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ABSTRACT
Objective: To estimate the induced abortion and assess its trend in the state of Piaui state Alberto Madeiro®"

and its development territories (DTs) in the period 2000-2010. Methods: We conducted an
ecological time-series study using secondary data from hospital admissions for abortion
complications in the period from February to June 2014. Induced abortions was estimated
using the Guttmacher Institute methodology. The Joinpoint method was used to identify
significant changes in trends. Results: 55,678 admissions for abortion were analyzed; there
was a 35% decrease between 2000 and 2010. The number of induced abortions decreased
from 10,362 in 2000 to 6,738 in 2010. There was a statistically significant upward trend in
abortion ratios in DT 1 and 7 as well as a significant downward trend in DT 4. The other
DTs presented stable trends of abortion ratio. Conclusion: Postabortion hospitalization rate
and estimates of induced abortion were high in the state of Piaui, with a downward trend of
induced abortion ratio for the study period.

Descriptors: Abortion, Induced; Hospitalization; Time Series Studies.
RESUMO

Objetivo: Estimar o aborto provocado e avaliar sua tendéncia no estado do Piaui e em seus
territorios de desenvolvimento (TD), no periodo de 2000 a 2010. Métodos: Realizou-se estudo
ecologico, de série temporal, utilizando dados secundarios de internagées hospitalares por
complicagées de aborto, no periodo de fevereiro a junho de 2014. A estimativa de abortos
induzidos foi calculada por metodologia do Instituto Guttmacher. Empregou-se o método
Joinpoint para identificar mudangas significativas nas tendéncias. Resultados: Analisaram-
se 55.678 internagées hospitalares por aborto e verificou-se decréscimo de 35% entre 2000 e
2010. O numero de abortos induzidos decresceu no Piaui entre os extremos da série temporal,
passando de 10.362 em 2000 para 6.738 em 2010. Houve tendéncia de aumento significativo
nas razoes de aborto nos TD 1 e 7, como também tendéncia de redugdo significativa no TD
4. Os demais TD apresentaram tendéncia estavel da razdo de aborto. Conclusio: A4 taxa
de internagdo pos-aborto e as estimativas de aborto induzido foram elevadas no estado do
Piaui, com tendéncia de diminui¢do da razdo de aborto induzido no periodo estudado.

Descritores: Aborto Induzido; Hospitalizagdo,; Estudos de Séries Temporais.
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RESUMEN

Objetivo: Estimar el aborto provocado y evaluar su tendencia
en el estado de Piaui y en sus territorios de desarrollo (TD)
entre el periodo de 2000 y 2010. Métodos: Se realizo un estudio
ecologico, de serie temporal utilizando datos secundarios de
ingresos hospitalarios por complicaciones del aborto entre
febrero y junio de 2014. La estimacion de los abortos inducidos
fue calculada a través de la metodologia del Instituto Guttmacher:
Se aplico el método Joinpoint para la identificacion de los cambios
significativos de las tendencias. Resultados: Se analizaron 55.678
ingresos hospitalarios por aborto y se verifico una disminucion
del 35% entre 2000 y 2010. El numero de abortos inducidos
disminuyo en Piaui en los extremos de la serie temporal variando
de 10.362 en 2000 para 6.738 en 2010. Hubo una tendencia de
aumento significativo de las razones de aborto en los TD 1y 7 asi
como una tendencia de reduccion significativa del TD 4. Los otros
TD presentaron una tendencia estable de la razon del aborto.
Conclusion: La tasa de ingreso pos-aborto y las estimaciones de
aborto inducido fueron elevadas en el estado de Piaui con una
tendencia de disminucion de la razon del aborto inducido en el
periodo estudiado.

Descriptores: Aborto Inducido; Hospitalizacion, Estudios de
Series Temporales.

INTRODUCTION

Unsafe abortion is a major public health problem
worldwide. It is estimated that, in 2008, there were 43.8
million induced abortions, 49% of which were unsafe). As
a consequence, there were 47,000 deaths from abortion that
year®. Despite this magnitude, it is difficult to measure the
incidence of abortion and its complications, particularly in
countries where laws are restrictive, as is the case in Brazil.
One of the great difficulties posed to researches on abortion
is the women’s trend toward omitting such practice, usually
due to the stigma and fear of complaint®. In spite of the
confidentiality guarantee, many of them claim miscarriage
when directly asked*?.

In Brazil, researches on the magnitude of abortion
were mainly performed through indirect methods. In 1991,
the Alan Guttmacher Institute estimated the occurrence of
1,443,350 induced abortions in the country, with an annual
rate of 3.65 abortions per every 100 women aged 15 to
49 years. Calculation was based on the official number of
women hospitalized for abortion complications and uterine
curettage, applying adjustment factors to estimate the
induced abortion®?,

The data based on hospital admission for uterine
curettage in the Unified Health System (SUS - Sistema
Unico de Satide) was updated in 2006. In all age groups
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from 15 to 49 years, there was a reduction in the number of
admissions for abortion between 1992 (344,956 admissions)
and 2005 (250,447 admissions). Thus, the abortion estimates
have also decreased from 1,455,283 abortions in 1992 to
1,056,573 in 2005. The unsafe abortion rate for every 100
women in the North and Midwest regions were more than
twice the rate observed in the South®.

The main argument against abortion estimates through
indirect techniques, such as the calculations obtained from
the number of hospital admissions, is the fact that only
women who had complications and required public hospital
care are represented®. On the one hand there is a possibility
of underestimating the magnitude, but on the other hand
indirect methods have the advantage of being feasible
from a financial and methodological point of view, mainly
because they bypass the women’s difficulty in reporting
abortion practices!?,

In 2010, a household random sampling survey used the
urn process to assess the magnitude of abortion in urban
Brazil, comprising small municipalities and including
2,002 literate women between 18 and 39 years. The survey
showed that 15% of them had already had at least one
abortion and, by the age of 40, one in every five women
had previously induced an abortion. Moreover, almost half
(48%) of those who aborted had demanded hospitalization
to treat complications derived from that practice!'".

There are many gaps related to the security of
evidences in the estimates of incidence, morbidity, and
mortality regarding unsafe abortion in Brazil. It is unknown
whether the abortion incidence, morbidity, and mortality
behave similarly among women from different regions, in
different socioeconomic contexts. Data from other studies
showed that poor and less-educated women are the most
vulnerable to the risks of abortion performed in an unsafe
manner'>'®, This paper presented the first consolidated
information on the magnitude of induced abortion in the
state of Piaui, by means of direct or indirect techniques.
The objective of this study was thus to estimate the induced
abortion and evaluate its trends in the state of Piaui and in
its development territories (DTs) in the 2000-2010 period.

METHODS

We conducted an ecological time-series study of the
induced abortion estimate, with the state of Piaui and its
development territories (DTs) as unit of analysis in the
period from 2000 and 2010, being developed in the period
from February to June 2014.

The state of Piaui consists of 11 DTs, encompassing
224 municipalities"”. The number of municipalities and the
percentage of women in reproductive age (15-44 years) of
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each DT are respectively: DT1 — Planicie Litoranea (11,
8.5%); DT2 — Cocais (22; 11.3%); DT 3 — Carnaubais
(16; 4.8%); DT 4 — Entre Rios (31; 40.4%); DT 5 — Vale
do Sambito (16; 3.5%); DT6 — Vale do Rio Guaribas (39,
10.5%); DT 7 — Vale do Canindeé (17; 4.0%); DT 8 — Serra
da Capivara (18; 4.3%); DT 9 — Vale dos rios Piaui e
Itaueira (19; 4.6%); DT 10 — Tabuleiros do Alto Parnaiba
(12; 2.4%); DT 11 — Chapada dos Mangabeiras (25; 5.7%)
(15

The number of hospital admissions of women who
underwent uterine curettage as a consequence of abortion
was retrieved from the Hospital Information System (SIH/
SUS) of the SUS Department of Informatics (DATASUS).
The number of live births, provided by the Live Birth
Information System (SINASC - Sistema de Informagées
sobre Nascidos Vivos) and the Health Secretariat of Piaui,
was collected for each municipality and then tabulated for
each territory of development. Additionally, data regarding
the number of women by age and city was obtained from
the 2000 and 2010 Demographic Censuses, conducted by
the Brazilian Institute of Geography and Statistics (IBGE -
Instituto Brasileiro de Geografia e Estatistica).

This study assessed the International Classification
of Diseases (ICD-10), chapter XV (which addresses
Pregnancy, Childbirth and Puerperium), and also the
SUS hospital procedure code for abortion-related uterine
curettage (0411020013) in the STH/SUS database. ICD 003
(spontaneous abortion), O04 (abortion for medical and legal
reasons), O05 (other types of abortion), O06 (unspecified
abortion), and O07 (failed attempted abortion) were the
ones used for data collection.

The induced abortion estimates were based on the
methodology used by the Guttmacher Institute, previously
employed in other Brazilian studies®®!9. The estimate
was calculated using the formula: total number of induced
abortions = total number of hospital admissions for uterine
curettage x (0.75) x (1.125) x (2) The Guttmacher Institute
methodology considers the need for three adjustment factors,
assuming that: i) 25% of hospital admissions for abortion
complications would be due to miscarriage, so that the total
number must be multiplied by 0.75; ii) 12.5% of cases could
be underreported (women admitted with other diagnoses or
to facilities not comprised in the Unified Health System), so
the number of admissions should be multiplied by 1.125;
and iii) women hospitalized for curettage represent 50% of
those who induced abortion, i.e., for each woman who was
hospitalized, there is at least another one who did not need
to, or else did not go the hospital, so that the total number
of admissions should to be multiplied by 2. This study used
the adjustment factor 2 because, according to the National
Abortion Survey, 48% of women who said they had induced
an abortion needed hospitalization for uterine curettage.
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Having established the induced abortion estimate, it
was then obtained the induced abortion ratio, according
to the number of live births, multiplying by 100, as in
the formula: induced abortion ratio = number of induced
abortions / number of live births x 1001,

For the years 2000 and 2010, the admission rates for
abortion complications were calculated standardized by the
number of women in reproductive age (15-44 years) in each
city, according to the formula: hospitalization rate due to
abortion complications = number of women hospitalized for
abortion complications/number of women of childbearing
age x 1,00019,

The trends of induced abortion ratio were evaluated
using the Joinpoint method, based on a software developed
by the National Cancer Institute of the United States!”.
The Joinpoint allows adjusting data series from the smallest
possible number of joinpoints (zero, i.e., a line without
inflection points), and it verifies whether the inclusion
of joinpoints is statistically significant. The tests of
statistical significance used were based on the Monte Carlo
permutation method and on the calculation of the ratio
annual percent change, by using its logarithm®. Whenever
a change occurred, each significant point in the trend was
maintained in the final model. To describe the linear trend
for the periods, the annual percent change (APC) and their
respective confidence intervals of 95% (95% CI) were
calculated, composing a regression line according to the
natural logarithm of the rates. It was considered that there
was an increase in the abortion ratio when the trend was
growing and the minimum value of the confidence interval
was above zero (>0). Contrarily, a reduction was considered
to have occurred when there was a decline in the trend, and
the maximum value for the confidence interval was less
than zero (<0). Stability was defined when, regardless of
the trend, the value zero was included in the confidence
interval.

Despite working with secondary data available in the
public domain, this study was approved by the Research
Ethics Committee of the State University of Piaui (opinion
no. 44614).

RESULTS

Between 2000 and 2010, 55,678 women were assisted
in hospitals in Piaui for abortion complications. Throughout
the state, the number of admissions to perform uterine
curettage decreased from 6,140 in 2000 to 3,993 in 2010 - a
35% reduction between the extremes of the historical series.
Between 2002 and 2005, there was a fluctuation in that
number, but a slow and gradual reduction in hospitalizations
was observed from 2006 on (Figure 1). In the DT 4, where
the state capital, Teresina, is located, the hospitalization rate
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standardized per 1,000 women aged 15-44 years decreased and 11, there was an increase in the hospital admission rates
from 16.7 in 2000 to 6.7 in 2010. In DTs 1, 7, 8, 9, 10, (Figure 2).
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Figure 1 - Number of hospital admissions for abortion complications in the state of Piaui, in the
period from 2000 to 2010. Piaui, 2014.
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Figure 2 - Hospital admission rates for abortion complications according to the development territories
in the state of Piaui, in the period from 2000 to 2010. Piaui, 2014.
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Table I - Estimates for induced abortion according to the development territories in the state of Piaui, in the period from
2000 to 2010. Piaui, 2014.

DT 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 TOTAL
n n n n n n n n n n n n/ %

All 10.362 9.412 8.436 8.935 9.288 9.252 8.914 8.165 7.568  6.893 6.738 93,963/ 100
DT1 87 182 230 203 125 467 466 628 474 505 440 3,807/ 4.0
DT2 473 633 584 600 741 705 668 606 432 380 548 6,370/ 6.8
DT3 186 194 98 122 275 187 255 213 174 172 177 2,053/2.2
DT4 7.752 6.723 5.675 6.244 6.337 5.986 5.311 4.632 4352  3.839 3.635 60,486/ 64.4
DT5 224 162 140 127 157 152 138 133 172 138 224 1,767/ 1.9
DT6 717 538 545 521 574 486 579 604 646 604 493 6,307/ 6.7
DT7 128 160 169 160 149 172 221 184 223 184 226 1,976/ 2.1
DT8 103 137 116 140 203 305 370 311 189 169 132 2,175/2.3
DT9 363 334 454 420 289 304 461 491 489 467 424 4,496/ 4.8
DT10 74 73 126 103 108 113 116 127 103 91 108 1,142/ 1.2
DT11 255 276 299 295 330 375 329 236 314 344 331 3,384/3.6

DT: development territories.

Table II - Induced abortion ratio, according to the development territories in the state of Piaui, in the period from 2000 to
2010. Piaui, 2014.

DT 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

All 17.6 16.1 14.9 16.2 16.9 16.3 16.1 13.8 14.3 13.5 13.5
DT1 1.7 3.8 4.7 4.2 2.6 9.5 9.5 13.8 10.1 11.4 10.7
DT2 6.1 8.2 7.8 8.4 10.6 9.6 9.4 9.2 6.6 6.3 9.2
DT3 6.5 6.2 33 4.2 9.7 6.1 8.8 7.5 59 6.2 6.4
DT4 33.6 30.9 27.8 31.2 31.8 29.3 26.2 24.0 21.9 20.1 19.2
DTS5 10.7 7.8 7.2 7.1 8.7 8.3 7.7 7.8 10.0 8.6 16.0
DT6 11.8 8.5 9.0 9.0 10.1 8.1 10.1 10.6 12.0 11.5 9.4
DT7 5.7 7.2 7.4 7.4 6.9 7.7 10.8 9.2 12.0 9.5 14.6
DTS 5.7 6.1 4.6 5.6 8.5 11.6 15.8 13.0 8.0 7.2 6.0
DT9 12.7 10.9 16.5 14.9 10.5 11.0 16.0 19.0 19.6 19.1 13.8
DT10 5.4 4.6 8.8 6.9 6.7 7.2 7.5 8.1 7.3 6.3 7.7
DTI1 6.9 7.5 8.0 7.9 8.5 9.1 8.4 5.9 8.4 9.7 10.0

DT: development territories.

Table III - Trends of the induced abortion ratio, according to the development territories in the state of Piaui, in the period
from 2000 to 2010. Piaui, 2014.

DT AR -2000 AR -2010 APC (%) 95% CI Trend

All 17.6 13.5 -2.2% (-3.52-0.9) reduction
DT1 1.7 10.7 +15.8% (6.6225.9) increase
DT2 6.1 9.2 +1.4 (-5.3a8.6) stable
DT3 6.5 6.4 +1.4 (-49a8.1) stable
DT4 33.6 19.2 -5.1% (-7.1a-2.9) reduction
DT5s 10.7 16.0 +4.7 (-3.5a13.8) stable
DT6 11.8 9.4 +0.9 (-1.9a3.9) stable
DT7 5.7 14.6 +7.9% “4.7a1l.1) increase
DTS 5.7 6.0 +3.4 (-5.1a12.8) stable
DT9 12.7 13.8 +3.6 (-0.7a8.2) stable
DT10 5.4 7.7 +2.0 (-1.7a5.9) stable
DTI11 6.9 10.0 +2.4 (-0.4a5.3) stable

DT: development territories; AR: abortion ratio; APC: annual percent change; CI: confidence interval
* Significantly different from 0% (p < 0.05)

172 Rev Bras Promog Saude, Fortaleza, 28(2): 168-175, abr./jun., 2015



Estimates and trends of abortion in Piaui

The estimate of induced abortions in the state, according
to the year and development territory, is shown in Table I.
Similarly to the hospitalizations, the number of induced
abortions decreased in Piaui between the extremes of the
time series, going from 10,362 in 2000 to 6,738 in 2010.
During the period under analysis, the estimate of induced
abortions increased in seven DTs (1, 2, 7, 8, 9, 10, and 11),
decreased in two of them (4 and 6), and showed no change
in DTs 3 and 5. DT 4 concentrated 64.4% of the estimated
induced abortions.

Tables II and III show the ratio of induced abortions per
100 live births, and the trend of the induced abortion ratio,
respectively. A significant decreasing trend was observed in
the abortion ratio statewide (APC = -2.2; 95% CI -3.5 to
-0.9; p < 0.05). Throughout the period, the ratios showed a
significant upward trend in DT 1 (APC = 15.8; 95% CI 6.6
to 25.9; p <0.05) and DT 7 (APC =7.9; 95% CI 4.7 to 11.1;
p <0.05). DT 4 showed a significant downward trend (APC
=-5.1;95% CI -7.1 to -2.9; p < 0.05). The other DTs (2, 3,
5,6,8,9, 10, and 11) showed stable trend in the abortion
ratio.

DISCUSSION

This study is the first to estimate the incidence of
induced abortion in Piaui by means of the hospital admission
method. Obtaining reliable data on induced abortion is
limited worldwide, especially in places where the law is
restrictive, like Brazil. There is no ideal method to estimate
the induced abortion; therefore, several methods may be
appropriate in different contexts and goals. Even in places
where it is allowed, abortion tends to be poorly declared by
women when using direct search techniques such as face-
to-face interviews®:1619,

The research in Piaui evidenced a decrease in the
number of admissions for abortion complications in the
years 2000-2010, with significant decrease in the trend of
induced abortion ratio. Reduction in the abortion incidence
and ratio was also observed in DT 4, which comprises the
largest share of women of reproductive age in the state.
Most of the DTs showed a slight increase in abortion ratios,
but without statistical significance. A similar pattern was
verified in a study conducted in the state of Pernambuco,
which used the method of hospital admissions (but adopted
5 as the multiplier) from 1996 to 2006. In Pernambuco, the
unsafe abortion estimate was high in the studied period, but
the abortion ratio showed a downward trend in the state as
a whole!®.

In Brazil, the number of admissions for treatment
of abortion complications has been decreasing since
the decade of 1990. A study showed a 41% reduction in
hospitalizations, going from 282,000 in 1992 to 165,000 in
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2009. Despite that decrease, the North and Northeast regions
still concentrated the highest number of hospital admissions.
The rate of hospitalizations per 1,000 women aged 15-44
years was 2.8 in Brazil and 3.7 in the Northeast!”. Even
with the reduction in hospitalization rates, almost all the
territories in Piaui showed, in 2010, higher rates than those
observed in Brazil and in the Northeast.

The survey data shows that the estimated number of
abortions in Piaui decreased in the studied period, as well
as the trend of the abortion ratio for the entire state. Only
two DTs showed an upward trend in the induced abortion
rate. At least two explanations for these findings must be
considered. First, the number of unintended pregnancies
may have been reduced because of the more disseminated
and proper use of effective contraceptive methods. Data
from the National Demographic and Health Survey shows
a reduction in the ratio of unintended pregnancies in Brazil,
from 23.1% in 1996 to 18.2% in 2006. Among the regions,
the Northeast had in 2006 the more substantial reduction
in the unintended pregnancy ratio, but the poor, less
educated and older women were the ones who presented
the highest number of unintended births. Furthermore, there
was an increase in the use of oral contraceptives in all the
economic classes, besides the male sterilization and the use
of condoms®?.

Second, one must consider that women have begun to
use safer abortion methods, requiring less hospitalization
to treat complications. From the 1990s on, misoprostol,
also known as Cytotec®, became the predominant form
of abortion among Brazilian women®-*. The growth in
misoprostol sales in pharmacies, along with the increased
use by women, occurred simultaneously to a lower incidence
of severe cases of complications, especially of infectious
nature. In Recife, a retrospective study evaluated 1,840
women hospitalized to perform post-abortion curettage,
observing infection rate of 4.2% in misoprostol users and
49.4% among those who used other methods®?. A research
conducted in the Dominican Republic also observed
association between misoprostol increased sales and the
reduction in complications and female mortality related
to unsafe abortion. Hospital admissions in this country,
where abortion is illegal, have decreased from 11.7% in
1986 to 1.7% in 2001, when the drug was introduced in the
country®,

If the hypothesis of the use of misoprostol is true for
most women admitted to hospitals, one can consider that
some flaw has hindered its effectiveness. When properly
used, it represents an efficient, safe, and cost-effective
method to perform the abortion, determining higher rate of
complete abortions and thus less need for hospitalization
for uterine curettage®®. Considering that the marketing
of the drug is banned in the country, thus leading to its
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clandestine acquisition by women, there is a possibility of
using underdoses or that the active principle itself is fake®?.
Information on how to use the medication is also often
obtained from other women, drugstore clerks, and websites,
which can contribute to inefficiency®?®. In addition, many
women seek health services because of the side effects of
the medication, such as cramps and bleeding, and also for
being uncertain about the completeness of the abortion®.

This study showed at least two limitations. First,
the method of hospital admissions, based on data of
women hospitalized for abortion complications, had the
disadvantage of sample selection, which does not consider
the women who did not require hospital admission after
abortion. Despite being considered a useful tool to measure
the incidence of induced abortion in a large population, a
major criticism is that the method may underestimate or
overestimate these findings depending on the multiplier
used, which should be based on the reality of each location
(19 Second, the use of 2 as the multiplier factor was
based on the only nationwide survey by the direct method
previously carried out!?, This study, however, only assessed
urban women. It did not evaluate the incidence of abortions,
nor did it evidence the panorama of abortion in different
regions of the country.

CONCLUSION

Post-abortion hospitalization rate and the induced
abortion estimates were high in the state of Piaui, with a
downward trend of induced abortion ratio in the period
studied.

Further research is needed to estimate the induced
abortion through direct methods, and to bring to knowledge
the ways and paths women in Piaui adopt to abort.
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