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Abstract
Objectives To assess time trends in unplanned pregnancy, stratified by sociodemographic status, reproductive history, and

inequalities in family income and women’s skin color, in Pelotas, Brazil.

Methods Data from mothers of participants of the 1993 (N = 5264), 2004 (N = 4243), and 2015 (N = 4268) Pelotas birth

cohorts were analyzed. Unplanned pregnancy was investigated in the perinatal period, with tests to assess changes over

time among different sociodemographic and reproductive history subgroups and inequalities as a function of family income

and skin color.

Results The prevalence of unplanned pregnancy was 62.7% (3299/ 5264), 65.9% (2794/ 4243), and 52.2% (2226/ 4268) in

the 1993, 2004, and 2015 cohorts, respectively. Black or brown women and women of lower socioeconomic status had a

higher prevalence of unplanned pregnancy in all cohorts. The overall rate of unplanned pregnancy decreased over time in

most subgroups. Inequality as a function of family income and skin color increased during the time frame of assessment.

Conclusions The prevalence of unplanned pregnancies decreased in the period analyzed, but it is still unjustifiably high.

Efforts aimed at reducing unplanned pregnancy are vital and will require special attention to the most vulnerable groups.

Keywords Unplanned pregnancy � Family planning � Reproductive health � Socioeconomic factors � Health inequalities

Introduction

Becoming a mother leads to many changes for women and

their families. An unplanned pregnancy involves a host of

implications for which the woman, her family, and her

community are not always prepared (Gipson et al. 2008; Le
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et al. 2014). At an international level, the Sustainable

Development Goals highlight the importance of access to

sexual and reproductive health services for all (United

Nations 2015). Increasing the availability of, and access to,

a wide range of contraceptive methods for women who do

not intend to become pregnant (in the short term or ever) is

an important means of preventing unplanned pregnancies

worldwide and their potential implications, such as the

possibility of late and suboptimal antenatal care, impacts

on the duration and frequency of breastfeeding, and costs to

society and to the health system (Gipson et al. 2008; Le

et al. 2014; WHO/RHR and CCP 2018).

Worldwide, little changes have been observed in the

percentages of unintended pregnancies in recent years

(Singh et al. 2010; Sedgh et al. 2014). In 1995, considering

all pregnancies and using data from various sources, the

overall rate of unintended pregnancy was 43%; remaining

virtually unchanged until 2008 (42%) and decreasing

slightly to 40% in 2012, with the highest prevalence found

in low- and middle-income countries (Sedgh et al. 2014).

In Latin America and the Caribbean, 56% of the 17.8

million pregnancies occurring in 2012 were unintended

(Sedgh et al. 2014).

Several factors are associated with unintentional (mis-

timed or unwanted) or unplanned pregnancies. Such preg-

nancies occur at a higher rate among women with lower

income or lower wealth index (Prietsch et al. 2011; Ali

et al. 2016); lower educational attainment (Ali et al. 2016);

those not gainfully employed (Theme-Filha et al. 2016);

those living in overcrowded households (Prietsch et al.

2011); and those under 19 years of age (Prietsch et al.

2011; Ali et al. 2016; Theme-Filha et al. 2016).

Previous studies have evaluated trends in unintended

pregnancy worldwide over time (Singh et al. 2010; Sedgh

et al. 2014). However, there is a dearth of research

describing temporal trends in unplanned pregnancy among

subgroups characterized by factors known to predict this

outcome and using standardized methods for measuring

and collecting primary data. Within this context, the pre-

sent study was designed to evaluate trends in unplanned

pregnancy over time, considering indicators of sociode-

mographic status, reproductive history, and inequalities

between family income subgroups and women’s skin color

in the 1993, 2004, and 2015 Pelotas birth cohorts.

Methods

For this analysis, we used primary data from three Pelotas

birth cohorts that are observational studies that included

standardized procedures in the training of interviewers,

data collection, questionnaires construction base, data

processing, and other steps, being responsibility of the

research group from the Epidemiology Postgraduate Pro-

gram at the Federal University of Pelotas.

Data were obtained from the perinatal study of the 1993,

2004, and 2015 birth cohorts of Pelotas, a midsized city

(population ca. 328,000) in Brazil (IBGE 2017). Specifi-

cally, data from the mothers of participants of all three

cohorts were analyzed. The perinatal studies were con-

ducted from January 1 through December 31, in 1993,

2004, and 2015, and consisted of daily visits to all mater-

nity hospitals in the city of Pelotas, during which all

mothers were interviewed shortly after delivery. The total

number of mothers from whom information was obtained

during the perinatal assessment (and thus included in the

analysis of the present study) was 5,264, 4,243, and 4,268,

for the 1993, 2004, and 2015 cohorts, respectively. Losses

and refusals were rare: 0.30% (n = 16) in 1993, 0.75%

(n = 32) in 2004, and 1.34% (n = 58) in 2015.

The number of participants analyzed in this study differs

from that of other publications using data from the Pelotas

birth cohorts (Additional File 1). Namely, in the current

study, data from both mothers of liveborn infants (the usual

focus of birth cohort research) and stillbirths were inclu-

ded, as the present study focused on pregnancy itself rather

than on child outcomes. Data from mothers of twins or

triplets were counted only once (only the firstborn child

was considered), so that there was no duplication of data on

intentionality of pregnancy. As the three cohorts are similar

prospective studies in terms of standardization, the meth-

ods and measurement instruments employed, comparison

between studies is allowed (Barros et al. 2008). The Cohort

Profiles and previous publications present more detailed

information (Victora et al. 1996; Barros et al. 2008; Victora

et al. 2007; Santos et al. 2010; Hallal et al. 2017).

Measures

The outcome of interest—unplanned pregnancy—was

assessed by the following question: ‘‘Did you plan on

having this child or did you get pregnant by accident?’’

Responses were presented in the multiple-choice format, as

planned; by accident; more or less. For analysis, this

variable was dichotomized into the following categories:

(0) = planned; (1) = by accident/more or less. The ‘‘more

or less’’ category was grouped into the ‘‘by accident’’

category because it denotes uncertainty regarding preg-

nancy planning, i.e., mothers who selected this option were

also considered to have had unplanned pregnancies. In

other words, the outcome measures of 1993, 2004, and

2015 Pelotas birth cohorts refer to the pregnancy that gave

birth to the Perinatal Cohort study participants. Planning of

previous pregnancies was not assessed in this study.

The sociodemographic independent variables of interest

were: monthly family income, as a function of minimum
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wage (in Brazilian Real, the Brazilian currency), in the

month before childbirth (B 1; 1.1–3.0; 3.1–6.0; 6.1–10.0;

or[ 10.0 times the minimum wage); maternal schooling

(0–4; 5–8; or C 9 full years of schooling); gainful

employment during pregnancy (no/yes); maternal skin

color (white/brown/black); living with a partner (no/yes);

and maternal age (B 19; 20–24; 25–29; 30–34; or C 35

years)—minimum age was 13 years in the 1993 and 2015

cohorts and 12 years in the 2004 cohort, while maximum

age was 47 years in the 1993 and 2015 cohorts and

46 years in the 2004 cohort. The reproductive independent

variables assessed were parity (primiparous, 1, or C 2);

history of miscarriage (defined as fetal loss up to 20 weeks

of pregnancy; no/yes); and history of stillbirth (defined as a

stillborn infant delivered after gestational age 20 weeks

and/or weighing[ 500 g; no/yes).

The sociodemographic indicator family income as a

function of minimum wage was collected in Brazilian reais

(R$). ‘‘Minimum wage’’ was defined as the minimum pay a

worker must receive per month in accordance with

Brazilian legislation (Bertoldi et al. 2019). Maternal skin

color was assigned by the interviewer and collected in three

categories (white, black, or other) in the 1993 cohort, while

in the 2004 and 2015 cohorts, it was self-reported and

collected in five categories (2004 cohort: white, black,

brown, yellow or Asian, indigenous; 2015 cohort: white,

black, yellow, brown, indigenous). In the present study, the

maternal skin color variable was stratified into three cate-

gories: white, brown, and black. This required some

adaptation. The ‘‘other’’ category of the 1993 cohort was

categorized as ‘‘brown’’ for analysis, since the percentages

of Asian and indigenous mothers in the 2004 and 2015

cohorts were similar and exceedingly low, and a similar

scenario can thus be inferred for the 1993 cohort. In the

2004 cohort, only 0.3% (n = 13) of the mothers included in

the analyses were Asian and 0.7% (n = 30) were indige-

nous. In the 2015 cohort, only 0.4% (n = 15) were classi-

fied as having yellow skin color and 0.2% (n = 10) as

indigenous. For the same reason, in the 2004 and 2015

cohorts, the three categories of interest were kept and the

other categories (yellow/Asian and indigenous) were

omitted for analysis of the maternal skin color variable

(i.e., they were considered missing values). This was done

to the assumption that the small sample size of these cat-

egories would result in unreliable estimates for these sub-

groups. However, the decision was made to allow these

women to remain in the study, considering that this would

not influence the other results and given the interest of

providing an overview of unplanned pregnancy in all three

Pelotas cohorts.

Data analysis

The statistical analyses of this study were at the individual

level. In other words, mothers of 1993, 2004, and 2015

Pelotas birth cohort participants were the focus to construct

this analytical framework. The base to guide these statis-

tical analyses was the previous scientific knowledge

regarding the outcomes investigated and inequalities. First,

a general description of possible predictors of unplanned

pregnancy was conducted. Absolute and relative frequen-

cies with respective 95% confidence intervals were

obtained to describe the participants according to the

sociodemographic and reproductive history indicators.

Then, Chi-square test for a linear trend was used to

investigate changes (i.e., increases or decreases) in the

occurrence of unplanned pregnancy over time, considering

the studied indicators.

Absolute and relative inequality measures were calcu-

lated for income and skin color. Income as a function of

minimum wage was used to calculate these measures. For

income-related inequalities, the Slope Index of Inequality

(SII) and Concentration Index (CIX) were calculated. The

SII, a measure of absolute inequality, was used to calculate

the differences between the highest quintile of family

income (the wealthiest 20%) with the lowest income (the

poorest 20%), considering the predicted values of the dis-

tribution of outcome prevalence for specific family income

quintiles (Silva et al. 2018). The SII ranges from - 100 to

100 percentage points, with zero indicating no inequality,

negative values indicating inequality in favor of the poor

(i.e., the outcome of interest is more prevalent among the

poor), and positive values denoting inequality in favor of

the rich (i.e., the outcome of interest is more prevalent

among the rich). The CIX is a measure of relative

inequality that also takes into account all quintiles by

means of a predictive model, much like the Gini index

(Silva et al. 2018). Its scale ranges from - 100 to ? 100

and is interpreted similarly as that of the SII, except that the

CIX is, as noted above, a measure of relative inequality

(Silva et al. 2018).

In addition, to ascertain whether inequalities existed

according to maternal skin color, absolute (brown–white)

and (black–white) and relative (brown/white) and (black/

white) inequality was calculated. In a simple way, the

absolute inequality was calculated as the difference

between the groups (X1-X0), and relative inequality was

based on the ratio (X1/X0), where X0 was the reference

group selected and X1 was the group against which this

reference group was compared. Double stratification was

used to check for intersectionalities between skin color and

family income in the three cohorts. This analysis would

allow us, for instance, to highlight the prevalence of
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unplanned pregnancy among white, black, or brown

women in each family income category (B 1, 1.1–3.0,

3.1–6.0, 6.1–10.0,[ 10.0 9 minimum wage), by cohort.

For this purpose, the black and brown skin color categories

were pooled, because very similar patterns of the outcome

and distribution by family income were found in these

groups (Additional File 2). The number of women in each

of the investigated strata allows a better visualization of

equivalent patterns when pooling brown and black women

together than when considering the white, brown, and

black categories separately, as there were certain strata

with very few or no participants, e.g., brown women with

family income[ 10.0 9 the minimum wage (Additional

File 2). All analyses were carried out in STATA version

13.1 (StataCorp 2013).

Ethical aspects

All procedures performed in this study were in accordance

with the legislation in force at the time of assessment. The

confidentiality of data was ensured throughout. In cases in

which the participants were younger than 18 years old,

informed consent from their parents or legally authorized

representative was required. In Brazil, Ethics Committee

submission and approval only became mandatory in 1996;

thus, the 1993 cohort was not subject to such requirements.

The 2004 and 2015 Pelotas birth cohorts were approved by

the Universidade Federal de Pelotas Research Ethics

Committees. The 2004 cohort was accepted by the Ethics

Committee of the School of Medicine, and the 2015 cohort,

by the Ethics Committee of the School of Physical

Education.

Results

In the 1993 and 2004 cohorts, almost two-thirds of mothers

reported unplanned pregnancies, while in 2015 this per-

centage declined to 52.2%. Most families received up to

three times the minimum wage across all cohorts, and in

the 2015 cohort there was a reduction in the proportion of

families receiving one minimum wage or less (Table 1).

Both maternal school attainment and the proportion of

working mothers increased substantially over time. About

half of mothers were aged 20–29 in all cohorts, but there

was a slight increase in the proportion of mothers aged 30

and older and a reduction in teenage mothers (B 19 years)

over time. All cohorts were predominantly white, and more

than 80% of mothers were cohabitating with a partner or

spouse. Regarding reproductive history, the percentage of

primiparous women and women who had one child

increased over time, while the proportion of women with

two or more children decreased. The proportion of

miscarriage remained stable at around 28%, while that of

stillbirth was higher in the 2004 cohort (4.1%) (Table 1).

The outcome prevalence was higher among poorer

families across all cohorts (Table 2). The rate of unplanned

pregnancy followed a downward trend over time in all

family income categories, except among mothers who lived

at or below the minimum wage, who had both the highest

prevalence and greatest stability of the outcome of interest.

The prevalence of unplanned pregnancy was higher among

those with lower educational attainment. Reductions were

observed among all groups of education, but mothers

with C 9 years of schooling made the most progress,

reducing their prevalence of unplanned pregnancy by about

10 percentage points from 1993 to 2015. Mothers who

worked during pregnancy experienced a much greater

reduction in this outcome over time than mothers who did

not work. There was also a reduction in these rates over

time among women who lived with a partner. Stratifying

by age showed that teenage mothers and those aged 35 or

older were more likely to report unplanned pregnancies in

the 1993 and 2004 cohorts. Among teenage mothers

(age B 19 years) and young mothers (age 20–24), no

changes were observed over the 22 years of study. On the

other hand, there was a substantial reduction in unplanned

pregnancies among older women: by 2015, these mothers

had a prevalence similar to that of the 25–34 age-group

(45%, 95% CI 41.2–49.0). Black and brown mothers had a

higher prevalence of unplanned pregnancy, but all skin

color groups showed a similar reduction over time. Strat-

ification by reproductive history showed that mothers with

two or more children had the highest prevalence of

unplanned pregnancy (about 75%), and no significant

changes were identified over time in this group (Table 2).

Table 3 shows that both absolute and relative inequali-

ties in relation to family income increased over time, and

similar patterns were identified to maternal schooling and

maternal age (Additional file 3). In 1993, the SII was

- 14.96, i.e., the prevalence of the outcome was - 14.96

percentage points higher among the poorest mothers than

among the richest mothers. That same year, the CIX (a

measure of relative inequality) was -1.16. In 2015, the SII

was up to - 31.87 and the CIX to - 3.20, revealing an

increase in income inequalities over time. Absolute and

relative inequalities as a function of maternal skin color

also increased over time, but the differences were much

less pronounced than those observed for other variables

(Table 4). The prevalence of unplanned pregnancy identi-

fied was higher among black and brown women than

among white women. In the 1993, 2004, and 2015 cohorts,

absolute inequalities were higher when comparing black

and white women than when comparing brown and white

women. In 2015, for instance, the absolute inequality

between brown and white women was 10.20 percentage
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points, while the inequality between black and white

women was 13.05 percentage points, i.e., the prevalence of

unplanned pregnancy among brown and black women was

10.20 and 13.05 percentage points higher than among

white women, respectively. Also, in 2015, the relative

inequality ratio (black/white) was 1.27, i.e., unplanned

pregnancies were 1.27 times more likely to occur among

black women than among white women (Table 4).

In all cohorts, black or brown women with a lower

family income generally had a higher prevalence of

Table 1 Sociodemographic

characteristics of the mothers

from the three Pelotas birth

cohorts (Pelotas, Brazil, 1993,

2004, 2015)

1993 cohort 2004 cohort 2015 cohort

(N = 5264) (N = 4243) (N = 4268)

% (95% CI) % (95% CI) % (95% CI)

Sociodemographic indicators

Family income (minimum wages) 5152 4230 4267

\ = 1 19.0 (18.0—20.0) 24.1 (22.8—25.4) 12.8 (11.8—13.9)

1.1–3.0 41.7 (40.4—43.1) 43.2 (41.7—44.7) 47.2 (45.7—48.7)

3.1–6.0 23.5 (22.3—24.7) 22.2 (21.0—23.5) 26.4 (25.1—27.7)

6.1–10.0 8.4 (7.6—9.2) 5.7 (5.1—6.5) 7.4 (6.7—8.2)

[ 10.0 7.4 (6.7—8.2) 4.8 (4.2—5.5) 6.2 (5.5—6.9)

Maternal schooling (years) 5258 4201 4268

0–4 28.1 (26.9—29.3) 15.7 (14.6—16.8) 9.2 (8.4—10.1)

5–8 46.3 (44.9—47.6) 41.4 (39.9—42.9) 25.7 (24.4—27.1)

9 ? 25.6 (24.4—26.8) 42.9 (41.4—44.4) 65.0 (63.6—66.5)

Maternal occupation during pregnancy 5262 4242 4268

No 62.9 (61.6—64.2) 59.9 (58.5—61.4) 44.5 (43.1—46.0)

Yes 37.1 (35.8—38.4) 40.1 (38.6—41.5) 55.5 (54.0—56.9)

Maternal age (years) 5263 4241 4267

B 19 17.5 (16.5—18.6) 19.0 (17.9—20.2) 14.8 (13.7—15.9)

20–24 27.6 (26.4—28.9) 27.2 (25.9—28.5) 23.8 (22.5—25.1)

25–29 25.6 (24.5—26.8) 22.5 (21.3—23.8) 23.6 (22.3—24.9)

30–34 18.1 (17.1—19.2) 17.8 (16.7—19.0) 23.2 (22.0—24.5)

35 ? 11.1 (10.3—12.0) 13.5 (12.5—14.5) 14.7 (13.6—15.8)

Maternal skin color 5262 4149 4237

White 77.2 (76.1—78.3) 62.2 (60.7—63.7) 70.9 (69.5—72.2)

Brown 4.5 (4.0—5.1) 21.0 (19.8—22.2) 13.1 (12.1—14.1)

Black 18.3 (17.3—19.3) 16.8 (15.7—18.0) 16.0 (15.0—17.2)

Living with a partner 5264 4243 4268

No 12.3 (11.5—13.3) 16.5 (15.5—17.7) 14.5 (13.5—15.6)

Yes 87.7 (86.7—88.5) 83.5 (82.3—84.5) 85.5 (84.4—86.5)

Reproductive history

Parity 5264 4242 4267

0 (primiparae) 35.2 (33.9—36.5) 39.4 (38.0—40.9) 49.5 (48.0—51.0)

1 27.7 (26.5—28.9) 26.0 (24.7—27.4) 30.8 (29.4—32.2)

2 ? 37.1 (35.8—38.4) 34.5 (33.1—36.0) 19.7 (18.5—20.9)

History of miscarriagea 3412 2569 2367

No 71.8 (70.3—73.3) 71.8 (70.0—73.5) 73.2 (71.4—75.0)

Yes 28.2 (26.7—29.7) 28.2 (26.5—30.0) 26.8 (25.0—28.6)

History of stillbirtha 3412 2569 2367

No 97.3 (96.7—97.8) 95.9 (95.0—96.6) 96.9 (96.1—97.5)

Yes 2.7 (2.2—3.3) 4.1 (3.4—5.0) 3.1 (2.5—3.9)

95% CI = 95% Confidence interval
aConsidering women with at least one previous pregnancy (1993 cohort: n = 3412, 2004 cohort: n = 2569,

and 2015 cohort: n = 2367)
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Table 2 Prevalence of unplanned pregnancy according to mother’s sociodemographic characteristics and reproductive history in the three 1993,

2004 and 2015 Pelotas birth cohorts (Pelotas, Brazil, 1993, 2004, 2015)

Unplanned pregnancy according to birth cohort p (v2 linear trend)b

1993 (N = 5264) 2004 (N = 4243) 2015 (N = 4268)

% (95% CI) % (95% CI) % (95% CI)

Total unplanned pregnancy (3299) 62.7 (61.4—64.0) (2794) 65.9 (64.4—67.3) (2226) 52.2 (50.7—53.7) \ 0.001

Sociodemographic indicators

Family income— minimum wages

\ = 1 69.9 (66.9—72.7) 74.2 (71.4—76.8) 65.5 (61.4—69.3) 0.230

1.1—3.0 62.4 (60.4—64.5) 68.1 (65.9—70.2) 55.9 (53.8—58.1) \ 0.001

3.1—6.0 61.6 (58.8—64.3) 59.6 (56.5—62.7) 49.0 (56.5—62.7) \ 0.001

6.1—10.0 58.9 (54.2—63.5) 57.0 (50.7—63.1) 37.7 (32.5—43.1) \ 0.001

[ 10.0 50.7 (45.6—55.7) 44.1 (37.4—51.0) 26.2 (21.3—31.9) \ 0.001

Maternal schooling (years)

0–4 65.2 (62.7—67.5) 69.6 (66.0—73.0) 59.1 (54.2—63.9) 0.232

5–8 64.1 (62.1—65.9) 70.3 (68.1—72.4) 62.5 (59.6—65.3) 0.828

9 ? 57.4 (54.8—60.0) 60.5 (58.2—62.7) 47.1 (45.2—48.9) \ 0.001

Maternal occupation during pregnancy

No 62.3 (60.6—63.9) 68.5 (66.7—70.3) 56.8 (54.6—59.0) \ 0.006

Yes 63.4 (61.2—65.5) 61.8 (59.5—64.1) 48.4 (46.4—50.4) \ 0.001

Maternal age (years)

B 19 69.4 (66.3—72.3) 76.8 (73.8—79.6) 68.7 (65.0—72.2) 0.873

20–24 61.1 (58.6—63.6) 67.9 (65.2—70.5) 60.8 (57.7—63.7) 0.819

25–29 58.0 (55.3—60.6) 58.3 (55.1—61.4) 45.8 (42.7—48.9) \ 0.001

30–34 58.0 (54.8—61.1) 59.5 (55.9—62.9) 43.8 (40.7—46.9) \ 0.001

35 ? 74.3 (70.6—77.7) 67.3 (63.3—71.0) 45.0 (41.2—49.0) \ 0.001

Maternal skin color

White 60.3 (58.8—61.8) 61.9 (60.0—63.8) 48.6 (46.8—50.4) \ 0.001

Brown 69.2 (63.0—74.8) 68.6 (65.5—71.6) 58.8 (54.6—62.8) \ 0.001

Black 70.9 (67.9—73.7) 76.2 (72.9—79.2) 61.6 (57.9—65.2) \ 0.001

Living with a partner

No 84.2 (81.1—86.8) 88.3 (85.7—90.5) 84.0 (80.9—86.7) 0.961

Yes 59.6 (58.2—61.1) 61.4 (59.8—63.0) 46.8 (45.2—48.4) \ 0.001

Reproductive history

Parity

0 (primiparae) 56.3 (54.0—58.6) 60.2 (57.8—62.5) 45.8 (43.7—47.9) \ 0.001

1 54.7 (52.1—57.2) 59.8 (56.9—62.6) 49.0 (46.3—51.7) 0.004

2 ? 74.7 (72.7—76.5) 76.9 (74.6—79.0) 73.1 (70.0—76.0) 0.692

History of miscarriagea

No 68.5 (66.6—70.3) 71.5 (69.4—73.6) 58.9 (56.6—61.2) \ 0.001

Yes 60.1 (56.9—63.1) 64.4 (60.8—67.8) 47.6 (43.8—51.5) \ 0.001

History of stillbirtha

No 66.2 (64.6—67.8) 69.9 (68.0—71.7) 56.3 (54.3—58.3) \ 0.001

Yes 62.4 (52.0—71.7) 61.3 (51.7—70.2) 43.2 (32.4—54.8) 0.017

95% CI = 95% confidence interval
aConsidering women with at least one previous pregnancy (1993 cohort: n = 3412, 2004 cohort: n= 2569, and 2015 cohort: n = 2367)
bp Value of the Chi-square test for the linear trend comparing 1993, 2004, and 2015 birth cohorts
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unplanned pregnancy (Fig. 1). Among white-skinned

women, the lowest-income women had the highest preva-

lence of these pregnancies, with more pronounced

inequalities in the 2015 cohort (a difference of approxi-

mately 40 percentage points between the highest-income

and lowest-income white women). For black and brown

women, although there was little income inequality in rates

of unplanned pregnancy in the 1993 cohort, in the 2004 and

2015 cohorts a pattern similar to that for white women was

found, i.e., a higher rate of unplanned pregnancies among

women with lower family income. When the cohorts were

considered individually, the prevalence of unplanned

pregnancies was higher for black or brown women com-

pared to white women regardless of family income. In

2015, there was a difference of approximately 20 per-

centage points in unplanned pregnancy occurrence between

white and black/brown women even at the highest income

stratum (above 10 times the minimum wage). Additional

information concern analysis with skin color (white,

brown, and black, separately) and family income, by

cohort, is provided in Additional File 2.

Discussion

The prevalence of unplanned pregnancies in the 1993,

2004, and 2015 Pelotas birth cohorts was 62.7%, 65.9%,

and 52.2% respectively; it was strongly affected by

sociodemographic factors. Brazil is a country with many

Table 3 Income-related absolute (Slope Index of Inequality, SII) and

relative (Concentration Index, CIX) inequality for the occurrence of

unplanned pregnancy in each Pelotas birth cohort (Pelotas, Brazil,

1993, 2004, 2015)

Family income—

minimum wages

Unplanned Pregnancy

Slope Index of

Inequality—SII (%

points)

Concentration

Index—CIX

(9 100)

Cohort

1993 - 14.96 - 1.16

2004 - 25.28 - 2.30

2015 - 31.87 - 3.20

Table 4 Inequalities in rates of

unplanned pregnancy according

to maternal skin color for each

Pelotas birth cohort (Pelotas,

Brazil, 1993, 2004, 2015)

Maternal skin color Unplanned pregnancy

Absolute inequality Relative inequality

Brown—white Black—white Brown–white Black–white

Cohort

1993 8.88 10.57 1.15 1.18

2004 6.71 14.31 1.11 1.23

2015 10.20 13.05 1.21 1.27

Fig. 1 Prevalence of unplanned

pregnancy according to monthly

family income (in minimum

wages) and maternal skin color

in three Pelotas Birth Cohorts

(Pelotas, Brazil, 1993, 2004,

2015)
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socioeconomic inequalities and cultural differences.

Although it is not possible to affirm that Pelotas city rep-

resents the entire country, social inequalities such as

income-related, for example, are also present in this city,

being identified increasing in the population size over time

and predominance of urban population (Bertoldi et al.

2019). As identified, unplanned pregnancy levels were

similar to those found elsewhere in Southern Brazil (65%)

(Prietsch et al. 2011). However, these figures were higher

than the worldwide rate of unintended pregnancy, which is

close to 40% (Sedgh et al. 2014). The Pelotas cohorts

revealed a reduction in unplanned pregnancy occurrence in

most social subgroups from 1993 to 2015, except for

women aged 24 years or younger, women with low edu-

cational attainment, women with a family income of one

minimum wage or less, those who did not live with a

partner, and those with two or more children. Rates of

unplanned pregnancies differed according to family

income and maternal skin color.

When pregnancy is unplanned, there are various addi-

tional costs, especially regarding the different possible

outcomes of the pregnancy and health care needs, for

example (Le et al. 2014). Maternal consequences of unin-

tended pregnancy can include major depression and gen-

eralized anxiety disorders (Currao and Mezuk 2019), as

well as reduced use of certain health services (Khan et al.

2019). Socioeconomic difficulties may also be faced by

women whose pregnancy was unplanned, particularly those

with lower family income. Less-favorable living conditions

are associated with increased difficulty in accessing con-

traceptive methods, and empowerment and financial

autonomy may not always be realized satisfactorily.

Furthermore, elucidating the consequences for different

skin color groups can contribute to making improvements

for mothers and children. A survey of data from Latin

American and Caribbean countries found very similar

coverage rates of certain health actions for women of

African ethnicity and those of the reference group; how-

ever, in Brazil, differences in wealth and education were

observed between white women and those of African

descent (black or brown) (Mesenburg et al. 2018). In

Brazil, these differences may be explained at least partly by

the legacy of slavery, which continues to be observed in the

socioeconomic and health indicators of the black and

brown population (Chor et al. 2005; Santos 2005; Porto

2006), as demonstrated by our findings regarding unplan-

ned pregnancy.

A comparison of the three cohorts revealed an increase

in maternal schooling over time. A previous study com-

paring the 1982, 1993, 2004, and 2015 Pelotas birth cohorts

identified a decrease in absolute inequalities regarding

family income and educational attainment, as well as other

relevant indicators of trends in sociodemographic

parameters over time (Bertoldi et al. 2019). The proportion

of women who worked during pregnancy also increased

over time, and the prevalence of unplanned pregnancy

declined in this group, which allow us to infer that women

in this city have taken on new roles over time such as their

greater insertion in the labor market.

Regarding age, consistent with other studies (Prietsch

et al. 2011; Theme-Filha et al. 2016), we generally

observed the highest prevalence of unplanned pregnancy

among adolescents and young women. The World Health

Organization defines adolescents as those between the ages

of 10 and 19, while the United Nations defines young

people as those aged 15 to 24 (WHO 1986). It is essential

that health services be prepared to meet the demands of

adolescents and young adults (WHO 2012), including those

related to pregnancy planning. A study using Demographic

and Health Surveys data from 15 low- and middle-income

countries in Africa, Asia, Eastern Europe, and Latin

America found that adolescents and young adults had the

highest contraceptive failure rates with methods such as

withdrawal, condoms, and the combined oral contraceptive

pill, among others which may themselves result in

unplanned pregnancy (Bradley et al. 2019).

Investigating the intentionality of subsequent pregnan-

cies and providing information on contraceptive options for

multiparous women in need of contraception may be an

interesting strategy to help reduce the prevalence of

unplanned pregnancy. In this regard, several studies sug-

gest that long-acting reversible contraceptives (LARCs) are

effective in reducing unintended pregnancy and have lower

failure rates compared to other contraceptive methods

(Modi et al. 2013; Bradley et al. 2019). Regarding

unplanned pregnancies, receiving support from partner and

other family members and having a large, welcoming

support network can help overcome barriers that may arise

at different times during gestation and at life course (Ka-

vanaugh et al. 2017).

The Sustainable Development Goals highlight the need

for increasing equity, with goal number 10 reaffirming the

commitment to reduce inequalities within and among

countries (United Nations 2015). However, inequalities of

maternal skin color, family income, and intersectional

inequalities between the two were detected in the present

study. These inequalities changed over time, with rates of

unplanned pregnancy declining most rapidly among the

wealthiest—possibly due to factors such as higher educa-

tional attainment, financial autonomy, and a desire to

postpone childbearing. In addition, we can infer that being

a low-income black or brown woman will be associated

with several other social determinants which may influence

health outcomes or even unplanned pregnancy.
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Strengths and limitations

For analysis of intersectionalities between skin color and

family income in the three cohorts, the skin color cate-

gories ‘‘brown’’ and ‘‘black’’ were pooled. However, in

Brazil, the issue of skin color is best represented on a

gradient. Thus, we chose to provide in our Supplementary

Material further analyses stratified independently by each

individual maternal skin color. In the 1993 cohort, family

income was collected as a function of minimum wage;

thus, in subsequent analyses, we chose to categorize this

variable as presented in the Cohort Profile of the 1993

cohort (Victora et al. 2007) and follow the same pattern for

subsequent cohorts, so as to ensure comparability.

This study did not capture data on abortion, which may

have underestimated the prevalence of unplanned preg-

nancy if one considers that we set out to acquire infor-

mation about unplanned pregnancies in general. Definitions

of unplanned pregnancy and measures thereof differ

between studies found in the literature (Santelli et al. 2003;

Prietsch et al. 2011; Le et al. 2014; Sedgh et al. 2014;

Borges et al. 2016; Theme-Filha et al. 2016; Hall et al.

2017). However, the current study used data from the 1993,

2004, and 2015 Pelotas birth cohorts, in which unplanned

pregnancy was measured consistently and data collection

procedures were standardized and precautions such as not

using the term ‘‘unwanted pregnancy’’ in the questionnaire

and paying close attention to the ethical aspects involved in

conducting interviews were followed throughout. This is

particularly relevant for epidemiological studies, as it

ensures comparability and minimizes the risk of informa-

tion bias (Gordis 2014). Large-scale surveys such as the

Pelotas birth cohorts are important to monitor the occur-

rence and trends of sexual and reproductive health out-

comes over time.

Conclusions and public health implications

Actions aimed at reducing inequalities and improving key

determinants of unplanned pregnancy are vital. Based on

the findings of this study and on the existing literature, in

addition to the characteristic biological issues of preg-

nancy, several other externalities that may contribute to the

occurrence of unplanned pregnancy must be considered—

including sociodemographic determinants as well as psy-

chosocial, relational, and contextual factors—in order to

ensure that the sexual and reproductive health needs of the

entire population are addressed. Policy makers, research-

ers, and clinicians may try to approximate the theoretical

and the practical work and so achieve better results.

Additional research is required to identify which type of

barriers women whose pregnancy were unplanned face and

looking for ways to preventing new unplanned

pregnancies.

In the Pelotas sample, we observed a reduction in

unplanned pregnancies over time, but the prevalence

remained high. Most pregnancies in this city are still

unplanned, and key subgroups have been identified in

which no significant improvement occurred. There was

also an increase in inequality in rates of unplanned preg-

nancy as a function of family income and maternal skin

color over time. Within this context, it is essential that

various sectors, including but not limited to health, provide

the necessary support for women and children to experi-

ence healthy development regardless of whether pregnancy

was intentional.
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