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In most developing countries, induced abortion is legal
only  if the pregnancy threatens the health or life of the
mother. Many women, therefore, seek clandestine abor-

tions, which are too often unsafe and place the woman at
risk of complications and death.1

Forty percent of women live in countries where abortion is
legally restricted.2 In 2003, an estimated 55% of induced abor-
tions in developing countries were unsafe, and 97% of all un-
safe abortions were in developing countries.3 Induced abortion
is highly restricted in most countries in Latin America and the
Caribbean.1 According to the World Health Organization
(WHO), the region of Latin America and the Caribbean has
the same estimated incidence of clandestine induced abortions
as Africa (3% per year among women aged 15–44 years).4 It
also has the highest proportion of maternal death from unsafe
abortion (12%).5 Women who have complications from clan-
destine abortions may not seek medical help for fear of being
reported to legal authorities by health care workers.6,7

Elimination of unsafe abortions is a key component of sex-
ual and reproductive health care.8 There is a public health
need to determine more accurately the burden of, and risk fac-
tors for, clandestine induced abortion in different countries.
Because of data limitations, the WHO reports only regional
estimates.4 The lack of official records and underreporting by
those involved make this task difficult, requiring that esti-
mates calculated by different methods be compared.

Rates of clandestine induced abortion are estimated with
the use of either direct methods, such as population-based
surveys and surveys of providers of illegal abortions, or indi-
rect methods, such as the application of multipliers to
recorded rates of hospital admission or death attributed to in-
duced abortions.4,9

We performed a large, representative, population-based
survey to determine the prevalence and incidence of, and risk
factors for, induced abortion in an urban population of a
Latin American country where access to abortion services is
legally restricted.
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Background: Clandestine induced abortions are a public
health problem in many developing countries where access
to abortion services is legally restricted. We estimated the
prevalence and incidence of, and risk factors for, clandes-
tine induced abortions in a Latin American country.

Methods: We conducted a large population-based survey
of women aged 18–29 years in 20 cities in Peru. We asked
questions about their history of spontaneous and induced
abortions, using techniques to encourage disclosure.

Results: Of 8242 eligible women, 7992 (97.0%) agreed to
participate. The prevalence of reported induced abortions
was 11.6% (95% confidence interval [CI] 10.9%–12.4%)
among the 7962 women who participated in the survey. It
was 13.6% (95% CI 12.8%–14.5%) among the 6559 women
who reported having been sexually active. The annual inci-
dence of induced abortion was 3.1% (95% CI 2.9%–3.3%)
among the women who had ever been sexually active. In
the multivariable analysis, risk factors for induced abortion
were higher age at the time of the survey (odds ratio [OR]
1.11, 95% CI 1.07–1.15), lower age at first sexual inter-
course (OR 0.87, 95% CI 0.84–0.91), geographic region
(highlands: OR 1.56, 95% CI 1.23–1.97; jungle: OR 1.81,
95% CI 1.41–2.31 [v. coastal region]), having children (OR
0.82, 95% CI 0.68–0.98), having more than 1 sexual partner
in lifetime (2 partners: OR 1.61, 95% CI 1.23–2.09; ≥ 3 part-
ners: OR 2.79, 95% CI 2.12–3.67), and having 1 or more sex-
ual partners in the year before the survey (1 partner: OR
1.36, 95% CI 1.01–1.72; ≥ 2 partners: OR 1.54, 95% CI 1.14–
2.02). Overall, 49.0% (95% CI 47.6%–50.3%) of the women
who reported being currently sexually active were not us-
ing contraception.

Interpretation: The incidence of clandestine, potentially
unsafe induced abortion in Peru is as high as or higher
than the rates in many countries where induced abortion
is legal and safe. The provision of contraception and safer-
sex education to those who require it needs to be greatly
improved and could potentially reduce the rate of induced
abortion.
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Une version française de ce résumé est disponible à l’adresse
www.cmaj.ca/cgi/content/full/180/3/298/DC1
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Methods

Study design and participants
We designed a population-based survey to be conducted in 20
cities in Peru between September and December 2005 with
the use of handheld computers. We selected a random sample
of women aged 18–29 years, drawn using a standard proba-
bilistic 3-step procedure and data from the 1999 Peruvian
census. The first step involved the random selection of 108
clusters of individual or groups of contiguous residential
blocks for each participating city; each block comprised 40
households on average. Second, a new census of households
in the selected clusters was conducted by trained interviewers
to collect information about location and type of housing,
household size, number of people aged 18–29 years, and
length of time of residence in the city. We then selected a ran-
dom sample of 10 households with eligible members from
each cluster. Eligible participants were female, aged 18–29
years and had been living in the city for at least 6 months. Fi-
nally, within each household we chose 1 eligible individual,
based on most recent birthday.

Selected participants were interviewed by specially trained
nurses and midwives who confirmed eligibility, obtained in-
formed consent and administered the questionnaire. If eligi-
bility could not be confirmed, another eligible person in the
same household with the next most recent birthday was asked
to participate. If there was no other eligible woman willing to
participate, none was recruited from that household.

At least 300 women were recruited from each city. Not all
clusters of residential blocks were required.

Questionnaire
The questionnaire was administered in Spanish by nurses and
midwives who completed an extensive 12-day training pro-
gram. It had 2 parts, both administered in the absence of a third
party. The first part of the questionnaire was administered face
to face. With it, the nurse or midwife collected data on demo-
graphic characteristics, prior pregnancies and use of contracep-
tion. The second part was self-administered, out of sight of the
interviewer to ensure confidentiality. Both parts of the ques-
tionnaire asked the same questions about the number of abor-
tions and number of spontaneous abortions in the first 3 months
of pregnancy in the woman’s lifetime. The combination of
questionnaire methods has been found to increase reporting.10–12

The questions in Spanish, and an English translation, are
available in Appendix 1 (available at www.cmaj.ca/cgi
/content/full/180/3/298/DC2).

Definitions
In Peru, the term “abortion” refers to “pregnancy loss,” “mis-
carriage” and “induced abortion.” Because induced abortion
is a highly sensitive topic, we used 2 questions that our re-
search group previously pilot-tested in a group of 200 women
from the general public. The questions were: “Have you ever
had a pregnancy that ended in an abortion in the first 3
months of pregnancy? If so, how many?” and “Did you ever
have an abortion that was spontaneous in the first 3 months of
pregnancy? If so, how many?”

The number of induced abortions was calculated from the
difference between the number of total abortions and of spon-
taneous abortions.

Ethical issues
Institutional review boards at the Universidad Peruana
Cayetano Heredia, Lima (Peru), the US Naval Medical Re-
search Center in Lima and the University of Washington,
Seattle (United States) approved the study design. Informed
consent was obtained from each participant.

Statistical analysis
Data were transferred from the handheld computers to a desk-
top computer in each city and then sent by email to the Data-
base Management Center in Lima, where they were merged
for analysis.

We used logistic regression analysis to estimate odds ra-
tios (ORs) with 95% confidence intervals (CIs) for associa-
tions between the participants’ characteristics at the time of
the interview and their reported history of induced abortion.
The analysis was adjusted for sample strata, primary sam-
pling units and population weights. Variables that we found
to be significant (p < 0.10) in the bivariable analysis were en-
tered into a multivariable logistic regression model using a
forward conditional method (likelihood ratio test). We used
kappa analysis to evaluate agreement between answers to cor-
responding questions in the face-to-face and self-administered
parts of the questionnaire.

We calculated the incidence of abortion by dividing the
number of abortions by the number of person-years at risk.
When considering all women aged 15–29 years, we calcu-
lated the number of person-years at risk by subtracting 15
years from the age at the interview. When considering women
aged 15–29 years who had ever been sexually active, we cal-
culated the number of person-years at risk by subtracting the
age at first sexual intercourse from the age at the interview.

Results

Of 8242 eligible women, 7992 (97.0%) agreed to participate.
We excluded 30 because some of their responses were incon-
sistent (e.g., between age at interview and age at first sexual
intercourse, or between number of sexual partners in lifetime
and in the 12 months before the interview). Of the remaining
7962 women, 1697 (21.3%, 95% CI 21.0%–22.8%) reported
2123 abortions (spontaneous and induced), for a rate of 1.25
abortions per person. Induced abortions were reported by 923
of the 7962 women (11.6%, 95% CI 10.9%–12.4%).

Of the 6559 women who reported ever having been sexu-
ally active, 892 (13.6%, 95% CI 12.8%–14.5%) had had an
induced abortion. Of those aged 18 years with a history of
sexual activity (55% of all participants aged 18), 7.5% (95%
CI 5.2%–10.4%) reported having had an induced abortion.

Of the 4740 women who reported ever having been preg-
nant, 892 (18.8%, 95% CI 17.7%–19.9%) reported having
had a total of 1127 induced abortions; 724 reported one, 121
reported two, and 47 reported three or more induced abor-
tions. Of all of the recognized pregnancies (pregnancies that
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the women were aware of), 2123 (24.5%, 95% CI 23.6%–
25.4%) were reported to have ended in abortion; 996 of these
(11.5%, 95% CI 10.8%–12.2%) were spontaneous, and 1127
(13.0%, 95% CI 12.3%–13.8%) were induced.

There was 90.6% agreement (kappa = 0.72, 95% CI 0.70–
0.74) between the responses in the face-to-face interview and
self-administered questionnaire for reporting ever having had
a spontaneous or induced abortion. There was 91.2% agree-
ment (kappa = 0.63, 95% CI 0.60–0.65) between the re-
sponses for reporting spontaneous abortion, and 91.2% agree-
ment (kappa = 0.47, 95% CI 0.45–0.50) for reporting induced
abortion. Among the women who reported having had any in-
duced abortions in both the face-to-face interview and the
self-administered questionnaire, there was 83.2% agreement
(kappa = 0.50, 95% CI 0.41–0.58) regarding the number of
induced abortions reported.

The annual incidence of all reported abortions (sponta-
neous and induced) among women aged 15–29 years was
5.9% (95% CI 5.6%–6.1%) among those who reported hav-
ing ever been sexually active. It was 3.7% (95% CI 3.6%–
3.9%) among all of the participants. The annual incidence of
reported induced abortion was 3.1% (95% CI 2.9%–3.3%)
among the women who reported having been sexually active
and 2.0% (95% CI 1.9%–2.1%) among all of the participants.
The rates varied by geographic region, with women in cities
in the jungle region having the highest incidence (Table 1).

Factors associated with induced abortion among the
women who reported having been sexually active are shown
in Table 2. In the multivariable analysis, adjusted for sample
strata, primary sampling units and population weights, we
found that ever having had an induced abortion was associ-
ated with higher (v. lower) age at interview (p < 0.001), geo-
graphic region (p < 0.001), lower (v. higher) age at first sex-
ual intercourse (p < 0.001), having children (p < 0.03), having
had more than 1 sexual partner in lifetime (p < 0.001) and
having 1 or more sexual partners in the year before the survey
(p < 0.005) (Figure 1). We found that education level and in-
come had no effect.

Of 5222 women who reported being currently sexually ac-
tive, 2557 (49.0%, 95% CI 47.6%–50.3%) were not using
contraception.

Interpretation

Our large, representative, population-based survey, which had
a very high participation rate, provides an estimate of the
prevalence and incidence of, and risk factors for, induced
abortion among women aged 18–29 years living in urban cen-
tres across Peru. As is typical of Latin American countries,
Peru does not have comprehensive official statistics on abor-
tion because the service is offered only if the mother’s life or
health are threatened. Of note, among the 18-year-old partici-
pants, the youngest group in the study, 7.5% of those who re-
ported ever having been sexually active had had an induced
abortion. The prevalence of induced abortion among the par-
ticipants who reported ever having been sexually active
(13.6%) was similar to the prevalence of 15.4% among sexu-
ally experienced women of the same age (Dr. Catherine H.
Mercer, Centre for Sexual Health and HIV Research, Univer-
sity College London, London, UK: personal communication,
2008) in a population-based survey in Britain,13 where in-
duced abortion is legal.

At 2.0% per year, the estimated incidence of reported in-
duced abortion in Peru among all women aged 15–29 in our
study is close to Britain’s annual rate of 2.56% (95% CI
2.51%–2.61%) in the same age group.14,15 The estimated inci-
dence in the United States is 2%–3% per year.16 The rates in
Britain and the United States are based on clinical records,
whereas our estimate for Peru is based on self-reported data.
With about 60% of induced abortions typically reported by sur-
vey respondents in countries where induced abortion is le-
gal,10,17 we would expect our estimate to be no greater than 60%
of the true value, despite our having taken steps to encourage
disclosure, given the restricted illegality of induced abortion in
Peru. The true annual incidence would be at least 3.3%.

In Peru’s Demographic and Health Survey,18 the preva-
lence of reported miscarriage, abortion or stillbirth (figures
specifically for induced abortion were not available) among
urban women aged 18–29 years was 8.6% (95% CI 7.8%–
9.4%). In our study, the prevalence of abortion (spontaneous
and induced) was 21.9%, which suggests lower rates of un-
derreporting in our study. Overall, 11.5% of the recognized
pregnancies in our study were reported to have ended in

Table 1: Annual incidence of all abortions (spontaneous and induced) and of induced abortions among women  
with a history of sexual activity and among all women in the study from age 15 to 29 years,* by region 

 Annual incidence (95% CI), % 

 All abortions Induced abortions 

Region 
Women with history 

of sexual activity All women 
Women with history 

of sexual activity All women 

All 5.9 (5.6–6.1) 3.7 (3.6–3.9) 3.1 (2.9–3.3) 2.0 (1.9–2.1) 

Coastal 5.3 (4.9–5.6) 3.4 (3.1–3.6) 2.4 (2.2–2.7) 1.5 (1.4–1.7) 

Highlands 6.0 (5.6–6.3) 3.6 (3.3–3.8) 3.1 (2.8–3.4) 1.9 (1.7–2.0) 

Jungle 6.7 (6.2–7.3) 4.9 (4.5–5.3) 4.4 (3.9–4.8) 3.2 (2.9–3.5) 

Note: CI = confidence interval. 
*The age range used to calculate the annual incidence was 15–29 years; this differs from the age range of 18–29 years used for the prevalence. See 
Methods for details. 
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Table 2: Characteristics of 6266 women in Peru with a history of sexual activity who did and did not report ever having 
had an induced abortion* 

 Had induced abortion; no. (%) of women†  

Characteristic 
No 

n = 5374 
Yes 

n = 892 Crude OR (95% CI) 

Age, year, mean (SD) 23.6 (3.4) 24.4 (3.3) 1.08 (1.06–1.10)§ 

Region     

Coastal 2263 (88.3) 301 (11.7) 1.00 (ref) 

Highlands 2078 (86.7) 319 (13.3) 1.15 (0.98–1.37) 

Jungle 1033 (79.2) 272 (20.8) 1.98 (1.65–2.37) 

Education level     

Low (< 12 years) 2960 (85.9) 487 (14.1) 1.00 (ref) 

High (≥ 12 years) 2283 (85.5) 386 (14.5) 1.03 (0.89–1.19) 

Religion     

Other 963 (83.7) 187 (16.3) 1.00 (ref) 

Catholic 4397 (86.2) 705 (13.8) 0.83 (0.69–0.98) 

Marital status     

Unmarried 4451 (85.5) 753 (14.5) 1.00 (ref) 

Married 914 (86.8) 139 (13.2) 0.90 (0.74–1.09) 

Employment     

Unemployed 4284 (86.8) 654 (13.2) 1.00 (ref) 

Employed 1085 (82.1) 236 (17.9) 1.43 (1.21–1.68) 

Income per month, soles‡     

Low (≤ 500) 4925 (86.0) 799 (14.0) 1.00 (ref) 

High (> 500) 389 (84.6) 71 (15.4) 1.13 (0.86–1.46) 

Age at first sexual intercourse, 
year, mean (SD) 

18.3 (2.9) 17.2 (2.6) 0.86 (0.84–0.89)¶ 

Number of children     

0 2128 (86.7) 326 (13.3) 1.00 (ref) 

≥ 1 3185 (85.2) 553 (14.8) 1.13 (0.98–1.31) 

Use of contraception     

No 2882 (86.5) 448 (13.5) 1.00 (ref) 

Yes 2334 (84.4) 430 (15.6) 1.19 (1.03–1.37) 

Number of sexual partners in lifetime     

1 3032 (91.6) 277 (8.4) 1.00 (ref) 

2 1301 (85.8) 216 (14.2) 1.82 (1.50–2.20) 

≥ 3 879 (71.8) 346 (28.2) 4.31 (3.62–5.13) 

Number of sexual partners in last year     

0 1377 (90.7) 141 (9.3) 1.00 (ref) 

1 3347 (86.0) 546 (14.0) 1.59 (1.31–1.94) 

≥ 2 598 (75.4) 195 (24.6) 3.18 (2.51–4.04) 

Received money, gifts or favours for sex 
from 1 or more of the last 3 sexual 
partners 

    

No 5187 (86.0) 843 (14.0) 1.00 (ref) 

Yes 157 (78.1) 44 (21.9) 1.72 (1.22–2.43) 

Note: CI = confidence interval, OR = odds ratio, ref = reference group, SD = standard deviation. 
*A total of 6559 women reported having ever been sexually active; 6266 are included in this table because they answered all of the questions. 
†Unless stated otherwise. Percentages are calculated from row totals. 
‡One soles = about US$170. 
§Per year. 
¶Per year of delay of first sexual intercourse. 
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spontaneous abortion; however, the true rate of spontaneous
abortion in recognized pregnancies has been estimated to be
9% among women under 30 years old.19 It could be that some
of the women in our study reported an induced abortion as
spontaneous.

Given the difficulties in estimating rates of clandestine in-
duced abortion, it is important to compare estimates derived
from different approaches. Ferrando20 estimated Peru’s inci-
dence of induced abortion to be 5.2% per year among women
aged 15–49 years. To compare this figure with our estimate,
we applied an adjustment factor of 1.17 to Ferrando’s value.
(To obtain this factor, we multiplied Ferrando’s estimate by
the proportion of induced abortions in Latin America experi-
enced by women aged 15–29 years [i.e., 70%4,21 and 60%22]
and divided it by the proportion of the Peruvian female popu-
lation of 15–49 years old that is aged 15–29 years [i.e.,
60%].) We obtained an adjusted estimate of 6.1% per year
among all women aged 15–29 years, which is higher than our
estimate of 3.3%. Ferrando’s incidence was obtained by ap-
plying an estimated multiplier to recorded rates of hospital
admission owing to abortion-related complications; the value
of 7 used in that study was at the upper end of the typical
range of 2–7.4

The WHO does not publish estimates for individual coun-
tries. Its estimated annual incidence for South America is
3.3% (3.0% for Latin America and Caribbean) among women
aged 15–44 years.4 Thus, our incidence, derived using a direct
method, agrees with the WHO value obtained by indirect
methods.4 The WHO’s available sources of data vary among
countries but are commonly community surveys and rates of
hospital admission because of complications, both of which
are adjusted for underreporting. The WHO applies multipliers
to admission rates to account for complication rates associ-
ated with relevant abortion methods, the proportion of women

tending to use hospital care for pregnancy-related conditions,
the rate of hospital admissions because of true spontaneous
abortion, and other factors.4

In our study, factors associated with having an induced
abortion were higher age at interview, lower age at first sex-
ual intercourse, geographic region, having children and hav-
ing multiple sexual partners. One would expect the preva-
lence to increase with age, and with younger age at first
sexual intercourse, owing to increasing exposure to cumula-
tive risk. Of note, we found a high prevalence of induced
abortion (7.5%) among the youngest women in our study (18
years of age) who reported having been sexually active.
Lower age at first sexual intercourse was also found by others
to be a risk factor for induced abortion.23,24 Cross-sectional
studies cannot determine causality. However, adolescent
women are more likely than older women to have unwanted
and unplanned sex and to have poor knowledge of, and access
to, effective contraception.25,26 For young women, the decision
to have an abortion is often influenced by a wish to continue
studies or start work,27–29 or by the lack of a steady partner to
share parenting.30

Our finding that having multiple sexual partners was a risk
factor for induced abortion was possibly due to a link to con-
traceptive failure31 or to having poor relationships with those
partners,24,32 both of which could lead to unwanted pregnan-
cies. There may also have been an association between will-
ingness to disclose sensitive behaviours such as having had
multiple sexual partners and induced abortion.

The prevalence of induced abortion among women living
in cities in the jungle region was 19%, as compared with 10%
among those in coastal and highland cities. The Peru Demo-
graphic and Health Survey also found a higher prevalence in
the jungle region.18 The reason for this geographic variation is
unclear. The respondents in the jungle cities were more likely

0.5 1 2 5
Odds ratio (95% CI)

Age, per year

Highlands region (v. coastal)

1.11 (1.07–1.15)

1.56 (1.23–1.97)

1.81 (1.41–2.31)

0.87 (0.84–0.91)

0.82 (0.68–0.98)

1.61 (1.23–2.09)

2.79 (2.12–3.67)

1.36 (1.01–1.72)

Jungle region (v. coastal)

Age at first sex, per year that 
sexual activity was delayed

Number of children (≥ 1 v. 0)

2 sexual partners in lifetime (v. 1) 

≥ 3 sexual partners in lifetime (v. 1)

1 sexual partner in last year (v. 0)

≥ 2 sexual partners in last year (v. 0) 1.54 (1.14–2.02)

)IC %59( RO detsujdAelbairaV

Decreased 
likelihood 

of abortion

Increased 
likelihood 
of abortion

Figure 1: Forest plot of characteristics associated with reporting induced abortion among women reporting ever having been sexually
active. An odds ratio (OR) above 1 indicates an increased likelihood of having had an induced abortion. ORs were adjusted by sample
strata, primary sampling units and population weights. CI = confidence interval.
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than those in the other regions to have been younger at first
sexual intercourse and to have had a greater number of sexual
partners both in their lifetime and in the year before the sur-
vey (data not shown). However, in the multivariable analysis,
these risk factors were independent of geographic region.

Women who have induced abortion typically already have
children or go on to have them.33 In our study, 62.9% (553/879)
of the women who reported having an induced abortion had
children, and the others are likely to have them in future.

The lack of an effect of education or income on the preva-
lence of induced abortion suggests that clandestine induced
abortion affects all social groups. It is likely that income level
affects the safety of clandestine induced abortion,4 but we
were unable to explore this topic in the survey.

Limitations
All studies of induced abortion typically have limitations be-
cause of underreporting related to social desirability bias. The
problem can be compounded by legal concerns where the
procedure is restricted. Often there is underreporting by those
involved (as patients or health care workers), an absence of
official statistics on abortions, or underreporting of abortion-
related complications in official statistics (owing to individu-
als not seeking care, or misclassification of induced abortion
as spontaneous).2,4 We sought to minimize underreporting by
using computer-assisted self-administered questionnaires and
having well-trained staff conduct interviews in private.34 The
participation rate of 97% is reassuring. Also, we asked about
the sensitive topic of induced abortion both in the self-
administered questionnaire and in the face-to-face inter-
view,10–12 to accommodate individual preferences for disclo-
sure. Nevertheless, there was 91% agreement in the reporting
of abortion (spontaneous, induced or either) between the 2 in-
terview methods.

As with all surveys, another unavoidable cause of under-
reporting may be recall bias, with older events tending to be
reported less frequently than more recent ones.9,35 However,
we minimized this limitation by focusing on younger adults.
As in other studies, such as the one by Jones and Kost,34 indi-
vidual characteristics pertained to the age at interview: we se-
lected women aged 18–29 years so that characteristics would
be proximal to the abortion events and the majority of the pe-
riod at risk would be covered (about 70% of induced abor-
tions in Latin America occur in women under 30 years4,21).

Conclusion
Despite induced abortion being legally restricted in Peru, the
estimated incidence of clandestine, potentially unsafe8 induced
abortion is as high as, or higher than, the estimated incidence
in many countries where induced abortion is legal and safe.4

The provision of contraception and safer-sex education to
women who require them needs to be greatly improved. With
almost half of the sexually active women in our study report-
ing that they do not use contraception, this action alone could
greatly reduce the rates of clandestine induced abortion. We
hope that our study will contribute to increased awareness of
the scale of the problem and political willingness to address it,
for which there is public support in Latin America.36
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