BMJ Open. 2017;7(6):e015351. https://doi.org/10.1136/bmjop
en-2016-015351.

Bhatia M, Banerjee K, Dixit P, Dwivedi LK. Assessment of variation in cesar-
ean delivery rates between public and private health facilities in India
from 2005 to 2016. JAMA Netw Open. 2020;3(8):e2015022-e.

Aayog N. Healthy states progressive India: Health index: Niti Aayog,
Government of India; 2019.

Ensor T, Virk A, Aruparayil N. Factors influencing use of essential surgical
services in North-East India: a cross-sectional study of obstetric and
gynaecological surgery. BMJ Open. 2020;10(10):e038470.

IIPS, ICF. National Family Health Survey (NFHS-4), 2015-16: India. Mumbai:
[IPS; 2017.

Bhasin S, Shukla A, Desai S. Services for women'’s sexual and reproduc-
tive health in India: an analysis of treatment-seeking for symptoms of
reproductive tract infections in a nationally representative survey. BMC
Womens Health. 2020;20(1):1-11.

Sardeshpande N. Why do young women accept hysterectomy?
Findings from a study in Maharashtra, India. Int J Innov Appl Stud.
2014,8(2):579.

Bhatla N. Presentation on Hysterectomy: Clinical Indications and Patterns
at AIIMS New Delhi. Consultation on New Evidence on Hysterectomy,
New Delhi; 2018. Report available at https://www.prayaschittor.org/Hyste
rectomy.php.

Khunte V, Armo A, Gahne R, Sisodiya A, Verma S. Hysterectomy still a
treatment of choice for pelvic pathologies in rural India. Int J Reprod
Contracept Obstet Gynecol. 2018;7:536-41.

Sardeshpande NN. Hysterectomy among premenopausal women and its’
impact on their life findings from a study in rural parts of India. Int Res J
Soc Sci. 2015;4(4):15-22.

Wilson LF, Pandeya N, Byles J, Mishra GD. Hysterectomy status and all-
cause mortality in a 21-year Australian population-based cohort study.
Am J Obstet Gynecol. 2019;220(1):83 e1-.e11.

Dandona L, Dandona R, Kumar GA, Shukla D, Paul VK, Balakrishnan K, et al.
Nations within a nation: variations in epidemiological transition across
the states of India, 1990-2016 in the Global Burden of Disease Study.
Lancet. 2017;390(10111):2437-60.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1097/MD.0000000000024468
https://doi.org/10.1097/MD.0000000000024468
https://doi.org/10.1093/ije/dyab266
https://doi.org/10.1136/bmjopen-2016-015351
https://doi.org/10.1136/bmjopen-2016-015351
https://www.prayaschittor.org/Hysterectomy.php
https://www.prayaschittor.org/Hysterectomy.php

	Hysterectomy and women’s health in India: evidence from a nationally representative, cross-sectional survey of older women
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design and setting
	Variables
	Statistical methods

	Results
	Discussion
	Hysterectomy and women’s health
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


