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A new family planning agenda focusing on voluntary 
acceptance of family planning evolved in the 1980s fol-
lowing the political fallout over the coercive sterilization 
program of the Emergency.4 During this era, method ac-
ceptance shifted from male sterilization to female steriliza-
tion. This shift is largely explained by the development of 
laparoscopic techniques for female sterilization; miscon-
ceptions and concerns about the side effects of vasectomy, 
such as loss of strength and libido; and the development of 
women-centered programs, such as the Reproductive and 
Child Health program.5 Also driving the change was the 
1991 implementation of a centrally sponsored incentive 
scheme to encourage eligible men and women to accept 
sterilization. According to this scheme, women undergo-
ing tubectomy were eligible to receive 300 rupees (Rs.) and 
men undergoing vasectomy were eligible to get Rs. 200.6 
This was revised in 2006, and women opting for steriliza-
tion were eligible for Rs. 600 and men undergoing vasec-
tomy were eligible for Rs. 1,100, to compensate for wages 
lost during recovery.7 However, these amounts are flexible; 
state governments could pay as little as Rs. 150 to a steril-
ization acceptor.

Although method-specific contraceptive targets were re-
moved in 1996,2 the dominance of female sterilization in 
India’s family planning program is reflected in numerous 
national surveys. According to the most recent National 
Family Health Survey (NFHS), carried out in 2005–2006, 

In 1952, India became the first country in the world to 
launch an official family planning program with the aim 
of reducing population growth.1 During the initial phase 
of the family planning program, the rhythm method 
was the only birth control method recommended by the 
government. Because of the high rates of failure for this 
method, in 1956 the government began to offer con-
doms, diaphragms and spermicidal jelly2 to couples free 
of charge through hospitals, health centers and birth con-
trol clinics, and this “clinic approach” continued until the 
1960s. In the 1960s, to further motivate couples to accept 
family planning, the government adopted an “extension 
approach,” and the IUD and vaginal foam tablets were 
introduced. This new approach included an educational 
component designed to bring about changes in the knowl-
edge, attitudes and behavior of people in regard to family 
planning. Male and female sterilization were introduced 
in 1966, and the government established method-specific 
targets for health workers to achieve.3 To accelerate the 
pace of fertility decline, the government introduced cash 
incentives to attract sterilization acceptors in 1967. During 
the Indian Emergency (1975–1977), in response to the un-
precedented population growth of the 1960s documented 
in the 1971 census report, aggressive sterilization camps 
were held all over the country and about 8.3 million steril-
izations were carried out. However, approximately 75% of 
the procedures were vascetomies.3,4

CONTEXT: In India, female sterilization accounts for 66% of contraceptive use, and age at sterilization is declining.  
It is likely that some women regret having been sterilized, but data on the prevalence of, and the social and eco-
nomic correlates of, regret at the national level are insufficient.

METHODS: Data for analysis came from 30,999 sterilized women aged 15–49 interviewed in the 2005–2006 Indian 
National Family Health Survey. Logistic regression analyses and Wald tests were used to identify the social and 
demographic characteristics associated with sterilization regret.

RESULTS: Nationally, 5% of sterilized women aged 15–49 reported sterilization regret. Women sterilized at age 30 or 
older were less likely than women sterilized before age 25 to express regret (odds ratio, 0.8). Compared with women 
having only sons, those who had only daughters were more likely to express regret (1.3), while those having both 
sons and daughters were less likely to express regret (0.8). Women who had experienced child loss had higher odds 
of reporting regret than women who had not (for one child lost, 1.6; for two or more children lost, 2.0).

CONCLUSIONS: Given the large proportion of women undergoing sterilization, the potential numbers experiencing 
regret are considerable. If age at sterilization continues to decline, sterilization regret is likely to increase. Encourag-
ing couples to delay sterilization and increasing the availability of highly effective reversible contraceptives are 
options that India may consider to avert sterilization regret.
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number and sex of children, and experience of child loss. 
Women who are sterilized at a younger age are more likely 
to report sterilization regret than those sterilized at older 
ages.23,24,28–31 Compared with women who have more chil-
dren, those with fewer children at the time of sterilization 
are more likely to experience regret.23,25,31 Similarly, wom-
en who have only male children are less likely to report 
sterilization regret than women who have only female chil-
dren.26,31 Further, women who report having experienced 
child loss are more likely to report sterilization regret than 
women without such losses.15,26,27,32–34

Several family planning service characteristics have 
been associated with sterilization regret, including quality 
of follow-up after the procedure and women’s involvement 
in decision making about their sterilization. Women who 
receive low-quality follow-up services after sterilization 
are more likely to report regret than those who receive 
better follow-up services.15,25,35,36 Regret is less common 
among women who are involved in making the decision 
about their sterilization than among those who are not  
involved.29,31,32,34

A number of studies have examined the social charac-
teristics associated with sterilization regret. Women who 
have less than a high school education are more likely to 
report regret than women with more education.28 Women 
who participate in the labor force are less likely than those 
who do not to regret sterilization.28 And finally, compared 
with those who are currently married, women who report 
being separated or divorced are more likely to experience 
sterilization regret.18,22,25,26,32–34,37,38

Research on sterilization regret in India is limited. The 
few studies conducted in India have either focused on a 
limited number of states or have been localized studies us-
ing small sample sizes;15,30,31,35 no studies have examined 
sterilization regret using a nationally representative data 
set. Given this context, the overall objective of this article 
is to examine sterilization regret in India and its associated 
variables relevant to the national family planning program. 
We hypothesize that sterilization regret will be indepen-
dently associated with age at sterilization, number of years 
since sterilization, sex composition of children, experience 
of child loss and living in a community where low fertil-
ity is the norm. We hypothesize that older age at steriliza-
tion will be negatively associated with sterilization regret, 
whereas greater time since sterilization and the experience 
of child loss will be positively associated with regret. We 
further hypothesize that women having only daughters 
will be more likely to have regrets than women having only 
sons or a mix of sons and daughters. Finally, we hypoth-
esize that women residing in communities where low fertil-
ity is the norm, such as Andhra Pradesh, Karnataka, Kerala 
and Tamil Nadu in the Southern region of the country, will 
be more likely to have sterilization regret than women re-
siding in other communities.

As there are significant regional variations in steriliza-
tion acceptance in India, our study examined the above 
hypotheses according to geographic regions. It is impor-

about 37% of currently married women were female ster-
ilization adopters, compared with 34% in the 1998–1999 
NFHS and 27% in the 1992–1993 NFHS.8 Thus, there has 
been a steady increase in the percentage of women adopt-
ing sterilization in India. In 2005–2006, the country’s con-
traceptive prevalence was 56%, and 66% of users reported 
female sterilization as their method.8 The percentage of 
couples relying on male sterilization during the same pe-
riod remained substantially lower than that of couples re-
lying on female sterilization. For example, in 2005–2006, 
the percentage using male sterilization was 3%, compared 
with 2% in 1998–1999 and 4% in 1992–1993.

Furthermore, use of female sterilization varies widely 
across states. For example, in Uttar Pradesh, one of the 
most economically and socially underdeveloped states in 
India, only about 17% of women were sterilization users in 
2005–2006, compared with 63% in the more developed 
and urbanized state of Andhra Pradesh.8 Although there 
are no targets for sterilization in the current program and 
acceptance of the method is voluntary, confusion and 
ambiguity about targets remain, and there are still cases 
of clients being lured with huge incentives for undergoing 
sterilization in some states.9–11

The current fertility norm in India is two or three chil-
dren.8 Women are encouraged to marry early and com-
plete childbearing soon thereafter. Typically, women are 
sterilized once they have achieved their desired family 
size.12 Thus, sterilization tends to occur relatively early, 
and age at sterilization is declining significantly in some 
states. For example, the median age at sterilization in In-
dia declined from 27 years in 1992–1993 to 25 years in 
2005–2006. Further, in 2005–2006, about 81% of women 
reported being sterilized before age 30.8 The median age at 
female sterilization was particularly low in Andhra Pradesh 
(23.3 years), Karnataka (23.9 years) and Tamil Nadu (24.9 
years) in 2005–2006; these are states that have the lowest 
fertility rates in the country, as well as the strongest politi-
cal will for population stabilization.8 In addition to desired 
family size norms, social norms also influence early accep-
tance of sterilization in India. Young women, particularly 
in Andhra Pradesh, adopt early sterilization to enhance 
their social status with their mothers-in-law.13 Further-
more, men make the decision about who should undergo 
sterilization; invariably it is women who do so.14

A potential consequence of low fertility and early age at 
sterilization is sterilization regret. Studies that have mea-
sured sterilization regret in various countries estimate its 
prevalence at around 10% among sterilized women.15–19 In 
Brazil, a country with high sterilization rates, sterilization 
regret was found among 10–20% of sterilized women.20–23 
Although female sterilization is more common in develop-
ing than in developed countries, the majority of studies 
on sterilization regret have been carried out in developed 
countries or in countries in which female sterilization is 
not the dominant family planning method.16,17,19,24–27

Studies have also investigated the characteristics associ-
ated with sterilization regret, including age at sterilization, 
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Variables
•Outcome variable. The outcome variable of interest is 
sterilization regret. All sterilized women were asked “Do 
you regret that you had the sterilization?” The response 
categories were “yes” or “no.”
•Independent variables. The independent variables exam-
ined in the analysis were selected on the basis of earlier 
studies on sterilization regret conducted in similar socio-
economic settings and include age at sterilization (younger 
than 25, 25–29, 30 or older), years since sterilization (less 
than two years, 2–5 years, 6–10 years, more than 10 years), 
sex composition of children (only sons, only daughters, 
both sons and daughters), experience of child loss (no 
loss, one loss, two or more losses) and region of residence 
(North, Central, East, Northeast, West, South). Studies 
have clearly demonstrated an association between ster-
ilization regret and age at sterilization, number of years 
since sterilization and experience of child loss. In addi-
tion, son preference has been shown to be an important 
predictor of contraceptive use and fertility in India;39–41 
therefore, we included sex composition of children in the 
analysis. Region of residence was included in the analysis 
to account for geographic variance in fertility levels. The 
variables controlled for in the regression models are wom-
an’s education, woman’s work status, parity at sterilization  

tant to examine the hypotheses separately for geographic 
regions because some of the factors affecting sterilization 
regret vary significantly across regions. For example, son 
preference is very strong in the Central and Northern re-
gions of India, but is negligible in the Southern region. 
Similarly, child loss varies considerably across regions, and 
there is evidence of significant differences in age at steril-
ization. Also, because the variables that are associated with 
sterilization regret might depend on the length of time 
since the sterilization procedure occurred, the study ex-
amines the association between sterilization regret and the 
other variables separately for two groups of women—those 
sterilized in the five years preceding the survey and those 
who were sterilized six or more years earlier. The cut-off 
of six years was used to distinguish more recent steriliza-
tions from those that had occurred further in the past. We 
hypothesize that the association between the sex composi-
tion of children and sterilization regret will be influenced 
by whether the sterilization was obtained in the recent 
past or whether it was obtained much earlier.

METHODS

Data
The present study uses data from the third round of the In-
dian NFHS, conducted in 2005–2006. The NFHS is a na-
tionally representative, large-scale, cross-sectional, repeat-
ed household survey. The principal objective of the NFHS 
is to provide state- and national-level estimates on fertility, 
mortality and family planning.8 The survey adopted a two-
stage sampling design in most rural areas and a three-stage 
sampling design in most urban areas. In rural areas, the 
villages were selected at the first stage using a probability 
proportional to size sampling scheme. Then, the required 
number of households were selected at the second stage 
using systematic sampling. In urban areas, wards were se-
lected at the first stage; at the second stage, census enu-
meration blocks—each containing approximately 150–200 
households—were selected, and at the third stage, the 
required number of households were selected using sys-
tematic sampling technique.8 In the 2005–2006 round, 
the NFHS collected information from 109,041 households 
and 124,385 women aged 15–49 years; detailed informa-
tion on the survey design and methods have been pub-
lished elsewhere.8

Because the aim of the article is to investigate steriliza-
tion regret, the analysis is restricted to the 32,575 women 
who reported at the time of the survey that they had been 
sterilized. We excluded 1,549 women because information 
on sterilization regret was not available. As it is unusual 
for women in India to undergo sterilization without having 
had children, we also excluded 27 childless women who 
reported having been sterilized. This yielded a sample of 
30,999 women for the analysis.*

TABLE 1. Percentage of sterilized women aged 15–49  
reporting sterilization regret, by geographic region,  
Indian National Family Health Survey, 2005–2006 

State No. of women % reporting regret

ALL 30,999 4.6
India
Rural 21,216 4.7
Urban 9,783 4.5

North
Jammu and Kashmir 165 8.1
Himachal Pradesh 215 2.2
Punjab 583 2.6
Uttarakhand 191 6.4
Haryana 586 2.9
Rajasthan 1,610 2.9

Central
Chhattisgarh 755 3.1
Uttar Pradesh 2,113 4.4
Madhya Pradesh 2,305 3.6

East
Jharkhand 529 7.7
Orissa 907 6.5
Bihar 1,604 4.7
West Bengal 2,455 4.0

Northeast
Assam 263 5.6

West
Gujarat 1,772 5.1
Maharashtra 3,910 3.1

South
Andhra Pradesh 4,074 4.9
Karnataka 2,807 7.7
Kerala 1,148 7.0
Tamil Nadu 2,639 3.3

Note: Ns are weighted.

*It is possible that the 27 women might have undergone sterilization for 
medical reasons. Ten women from this group reported regret for under-
going sterilization. However, as this group of women represented only 
0.08% of the sample, the findings will not be affected by their exclusion.
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(1, 2–3, 4 or more), caste, religion, wealth status of house-
hold (by quintile), place of residence (urban, rural) and 
whether the woman was informed before the sterilization 
procedure that she would not be able to have children  
afterward.

Analysis
We compared sterilization regret across the categories of 
the five independent variables in bivariate analysis. Chi-
square tests and binary logistic regression were used to 
compare the significance of differences in sterilization re-
gret across the categories of each independent variable. 
We then ran a multiple logistic regression model on the 
whole sample to estimate the adjusted effects of the in-
dependent variables on sterilization regret; control vari-
ables were also included in this model. All independent 
variables, particularly age at sterilization and number of 
years since sterilization, were tested for possible multicol-
linearity before they were added to the logistic regression 
models. Separate Wald tests were performed to determine 
whether the independent variables were associated with 
sterilization regret. To undertake separate regional level 
analyses, Indian states were grouped into six broad geo-
graphic regions—North, Central, East, Northeast, West and 
South—following the NFHS 2005–2006 classifications.8  
Finally, the total sample was stratified into two groups—one 
comprising women who had undergone sterilization in the 
last five years and another comprising those who had un-
dergone sterilization six or more years earlier. We carried 
out separate logistic regression analyses for the two groups 
to gain a greater understanding of the associations between 
the independent variables and the outcome variable.

RESULTS

In India, nearly 5% of the sterilized women aged 15–49 
in 2005–2006 reported sterilization regret (Table 1, page 
189). The level of regret was highest in Jammu and Kash-
mir, Jharkhand and Karnataka (8% each), with Kerala 
(7%), Orissa (7%) and Uttarakhand 6%) not far behind. 
The lowest level of regret was found in Himachal Pradesh 
(2%). Among the smaller Northeastern states, sterilization 
regret was between 9% and 20% (not shown). Sterilization 
regret did not vary by urban-rural residence.

Sterilization regret varied considerably across the cat-
egories of the variables of interest (Table 2). The level of 
sterilization regret varied significantly by age at steriliza-
tion, years since sterilization, sex composition of children, 
experience of child loss and region of residence.

Multivariate Findings
Women who had been sterilized at age 30 or older had low-
er odds of reporting sterilization regret than women who 
had been sterilized before age 25 (odds ratio, 0.8—Table 
3). Number of years since sterilization was positively asso-
ciated with regret: Women sterilized 6–10 years or more 
than 10 years before the survey were more likely than re-

TABLE 2. Percentage of women reporting sterilization  
regret, by selected characteristics

Characteristic No. Regret 
sterilization (%)

Age at sterilization*
<25 14,035 5.0
25–29 10,886 4.4
≥30 6,078 3.9

Years since sterilization*
<2 3,406 3.6
2–5 6,824 4.3
6–10 6,783 5.0
>10 13,986 4.7

Sex composition of children*
Only sons 6,246 5.6
Only daughters 2,011 8.4
Both sons and daughters 22,740 4.0

Experience of child loss*
No loss 23,573 4.1
1 loss 5,352 5.8
≥2 losses 2,074 6.1

Region of residence*
North 3,556 3.4
Central 5,173 3.9
East 5,496 4.9
Northeast 395 7.5
West 5,711 3.8
South 10,668 5.5

CONTROL VARIABLES
Woman’s education
None 15,531 4.5
Primary 5,654 4.2
≥secondary 9,811 5.0

Woman’s work status
Not working 14,586 4.6
Working 16,384 4.5

Parity at sterilization
1 387 7.8
2–3 18,757 4.9
≥4 11,855 3.9

Caste
Scheduled castes 5,980 4.4
Scheduled tribes 2,389 4.7
Other backward classes 13,001 4.5
Other 8,639 4.5

Religion
Hindu 26,987 4.4
Muslim 2,327 6.5
Other 1,654 4.5

Wealth quintiles
Poorest 4,557 4.4
Poorer 6,145 4.4
Middle 6,990 4.6
Richer 7,295 4.6
Richest 6,012 4.8

Place of residence
Rural 21,216 4.5
Urban 9,783 4.7

Woman informed that she cannot have 
more children after sterilization
No 10,215 4.2
Yes 20,781 4.8

*Bivariate associations were significant at p<.05. Notes: Ns are weighted 
and may not add to 30,999 because of missing cases.
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cently sterilized women to report regret (1.3 for each). Sex 
composition of children was also independently associated 
with sterilization regret. Women who had only daughters 
were more likely than women having only sons to report 
sterilization regret (1.3). Interestingly, women who had 
both sons and daughters were significantly less likely to ex-
perience regret than were women who had only sons (0.8). 
Another variable that was independently and positively 
associated with sterilization regret was child loss. Women 
who had experienced one or two or more child losses had 
odds of reporting sterilization regret that were 1.6 and 2.0 
times, respectively, those of women who did not experi-
ence any child losses. Compared with women residing in 
the South region, those residing in the North, Central and 
West regions were less likely to experience regret (0.7 for 
each). The odds of reporting sterilization regret were high-
er in the Northeast region than in the South region (2.0).

Wald test results provided statistical evidence support-
ing three of the five hypotheses proposed in the study. The 
findings suggest that sex composition of children and ex-
perience of child loss were independently associated with 
sterilization regret. Living in regions that have low fertility 
was also independently associated with sterilization regret. 
However, according to the results of the Wald test, age at 
sterilization and number of years since sterilization were 
not associated with sterilization regret.

In a multivariate regression analysis by geographic loca-
tion, child loss was positively associated with sterilization 
regret in all six regions of India (Table 4, page 192). Over-
all, sterilized women who had experienced child loss were 
more likely than those who had not to regret sterilization 
(odds ratio, 1.5–2.3). In the West region, all women with 
two or more years since sterilization had elevated odds of 
reporting regret compared with women with less than two 
years since the procedure (2.5–2.6). The results related to 
sex composition of children were particularly interesting. 
Women having both sons and daughters in the North and 
South regions were less likely to regret sterilization than 
women in these regions who had only sons (0.7 for both). 
Sterilized women having only daughters in the West re-
gion were more likely to experience regret than women in 
that region who had only sons (2.0).

Among women who had undergone sterilization in 
the five years preceding the survey, the odds of steriliza-
tion regret were higher for those who had only daughters 
than for those having only sons (odds ratio, 1.5—Table 5, 
page 192). However, for those sterilized six or more years 
earlier, the odds of sterilization regret were significantly 
lower for women having both sons and daughters than for 
women having only sons (0.7). Sterilization regret was as-
sociated with child loss and region of residence regardless 
of length of time since sterilization.

DISCUSSION

Our study found that sterilization regret was indepen-
dently associated with sex composition of children, expe-
rience of child loss and region of residence. Findings also 

TABLE 3. Adjusted odds ratios (and 95% confidence inter-
vals) from logistic regressions identifying associations  
between sterilization regret and selected characteristics

Characteristic Odds ratio 

Age at sterilization
<25 (ref) 1.00
25–29 0.94 (0.83–1.05)
≥30 0.84 (0.72–0.98)*

Years since sterilization
<2 (ref) 1.00
2–5 1.18 (0.95–1.46)
6–10 1.31 (1.05–1.61)*
>10 1.27 (1.04–1.55)*

Sex composition of children†
Only sons (ref) 1.00
Only daughters 1.28 (1.06–1.56)*
Both sons and daughters 0.77 (0.67–0.88)*

Experience of child loss†
No loss (ref) 1.00
1 loss 1.58(1.37–1.83)*
≥2 losses 2.00 (1.60–2.52)*

Region of residence†
South (ref) 1.00
North 0.69 (0.57–0.83)*
Central 0.72 (0.60–0.87)*
East 1.05 (0.88–1.25)
Northeast 1.99 (1.61–2.45)*
West 0.72 (0.61–0.87)*

CONTROL VARIABLES
Woman’s education
None (ref) 1.00
Primary 1.00 (0.86–1.17)
≥secondary 1.11 (0.96–1.28)

Woman’s work status
Not working (ref) 1.00
Working 1.05 (0.93–1.17)

Parity at sterilization
1 (ref) 1.00
2–3 0.72 (0.50–1.04)
≥4 0.55 (0.37–0.82)*

Caste
Scheduled castes (ref) 1.00
Scheduled tribes 1.26 (1.02–1.55)*
Other backward classes 0.94 (0.81–1.10)
Other 0.91 (0.77–1.07)

Religion
Hindu (ref) 1.00
Muslim 1.52 (1.25–1.84)*
Other 1.23 (1.01–1.49)*

Wealth quintiles
Poorest (ref) 1.00
Poorer 1.05 (0.84–1.32)
Middle 1.12 (0.90–1.40)
Richer 1.16 (0.92–1.46)
Richest 1.19 (0.92–1.54)

Place of residence
Urban (ref) 1.00
Rural 1.09 (0.96–1.24)

Woman informed that she cannot have
more children after sterilization
No (ref) 1.00
Yes 1.08 (0.97–1.22)

*p<.05. †Wald test was significant at p<.05. Note: ref=reference category.
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ilization is an important option that India may consider to 
avert sterilization regret.

A key finding of the study relates to the sex composi-
tion of living children. Results suggest that women who 
had only daughters were more likely to report regret than 
women who had only sons. Interestingly, women who had 
both sons and daughters were less likely to report regret 
than women who had only sons. Among women who had 
recent sterilizations, the odds of experiencing regret were 
higher among women having only daughters than among 
those having only sons. And among women who had un-
dergone sterilizations six or more years earlier, the odds 
of reporting sterilization regret were elevated among those 
who had only sons compared with those who had a com-
bination of sons and daughters. This is consistent with the 
findings of several other studies carried out in India that 
demonstrate the desire of Indian women to have both sons 
and daughters. Indian women perceive that while sons 
may take care of their economic needs, daughters will look 
after them when they are old.42

As reported in a number of studies, women who expe-
rienced child loss were more likely to regret sterilization 
than those who did not. This finding is important for two 
reasons. First, fertility is declining in India and many states 
have already achieved below-replacement fertility.8 Second, 
recent trends in infant mortality rates indicate that the de-
clines in infant mortality have stagnated at unacceptably 
high levels in the majority of states in the country.43 The 
infant mortality rate in India was around 57 per 100,000 
live births in 2005–2006, and ranged from as low as 15 in 
Kerala to as high as 73 in Uttar Pradesh.8 It is the same in 
the case of child mortality. Very low levels of fertility and 
high infant and child mortality seem to be an important 
context for sterilization regret as women may experience 

revealed that women who had been sterilized at age 30 or 
older had lower odds of reporting sterilization regret than 
women who had been sterilized before age 25. We focus 
here on the variables with importance for family planning 
program policies. The finding on age at sterilization is 
consistent with the results of other studies conducted in 
various countries.19,23,24,28-30,32,34,37 As age at sterilization de-
clines, sterilization regret is likely to increase in India. This 
is particularly important in such states as Andhra Pradesh, 
where median age at sterilization is already very low; it was 
23 years in 2006–2007. Encouraging couples to delay ster-

TABLE 4. Adjusted odds ratios (and 95% confidence intervals) from logistic regression identifying associations between  
sterilization regret and selected characteristics, by geographic region 

Characteristic North Central East Northeast West South 
(N=3,556) (N=5,173) (N=5,496) (N=395) (N=5,711) (N=10,668)

Age at sterilization
<25 (ref) 1.00 1.00 1.00 1.00 1.00 1.00
25–29 1.00 (0.70–1.46) 0.97 (0.67–1.40) 0.85 (0.60–1.19) 0.87 (0.62–1.24) 1.04 (0.74–1.47) 0.91 (0.74–1.11)
≥30 1.12 (0.72–1.74) 0.93 (0.61–1.43) 0.74 (0.48–1.14) 0.68 (0.46–1.00) 0.96 (0.61–1.51) 0.73 (0.54–1.00)

Years since sterilization
<2 (ref) 1.00 1.00 1.00 1.00 1.00 1.00
2–5 0.84 (0.46–1.54) 0.81 (0.45–1.48) 1.52 (0.83–2.78) 1.10 (0.66–1.84) 2.46 (1.13–5.35)* 1.12 (0.78–1.62)
6–10 1.05 (0.59–1.88) 1.53 (0.88–2.68) 1.37 (0.75–2.52) 0.94 (0.56–1.57) 2.62 (1.21–5.67)* 1.32 (0.92–1.90)
>10 1.21 (0.71–2.06) 1.46 (0.85–2.49) 1.40 (0.79–2.48) 1.02 (0.63–1.66) 2.57 (1.22–5.42)* 1.14 (0.81–1.60)

Sex composition of children
Only sons (ref) 1.00 1.00 1.00 1.00 1.00 1.00
Only daughters 1.57 (0.64–3.88)† 1.85 (0.90–3.80) 1.57 (0.89–2.80) 1.02 (0.57–1.82) 2.03 (1.13–3.64)*,† 1.13 (0.86–1.49)†
Both sons and
daughters 0.68 (0.47–0.99)* 0.85 (0.57–1.27) 0.91 (0.63–1.32) 0.85 (0.59–1.23) 0.75 (0.52–1.08) 0.69 (0.58–0.86)*

Experience of child loss
No loss (ref) 1.00 1.00 1.00 1.00 1.00 1.00
1 loss 1.31 (0.85–2.03)† 1.43 (0.97–2.10)† 1.53 (1.04–2.25)* 1.73 (1.17–2.55)*,† 2.28 (1.53–3.40)*,† 1.50 (1.16–1.94)*,†
≥2 losses 2.09 (1.17–3.75)* 2.22 (1.39–3.54)* 1.69 (0.93–3.07) 2.27 (1.21–4.28)* 2.20 (1.05–4.63)* 1.66 (1.01–2.75)*

*p<.05. †Wald test was significant at p<.05. Notes: Models controlled for woman’s education, woman’s work status, parity at sterilization, caste, religion, wealth 
status, place of residence and whether the woman was informed before sterilization that she would not be able to have any more children. ref=reference 
category.

TABLE 5. Adjusted odds ratios (and 95% confidence inter-
vals) from logistic regressions identifying associations be-
tween sterilization regret and selected characteristics,  
by number of years since sterilization

Characteristic ≤5 years ≥6 years 
(N=10,230) (N=20,769)

Sex composition of children†
Only sons (ref) 1.00 1.00
Only daughters 1.49 (1.05–2.12)* 1.18 (0.93–1.49)
Both sons and daughters 0.85 (0.66–1.10) 0.74 (0.63–0.86)*

Experience of child loss†
No loss (ref) 1.00 1.00
1 loss 1.53 (1.15–2.05)* 1.60 (1.35–1.90)*
≥2 losses 1.80 (1.12–2.89)* 2.06 (1.59–2.66)*

Region of residence†
South (ref) 1.00 1.00
North 0.63 (0.44–0.91)* 0.70 (0.56–0.87)*
Central 0.52 (0.36–0.74)* 0.81 (0.66–1.00)
East 1.09 (0.78–1.51) 1.02 (0.82–1.26)
Northeast 2.20 (1.50–3.23)* 1.83 (1.43–2.35)*
West 0.68 (0.48–0.96)* 0.73 (0.59–0.90)*

*p<.05. †Wald test was significant at p<.05. Notes: Models controlled for 
woman’s education, woman’s work status, parity at sterilization, caste, re-
ligion, wealth status, place of residence and whether the woman was in-
formed before sterilization that she would not be able to have any more 
children.  ref=reference category.
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before sterilization; these women would still have the op-
portunity to have more children. Finally, we could not 
externally validate the information on sterilization regret 
provided by the respondents. However, it should be noted 
that the survey format has been regularly used in the vari-
ous rounds of the NFHS and the findings are widely used 
to monitor the performance of policies and programs in 
India.48 Survey teams receive formal training and quality 
control measures are in place.

CONCLUSIONS

In India, nearly 5% of sterilized women reported regret 
and there were significant interstate and interregional 
variations. Recent estimates released by India’s Ministry of 
Health and Family Welfare has put the number of couples 
annually adopting sterilization at close to two million. The 
estimates also show no change in sterilization use in the 
country over the past few years.49 Simple calculation indi-
cates that if even 5% of sterilized women have regrets, that 
will translate to around 100,000 women annually.

The findings of our study suggest that, before adopting 
sterilization, many couples would benefit from an oppor-
tunity to reexamine what their fertility desires might be 
should their circumstances change. This conclusion leads 
to a number of implications for the Indian family planning 
program. First, India should be more focused on provid-
ing a good mix of family planning methods, particularly to 
younger couples. Bangladesh might provide an example of 
a good alternative future course for India—sterilization in 
Bangladesh declined dramatically with the enhanced pro-
vision of reversible methods of family planning.12 Second, 
family planning programs should discourage sterilization 
among couples with only one child and should focus on 
providing temporary methods of family planning so that 
they can resume childbearing if they desire. Third, concert-
ed efforts must be made to reduce the levels of infant and 
child mortality in India. Finally, although we found no sig-
nificant difference in levels of regret between women who 
were informed about the irreversibility of sterilization and 
those who were not, our data show that about one-third 
of women were not informed. All women should be given 
this information before they decide on such an important 
step. India could also consider discouraging postpartum 
sterilizations (as is the case in Brazil and many other coun-
tries), as the process of delivery and the hospital environ-
ment might influence women to undergo sterilization.
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reversibles altamente efectivos, son opciones que India puede 
considerar para evitar el arrepentimiento por la esterilización.

RÉSUMÉ
Contexte: En Inde, la stérilisation féminine représente 66% 
de la pratique contraceptive et l’âge au moment de la procé-
dure est en baisse. Certaines femmes regrettent vraisemblable-
ment de s’être fait stériliser, mais les données de prévalence, de 
même que les corrélats socioéconomiques du regret sont insuf-
fisants à l’échelle nationale.
Méthodes: Les données soumises à l’analyse sont celles rela-
tives à 30.999 femmes de 15 à 49 ans stérilisées interviewées 
à l’occasion de l’Enquête nationale indienne 2005–2006 sur 
la santé familiale. Les caractéristiques sociodémographiques 
associées au regret de la stérilisation ont été identifiées par 
analyses de régression logistique et tests de Wald.
Résultats: À l’échelle nationale, 5% des femmes stérilisées de 
15 à 49 ans ont déclaré regretter leur choix. Les femmes stéri-
lisées à l’âge de 30 ans ou au-delà sont moins susceptibles que 
celles stérilisées avant l’âge de 25 ans d’exprimer un regret 
(RC, 0,8). Par rapport aux femmes n’ayant que des fils, celles 
n’ayant que des filles sont plus susceptibles d’exprimer un 
regret (1,3), tandis que celles mères de fils et de filles le sont 
moins (0,8). Les femmes ayant vécu la mort d’un enfant sont 
plus susceptibles d’exprimer un regret (en cas de perte d’un 
enfant, 1,6; après la perte de deux enfants ou plus, 2,0).
Conclusions: Étant donné l’importante proportion de 
femmes qui se soumettent à la stérilisation, le nombre poten-
tiel de celles qui éprouvent un regret est considérable. Si l’âge 
au moment de la stérilisation continue de baisser, le taux 
de regret augmentera vraisemblablement. L’accroissement 
de l’âge pour la stérilisation est une option de politique que 
l’Inde pourrait envisager pour éviter le regret. Encourager les 
couples à différer la stérilisation et accroître la disponibilité de 
méthodes contraceptives réversibles hautement efficaces sont 
des options que l’Inde pourrait envisager pour éviter le regret.
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RESUMEN
Contexto: En la India, la esterilización femenina representa el 
66% del uso de anticonceptivos y la edad al momento de la es-
terilización está en descenso. Es probable que algunas mujeres 
se arrepientan de haber sido esterilizadas, pero los datos a ni-
vel nacional sobre la prevalencia del arrepentimiento y los fac-
tores sociales y económicos correlacionados son insuficientes.
Métodos: Los datos para el análisis provinieron de entrevis-
tas a 30,999 mujeres esterilizadas, en edades de 15–49 años, 
que tomaron parte en la National Family Health Survey 
2005–2006 de la India. Se utilizaron análisis de regresión 
logística y pruebas Wald para identificar las características 
sociales y demográficas asociadas con el arrepentimiento de 
haberse sometido a la esterilización.
Resultados: A nivel nacional, el 5% de las mujeres esterili-
zadas en edades de 15–49 años reportaron estar arrepentidas 
de su decisión de esterilizarse. Las mujeres que se sometieron 
a la operación a los 30 años o mayores, tuvieron menos pro-
babilidad de expresar arrepentimiento que las mujeres que la 
hicieron antes de los 25 años (razón de momios, 0.8). En com-
paración con las mujeres que tenían solamente hijos varones, 
aquellas que tenían solamente hijas mujeres tuvieron mayor 
probabilidad de expresar arrepentimiento (1.3), mientras que 
aquellas que tenían tanto hijos como hijas tuvieron menos pro-
babilidad de expresarlo (0.8). Las mujeres que habían sufrido 
la muerte de un hijo o hija tuvieron mayores probabilidades 
de reportar arrepentimiento que las mujeres que no lo expe-
rimentaron (para la pérdida de un hijo, razón de momios de 
1.6; para la pérdida de dos o más hijos, 2.0).
Conclusiones: Ante la gran proporción de mujeres que se 
someten a la esterilización, las cifras potenciales de muje-
res que expresan el arrepentimiento son considerables. Si la 
edad al momento de la esterilización continúa en descenso, 
es probable que aumente el arrepentimiento de haberse so-
metido al procedimiento. Alentar a las parejas a retrasar la 
esterilización y aumentar la disponibilidad de anticonceptivos 


