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Abstract

Background: According to United Nations, 19% of females in the world relied only on the permanent method of
family planning, with 37% in India according to NFHS-4. Limited studies tried to measure the sterilization regret,
and its correlated factors. The study tried to explore the trend of sterilization regret in India from 1992 to 2015 and
to elicit the determining effects of various factors on sterilization regret, especially in context to perceived quality of
care in the sterilization operations and type of providers.

Data and methods: The pooled data from NFHS-1, NFHS-3 and NFHS-4 was used to explore the regret by creating
interaction between time and all the predictors. Predicted probabilities were calculated to show the trend of
sterilization regret amounting to quality of care, type of health provider at the three time periods.

Results: The sterilization regret was increased from 5 % in NFHS-1 to 7 % in NFHS-4. According to NFHS-4, for
those whose sterilization was performed in private health facility the regret was found to be less (OR-0.937; 95% CI-
(0.882–0.996)) compared to public health facility. Also, the results show a two-fold increase in regret when women
reported bad quality of care. The results from predicted probabilities provide enough evidence that the regret due
to bad quality of care in sterilization operation had increased with each subsequent round of NFHS.

Conclusion: Many socio-economic and demographic factors have influenced the regret, but the poor quality of
care contributed maximum to the regret from 1992 to 2015. The health facilities have seriously strayed from
improving the health and well-being of women in providing the family planning methods. In addition, to public
facilities, the regret amounting to private facilities have also increased from NFHS-1 to 4. The quality of care
provided in the family planning operation should be standardized in every hospital to strengthen the health
systems in the country. The couple should be motivated to adopt more of spacing methods.
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Introduction
India was the first country to launch its family planning
programme in 1952 to control the population [26]. Dur-
ing the programme, the government made available
many contraceptive methods to the couples like con-
doms, IUD, diaphragm, and sterilization [37]. The
method of sterilization gained popularity soon after the
implementation and during the emergency period

(1975–77) around 8 million sterilizations were reported
[38], where majority of them were forced and performed
on men. Due to the mass “forced” sterilization, the fam-
ily planning programme approach shifted to family wel-
fare approach, and male sterilization almost disappeared
from the family planning programme [29, 43] and female
sterilization emerged as the only permanent method of
contraception in the country.
According to the UN, 19% of married or in-union

women in the world relied on female sterilization [52].
In India, during 2014–2015, more than 4 million sterili-
zations were done [34]; out of which only 1 lakh were
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performed on men [4]. The latest estimates provided by
NFHS –4 (2015–2016), also showed the similar picture
where 37% of currently married women in India relied
on the female sterilization [16].
Sterilization is a permanent method which cannot be

reversed, so it should be performed only after been in-
formed about the side effects and consequences of the
same [39, 44]. About 10% women worldwide experi-
enced regret because of the sterilization [10, 14, 44, 54],
and in India according to NFHS-3 (2005–2006), around
5 % women regretted their decision of sterilization [17].
Different research on sterilization regret stated that
many women regretted about the routine process due to
the various socio-economic variables [6, 15, 30], child
loss post sterilization [13, 21, 28, 44], quality of care and
type of health provider [23, 44]. In 1988, Donabedian [8]
defined quality of health care based on the performance
of practitioners, care provided in the health systems and
whether effective care is sought. Later based on these
lines, Bruce [5], devised a framework for family planning
services that majorly focused on the needs of the couples
rather than demographic outcomes. Later this frame-
work was referred as Bruce/Jain Framework, they have
suggested six elements to address the quality of care is-
sues, choice of methods, information given to clients,
intra-personal relationship of clients and providers, tech-
nical competence of providers, follow-up or continuity
mechanism, and appropriate constellations of services
[5, 18]. In India, different studies addressing the issue of
quality provided in the family planning operations were
studied well extensively, but all studies in a way con-
cluded that the quality in the family planning operations
lacks the major dimensions of quality of care suggested
by Bruce/Jain. In India, a review done by Koeing, Foo
and Joshi [23], suggested that geographical variability ex-
ists in service delivery (lower levels of provider-client
contact, infrastructure support and rapport and affinity
between clients and service providers) especially in the
Northern India.
There had been extensive literature in and around

the world addressing the issue of the female
sterilization and but only few studies tried to measure
regret out of it. The study tried to explore the trend
and pattern of sterilization regret in India from 1992
to 2015 and to elicit the determining effects of vari-
ous factors on post sterilization regret in women, es-
pecially in context to perceived quality of care in the
sterilization operations and type of providers. In
NFHS, there was no question asked on the provider
competence, client/provider relations, re-contact and
follow up mechanism and on appropriate constella-
tion of services. So we have used the perceived qual-
ity of care reported by women as per their experience
of sterilization operation.

Data and methods
Data
The present study used data from the three rounds of Na-
tional Family Health Survey (NFHS),1 first was conducted
in 1992–1993, third was conducted in 2005–2006 and the
fourth in 2015–2016. NFHS is a nationally representative
cross-sectional survey which includes representative sam-
ples of households throughout India. The survey provides
state, and national level estimates of demographic and
health parameters as well as data on various socio-
economic and program dimensions, which are critical for
implementing the desired changes in demographic and
health parameters. A two-stage stratified sample was col-
lected in NFHS-4 from 29 states and seven union territor-
ies (for detailed sampling see [16]). The survey for the first
time in 2015–16 provided district-level estimates on the
various key indicators associated with the demographic
and health parameter for the country. The NFHS-1 inter-
viewed 88,562 households and 89,777 ever-married
women in the age group 13–49 from 24 states and Delhi.
The NFHS-3 interviewed 109,041 households, 124,385
women age 15–49, and 74,369 men aged 15–54. In com-
parison, NFHS-4 interviewed 601,509 households, 699,686
women age 15–49, and 112,122 men aged 15–54. Since
the objective of the paper was to examine the post
sterilization regret, we have filtered only those women who
have reported being sterilized at the time of the survey. In
NFHS-1 23,136 women, in NFHS-3 32,519 women and in
NFHS-4 165,276 women were reported to be sterilized.

Methods
In this study, we have pooled the three rounds of NFHS;
NFHS-I (1992–1993), NFHS-III (2005–2006) and
NFHS-IV (2015–2016). All the dummy variables were
interacted with the time period of the survey. The esti-
mates of the different rounds of NFHS were comparable
because of its sampling design [31, 42]. Many studies in
the past have pooled different DHS/NFHS rounds to ob-
serve the trends over time [20, 31, 40, 42] (Fig. 1).
To measure the sterilization regret among the steril-

ized ever-married women over the time period, we have
fitted a pooled binary logistic regression analysis. De-
scriptive and univariate analyses using logistic regression
were performed on the latest round of NFHS (2015–16)
to explore the regret among the women. The effects of
quality of care and type of provider providing the care
on the sterilization regret were explored. Initially based
on growing literatures on sterilization, we have selected 18
covariates, and univariate logistic analysis were performed
to select independent variables for the multivariate model.
Factors found in univariate analysis (Table 1) to be

1NFHS-2 (1998–99) was not used for analysis as the survey did not
collect data on sterilization regret
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significantly associated (P-value < 0.05) were included in
the multivariate model. In the pooled binary logistic re-
gression model, the interaction between time of the survey
and all the predictors variables were created, and the re-
sults of this analysis have been presented as a set of pre-
dicted probabilities of being regretting about sterilization
by two categories of type of health provider, and four cat-
egories of quality of care during and post sterilization op-
eration (Fig. 2). The advantage of using binary logistic
regression procedure is that it models the log of the odds
of an outcome occurring in terms of a vector of independ-
ent variables. The model in the study is defined as:

log Yð Þ ¼ aþ b1X1 þ b2X2 þ b3X1X2

Where log (Y) is the natural logarithm of the odds of
the outcome (sterilization regret, binary variable), ‘a’ is
the intercept and b1; b2 are the coefficients associated
with each predictive variable, b3 is the coefficient associ-
ated with the interaction term of X1 and X2.

The predicted probabilities were based on terms in the
logistic regression model relating to interactions between
year, type of health provider and quality of care. In the
logistic regression model all the predictor variables are
interacted with the year, but the predicted probabilities
was calculated only for the variable of interest. All ana-
lyses were completed using Stata version 13, and all the
results were reported at 5% level of significance.

Variables
The dependent variable in the analysis was post
sterilization regret, and it was coded as “0” if women do
not report regret and “1” if reported regret. The independ-
ent variables were geographic regions2 (classified by TFR

more than equal to 2.1 and classified by TFR less than
2.1), Place of residence (urban and rural), Caste of women
(Scheduled Caste/Tribe and Others), Religion of the
women (Hindu, Muslim and Others), Educational status
of women (No Education, Primary, Secondary and
Higher), Wealth Index (Poorest, Poorer, Middle, Richer,
and Richest), Sex composition of living children (No Male,
1 Male, 2+ Male, and both Male and Female), Age at
sterilization(< 29, 30–39, and 40+), Parity at sterilization
(Less than 2, 2–3, and more than 3), Year since steriliza-
tion(Less than 2, 2–3, and more than 3), Post sterilization
child loss (No, Male loss, Female loss), Quality of care
(very good, alright, not so good, bad) and Type of service
provider (Public, Private, and others), compensation re-
ceived for sterilization (Received and Not Received).

Results
Trend and differentials in sterilization regret by different
predictors
The female sterilization users increased to 13% points
from NFHS-1 to NFHS-4. The result indicated that the
sterilization regret had increased from 6 % in NFHS I
(1992–93) to 7 % in NFHS- IV (2015–16), so as the
number of sterilized women (Fig. 1).
The maximum numbers of sterilized women were

concentrated in the southern region of India, where
maximum tubectomy was observed. In the southern re-
gion, a majority of Andhra Pradesh women adopted
sterilization as the only method of family planning, but
the highest regret percentage was found among North-
eastern women, where maximum percentage was seen in
Manipur in rounds of both NFHS-III and NFHS-IV. The
least regret was seen in Himachal Pradesh in both
rounds of NFHS. Table 1 represents the trends of
sterilization regret among ever married women in India
from 1992 to 2016. There had been an increase of 58%
in overall sterilization regret from 2005 to 06 to 2015–
16 (Appendix Tables 1 and 2). Table 1 shows that the

Fig. 1 Sterilization regret trend from NFHS-1(1992–1993) to NFHS-4(2015–2016), India

2The classification of geographic region is based on the Total fertility
rate (TFR) as reported in NFHS-1 Report 1992–93; NFHS-3 Report
2005–06; NFHS-4 Report 2015–16.
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Table 1 Trends of sterilization regret among ever-married women in India and number of sterilized women by background
variables, NFHS, 1992–2016

NFHS-I(1992–1993) NFHS-III(2005–2006) NFHS-IV (2015–2016)

Background variables Percent
regret

Total No. of sterilized
women

Percent
regret

Total No. of sterilized
women

Percent
regret

Total No. of sterilized
women

Regions

Classified by TFR more than 2.1 7.8 2517 4.5 15,831 6.4 73,320

Classified by TFR less than or
equal to 2.1

5.1 19,910 4.3 16,688 7.1 91,956

Place Of residence

Urban 4.0 7286 4.6 14,260 6.9 45,152

Rural 5.8 15,141 4.3 18,259 6.9 1,20,124

Caste

Scheduled Caste/Tribe 5.8 4713 4.3 9344 6.8 57,211

Others 5.2 17,714 4.3 22,507 6.9 1,04,126

Religion

Hindu 5.3 20,172 4.2 26,608 6.8 1,41,044

Muslim 8.0 1212 6.4 2784 8.6 11,230

Others 2.5 1043 4.1 3127 6.0 13,002

Educational

No Education 5.7 12,084 4.3 14,406 6.6 71,249

Primary 6.0 5035 4.0 6063 6.8 28,584

Secondary 3.4 4808 4.8 10,689 7.3 58,584

Higher 4.0 500 4.8 1361 7.0 6859

Wealth index

Poorest 8.0 2555 4.3 3417 6.6 29,245

Poorer 7.7 3025 4.2 4964 7.1 35,259

Middle 5.5 4572 4.3 6822 7.0 37,205

Richer 4.3 6122 4.5 8538 7.1 34,570

Richest 2.9 6153 4.6 8778 6.6 28,997

Sex composition

No Male 14.2 961 8.0 2144 10.7 9876

1 Male 15.8 463 7.4 1292 9.7 8171

2+ Male 6.1 3229 4.8 5248 7.8 30,047

Both Male And Female 4.2 17,752 3.8 23,806 6.0 1,16,910

Age at sterilization

< 29 5.5 15,806 4.6 25,562 7.1 1,23,830

30–39 4.4 6281 3.7 6746 6.4 38,890

40+ 6.9 340 4.7 211 7.9 2556

Parity at sterilization

Less Than 2 17.6 196 8.8 430 11.4 4720

More than 2 5.2 22,910 4.3 36,281 6.7 178,088

Year since sterilization

Less Than 2 5.3 6503 3.6 6961 6.7 31,075

2–3 5.9 6929 4.8 7098 7.2 36,319

More than 3 4.8 8995 4.5 18,460 6.9 97,882
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percentage of users of sterilization had been increased to
five times in a public health facility. The regret in the
public facility had risen to 61% in the last decade. In
NFHS-1 the regret in public facility was 5.4%, which de-
creases to 4.3% in NFHS-III, but again the regret
amounting to sterilization conducted in public health fa-
cility was found to be 6.9%. The regret was also seen
where the child was lost post-sterilization operation,
though for NFHS-1 no women reported regret post child
loss after sterilization. The quality of care proved to be
one of the important determinant in explaining the re-
gret among women, where maximum regret was found
when the women reported bad quality of care in all the
rounds of NFHS, and it had increased to 7 % points
from NFHS-3 to NFHS-4. Place of the region also dem-
onstrated a significant increase in the sterilization regret,
where the regret was more in rural area than urban area
in all three rounds of NFHS. Educational status and
wealth Index also illustrated the same pattern, as a more
impoverished and uneducated women experienced more
regret than educated and wealthy women.

Multivariate analysis
In order to examine the change in the magnitude of
sterilization regret belonging to four categories of quality
of care and two categories of service provider from 1992
to 2016, having adjusted the results for important socio-
economic and demographic characteristics, we ran a bin-
ary logistic regression model after pooling data from
three rounds of NFHS. The addition of two-way inter-
action between the alright, not so good, and bad quality
of care with the three variables of time were found to be

statistically significant at 95% CI, also the two inter-
action between private health provider with the time
period was also found to be statistically significant sug-
gesting that the sterilization regret amounting the latter
two variables have changed over time.
The predicted probabilities, presented in Fig. 2, sug-

gests that the likelihood of sterilization regret among
women attributed to bad quality of care during and
post-sterilization increased from 1992 to 93 to 2015–16.
Also, the probability of regret had increased more in the
public health facility from NFHS-I to NFHS-IV, and ma-
jorly sterilizations conducted in public facilities (7.4%)
were more regretting than done in the private facilities
(7.1%). From the analysis it was evident that regret
amounting to both private and public facilities had in-
creased over the time. The figure provides enough evi-
dence to suggest that the bad quality of care in
sterilization operation had increased with each subse-
quent NFHS. The regret due to bad quality of care had
increased from 13% in NFHS-1 to 16% in NFHS-4. This
attributed that the care provided in the health facility de-
teriorated in a 23-year period gap. Figure 2.3 shows that
women were more regretting of sterilization and re-
ported bad quality of care if it was performed in the
public facility (16.3%) in NFHS-4. The sterilization regret
due to bad quality of care and performed in public facil-
ities had also increased from NFHS-1 to NFHS-4, also
the regret had increased in the private facilities due to
perceived bad quality of care.
To provide the latest scenario of sterilization regret

among ever married women, we have provided an esti-
mates of the odds of women who regretted their

Table 1 Trends of sterilization regret among ever-married women in India and number of sterilized women by background
variables, NFHS, 1992–2016 (Continued)

NFHS-I(1992–1993) NFHS-III(2005–2006) NFHS-IV (2015–2016)

Background variables Percent
regret

Total No. of sterilized
women

Percent
regret

Total No. of sterilized
women

Percent
regret

Total No. of sterilized
women

Child loss post sterilization

No Loss 0.0 22,601 4.4 32,480 6.9 1,65,039

Male loss 0.0 4 10.8 15 12.6 154

Female Loss 0.0 2 3.3 24 20.1 83

Quality of care

Very Good 4.1 11,656 4.7 16,908 7.8 78,891

All Right 5.6 9158 3.6 14,229 5.6 79,403

Not so good 11.7 1312 7.0 1226 9.5 6201

Bad 13.5 481 13.0 156 20.2 781

Type Of health facility

Public 5.4 19,717 4.3 27,097 6.9 1,42,507

Private 4.2 2710 4.8 5422 6.8 22,769

Total 5.3 22,607 4.4 32,519 6.9 1,65,276

Percentages are weighted, N is non-weighted
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Fig. 2 Predicted Probabilities for women who reported sterilization regret, by the Quality of care post sterilization, Type of health Facility, NFHS-I
(1992–1993), NFHS-III (2005–2006) and NFHS-IV (2015–2016). Figure 2.1 Health Facility. Figure 2.2 Quality of care post and during sterilization.
Figure 2.3 Type of facility and quality of care during and post sterilization
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decision of sterilization in NFHS-IV (2015–16) by differ-
ent covariates. Table 2 presented the unadjusted and ad-
justed logistic odds ratio of sterilization regret among
ever-married women in the latest round of NFHS
(2015–16). Controlling for all the factors listed in the
method section, the sterilization regret among states
with TFR less than 2.1 was found to be high (AOR-1.26,
95% CI (1.19–1.36)) than those who have TFR more
than equal to 2.1. Also, sex composition of the living
children was found to be a significant factor, where
women were found to be regretting more if they have
only daughters (AOR-1.24, 95% CI (1.15 1.34)). It was
found that the compensation received for sterilization
(new question added in NFHS-4) was found be a very
important factor to determine the sterilization regret.
The sterilization regret was less likely among women
who have received their compensation for sterilization
(AOR-0.90; 95% CI (0.86–0.94)) than those who have
not received compensation. Also, in a private health fa-
cility, the regret was found to be less (AOR-0.86; 95%
CI- (0.81–0.92)) than sterilization performed at the pub-
lic health facility. Quality of care displayed a significant
importance in the regret; women were more likely to re-
port sterilization regret when the quality of care was bad
compared to very good quality of care during and post-
sterilization (AOR-2.31; 95% CI- (1.89–2.82)).

Discussions
In the recent past, public health activists had focused
their interest in the quality of care provided in the family
planning programmes in the developing world. In a
country like India where most of the population
belonged to the rural areas, the quality of care had be-
come increasingly prominent [3]. In 1988, Bruce had
given a framework of quality of care, which defines qual-
ity as index of six elements. First is the choice of
methods which includes, number of the methods offered
to the receivers on consistent basis and their intrinsic
variability. Second, Information given to clients consists
of complete information should be provided to clients,
side effects of method adopted, how to use it efficiently,
what can they expect from the providers (advice, sup-
port, supply and referral to other services). Koeing et al.
[22], in his systematic review on quality of care in the
family planning programme, concluded that in India, the
women were not counselled adequately about the other
methods of contraceptives nor they were educated about
the possible warning signs and side effects after the op-
eration. A study conducted in Bihar and West Bengal
also cited that the midwives were rarely discussed about
the side-effects related to a contraceptive method [53]. A
study conducted by Jain [19], concluded that women re-
ceive minimum information about the sterilization
method, which may have contributed to the sterilization

regret among them. Third, Provider competence also
one of the important pillar of quality of care which re-
ferred to the skills of the providers. Fourth, Intra-
personal relationship among the clients and providers.
Previous studies conducted in India, provided a signifi-
cant evidence, women experienced harsh and derogatory
treatment while seeking family planning services in the
public sector [9, 11, 36]. Fifth, Re-contact and follow up
mechanism which referred to the continuity with the cli-
ents who had received services to promote program’s
interest. In our study we did not able to capture whether
women were followed or re-contact post their
sterilization, as no question were asked related to it, but
literature quotes that follow-up of clients significantly
contributes to the un-happiness of the client [43, 49]. Fi-
nally, appropriate constellation of services the sixth
element means the range of family planning services
available to clients according to their needs. Though, the
fertility programme had shaped from the recent past by
accessing the range of demand and supply factors, but
still the quality issues still to be need attention. Many re-
cent studies, exploring the quality issues in family plan-
ning programme was well studied and documented that
still India lacks behind in providing a safe, accessible and
affordable services in the routine family planning opera-
tions [12, 22, 27, 32, 45, 46, 48]. Around 1434 deaths
occur due to sterilization in the country during the years
2003 to 2012, with the maximum number in 2009,
which crosses the mark of 247 deaths [50]. Due to the
high rates of deaths in the sterilization camps, in 2005,
the Supreme Court issued guidelines for mass vasectomy
in the country; different states were asked to form a
panel of qualified doctors to conduct operations in the
camps and also directed doctors to counsel women and
ensure the women if something went wrong during the
operation. They were also asked to take the informed
consent from the women about the operation (Supreme
Court of India. Laws (SC)-2005–3-159, [51]). The Su-
preme Court of India also passed a rule that ensured the
standard quality of care during these operations and
compensation for families who died due to the botched
operations [41], but still, a substantial number of reports
publishing and addressing the same issue. The situation
had become worse in a decade, which led to the ban on
the sterilization camp in the country by Supreme court
in 2016 [25, 47] and the supreme court asked different
states that within 3 years the sterilization camps should
be discontinued.
Still, a long path had to be made by India to improve

the quality of standard in their public health facilities to
provide good quality health care to the individuals. A
study conducted in Bihar indicates an inferior quality of
services provided to the women which correlates with the
disappointment among them because of the sterilization
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Table 2 Unadjusted and adjusted odds ratios (with 95% CI) from binary logistic regressions examining the sterilization regret
among ever married women by selected covariates in India, NFHS-2015-16

Column 1 (OR (95% CI)) Column 2 (AOR (95% CI))

Region

TFR more than 2.1® 1.00 1.00

TFR less than equal to 2.1 1.12***(1.08 1.16) 0.99 (0.95 1.03)

Place of residence

Urban® 1.00 1.00

Rural 0.89***(0.86 0.93) 0.92***(0.88 0.97)

Caste

Schedule caste® 1.00 1.00

Schedule tribe 1.13***(1.06 1.20) 1.07*(1 1.14)

OBC 1.07***(1.02 1.13) 1.02 (0.96 1.07)

Others 1.02 (0.96 1.08) 0.97 (0.91 1.04)

Religion

Hindu® 1.00 1.00

Muslim 1.50***(1.40 1.60) 1.38***(1.28 1.49)

Christin 1.58***(1.45 1.73) 1.53***(1.39 1.68)

Others 0.76***(0.68 0.84) 0.78***(0.70 0.87)

Wealth quintile

Poorest® 1.00 1.00

Poorer 1.05*(0.99 1.12) 1.02 (0.96 1.09)

Middle 1.06*(1.00 1.12) 0.96 (0.90 1.03)

Richer 1.12***(1.05 1.19) 0.97 (0.90 1.04)

Richest 1.03 (0.97 1.10) 0.88***(0.81 0.95)

Age of women

15–19® 1.00 1.00

20–24 0.57 (0.31 1.06) 0.71 (0.36 1.39)

25–29 0.57 (0.31 1.04) 0.69 (0.36 1.35)

30–34 0.54**(0.29 0.99) 0.66 (0.34 1.29)

35–39 0.57 (0.31 1.04) 0.71 (0.37 1.39)

40–44 0.53**(0.29 0.98) 0.69 (0.36 1.36)

45–49 0.52**(0.28 0.94) 0.68 (0.35 1.33)

Educational status

No education® 1.00 1.00

Primary 1.00 (0.94 1.05) 0.98 (0.92 1.04)

Secondary 1.12***(1.07 1.16) 1.06**(1 1.11)

Higher 1.10*(1.00 1.21) 1.01 (0.91 1.13)

Currently married

Yes® 1.00 –

No 0.95 (0.87 1.03) –

Sex composition

Only Son® 1.00 1.00

Only Daughter 1.42***(1.32 1.53) 1.34***(1.24 1.44)

Both 0.77***(0.74 0.80) 0.81***(0.77 0.85)
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operation [1]. A report by ICRW in Bihar, India accessed
the quality maintained in the public facilities, and reported
bad quality of care in the public hospitals of Bihar, where
they reported that the hospitals were overcrowded and
also the patients were not informed about the side effects
associated with the procedure of female sterilization [1]. It
was found that the women were neither checked before

getting discharged, nor they were given necessary infor-
mation on rest, bath, and follow-up visits. The females
were neither informed about the side effects associated
with the process nor were told about the other methods
of family planning methods [2]. One high-profile event
that took place in Chhattisgarh, 2014 had revealed the
darkest situation of India of quality of care in sterilization

Table 2 Unadjusted and adjusted odds ratios (with 95% CI) from binary logistic regressions examining the sterilization regret
among ever married women by selected covariates in India, NFHS-2015-16 (Continued)

Column 1 (OR (95% CI)) Column 2 (AOR (95% CI))

Child loss

No loss® 1.00 1.00

Before Sterilization 1.09***(1.04 1.15) 1.27**(1.04 1.56)

After Sterilization 1.54**(1.01 2.33) 1.24 (0.74 2.07)

Age at sterilization

< 25® 1.00 1.00

25–29 0.93***(0.89 0.97) 0.98 (0.94 1.04)

> =30 0.93***(0.89 0.97) 0.98 (0.91 1.05)

Year since sterilization

< 2® 1.00 1.00

2–3 1.10**(1.02 1.19) 1.14***(1.05 1.24)

More than 3 1.10**(1.02 1.18) 1.13***(1.03 1.24)

Parity at sterilization

1® 1.00 1.00

More than 2 1.97***(1.79 2.17) 1.17***(1.11 1.24)

Told sterilization would mean no more children

No® 1.00 1.00

Yes 1.39***(1.32 1.46) 1.41***(1.34 1.48)

Compensation received

No® 1.00 1.00

Yes 0.89***(0.85 0.92) 0.92***(0.87 0.96)

Quality of care

Very good® 1.00 1.00

All right 0.72***(0.7 0.75) 0.74***(0.71 0.77)

Not so good 1.31***(1.2 1.43) 1.33***(1.22 1.46)

Bad 2.44***(2.03 2.94) 2.39***(1.96 2.91)

Type of health facility

Public® 1.00 1.00

Private 1.06**(1 1.12) 0.90′***(0.84 0.96)

Child loss overall

No loss® 1.00 1.00

1 child loss 1.11***(1.05 1.18) 0.97 (0.79 1.19)

2 child loss 1.02 (0.9 1.14) 0.93 (0.74 1.18)

More than 2 loss 1.10 (0.91 1.34) Omitted

Column1 represents the univariate (unadjusted) logistic odds ratio with 95% Confidence Interval
Column2 represents the multivariate (adjusted) logistic odds ratio with 95% Confidence Interval
***p < 0.01,**p < 0.05, *p < 0.1,
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operation in “public hospitals”, in which almost 83
women were gone for sterilization and the procedure was
done in less than 6 h, which led to the death of 13 women
in the sterilization camp in Bilaspur [24].
The general picture that emerged from the analysis can

be summed as over time the regret associated with the
sterilization had increased to approximately 3 % points
from NFHS-3 to 4. Various covariates had significantly
contributed to the sterilization regret, but among all, qual-
ity of care and sterilization did in the type of facility had
contributed most to the sterilization regret.
The predicted probability confirms that women who ex-

perience a lousy quality of care at the time of sterilization
and operated in the public facility were found to more re-
gretting on their decision of sterilization. Also, the regret
due to quality of care in private facilities had also in-
creased over the time. The health facilities had seriously
strayed from improving the health and well-being of
women in providing family planning methods.
Also, the study hinted that the compensation for

sterilization also correlated to the regret. Many types
of research provided significant evidence that most of
the sterilization were conducted to get the compensa-
tion out of the operation, the compensation amount
differ in all the states based on the fertility rate in
the state. In the high focus state, the compensation
amount was about 15.5 USD per vasectomy and 8.5
USD per tubectomy, whereas, in the non-high focus
state, the compensation received from tubectomy was
3.5 USD (for non-Below Poverty line, Scheduled Caste
and tribe) all vasectomy compensation was the same
as in the high focus state [33]. A case study in Rajas-
than mentioned that because of the massive incen-
tives, husbands were pushing their wives for the
routine process [35]. In spite of the ban by Supreme
court on sterilization camps, camps do hold in Rajas-
than, and massive compensations were being offered
to both men and women [7], and this lucrative in-
ducement made women undergo sterilization which
eventually resulted in a situation of grief.
The study had also pertained so some limitations that

though the study tried to see the contribution of per-
ceived quality of care in the sterilization operations on
the sterilization, but failed to compute the quality of care
in the family planning operations based on the Bruce/
Jain Framework, as the data set failed to provide infor-
mation related to all the six elements.

Conclusions
The study concluded that around 7 % of women were
regretting about their decision of sterilization according
to the latest round of NFHS. Though many socio-
economic and demographic factors had influenced the
regret, the poor quality of care provided in the

sterilization contributed maximum to the regret from
1992 to 2015. This calls for the need to standardize the
facilities provided in every health facility so to minimize
the dissatisfaction among the users for the routine
process. Also, the government should plan out the pol-
icies related to following up of the women post the fam-
ily planning operations to avoid any complication, which
can help to minimize the complication or death attrib-
uted to sterilization.
The data also hinted the regret after a loss of a child

(though not significant), so government should make ef-
forts to motivate people for adopting more temporary
methods of family planning especially among those who
have no children or one child. Accredited Social Health
Activist (ASHA) workers and Anganwadi workers are
the first to come in contact with the women during the
trimester, they can be motivated to encourage women to
adopt more of temporary methods as they are reversible,
as previous literature suggests that the least information
is provided by the health service provider on the
sterilization [19]. So, if the health care provider can pro-
vide all the information and provide method choice to
the women, they can able to decide the best suitable
method for them, so which can significantly minimize
the regret percentage in the country. Social media adver-
tisements can also become a great medium to help the
couple to choose what method they should adopt for
limiting or spacing their family size. There should also
be a focus on male sterilization which is gradually disap-
pearing from society as it is less complicated and can be
recovered quickly compared to female sterilization.
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