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Objectives: to evaluate the temporal trend of hospitalizations for pelvic inflammatory disease in 
Brazil and its regions between 2000 and 2019.

Methods: longitudinal ecological study with data from the Hospital Information System. The 
analysis of temporal trends in hospitalization rates by age group was performed using segmented linear 
regression (joinpoint regression). Both annual percent change total and by age groups were estimated 
for Brazil and each region.

Results: Brazil had an average reduction of 5.2% per year in the period and the age groups most 
affected were 20 to 29 and 30 to 39 years. North region had the highest rates and South and Southeast 
regions, the lowest. Midwest region had the largest annual average reduction (8.1%), followed by the 
Northeast (5.7%), Southeast (5.0%), North (4.6%) and South (4.3 %). The only age group that showed 
a significant increase was that of 10 to 19 years in the Southeast in the period from 2008 to 2019 (0.9%) 
and in the Northeast in the period from 2014 to 2019 (3.3%).

Conclusions: hospitalization due to pelvic inflammatory disease has significantly decreased in 
Brazil. The increase observed for adolescents in the Southeast and Northeast in the most recent period 
points to problems in the prevention and control of sexually transmitted infections in this age group.
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Introduction

Pelvic inflammatory disease (PID) consists in an 
infection of the female upper genital tract due to the rise 
of microorganisms, which can result in endometritis, 
salpingitis,  oophoritis,  tubo-ovarian abscess and 
pelviperitonitis. The most frequently associated pathogens 
are Chlamydia trachomatis (10.0%) and Neisseria 
gonorrhoeae  (43.6%).1According to World Health 
Organization (WHO), 131 million new cases of Chlamydia 
trachomatis e 78 million of Neisseria gonorrhoeae occur 
each year, worldwide.2

In 2012, the estimated global prevalence of infection 
by Chlamydia trachomatis was 4.2% and by Neisseria 
gonorrhoeae 0.8% among women between 15 and 49 
years of age. Frequently, such infections are asymptomatic, 
resulting in diagnosis delay and postponing adequate 
treatment.3 It is estimated that approximately 15% of 
infections by Chlamydia trachomatis evolve to PID, and 
possibly this number is even higher regarding infections 
by Neisseria gonorrhoeae. The cost for treatment in 
cases of PID in USA was estimated in $ 1,955.00 per 
patient, without inclusion of follow-up and treatment 
for complications. In this country, 4.4% of women aged 
between 18 and 44 years (approximately 2.5 million) 
reported previous history of PID.4 In addition, surveys 
points to more than a million women in US present at 
least one episode of PID each year, and 20% of these need 
hospitalization for treatment.5

In Brazil, it is challenging to understand the entire 
magnitude of PID incidence, because in addition of not 
being a disease of compulsory notification, the screening 
of Chlamydia trachomatis and Neisseria gonorrhoeae   in 
asymptomatic patients do not occur as well. Chronic cases 
of PID may lead to severe consequences, such as higher 
susceptibility to infection and transmission of Human 
Papillomavirus (HPV) and Human Immunodeficiency 
Virus (HIV).6PID diagnosis is associated with the 
occurrence of sterility, preterm birth, ectopic pregnancy, 
cervical cancer, puerperal infections, chronic pelvic pain 
and recurrent infections of the upper genital tract.7 After 
an episode, the prevalence of ectopic pregnancy is 15%, 
chronic pelvic pain is 18% and infertility due to Fallopian 
tube obstruction is 50%.4 Furthermore, infections by 
Chlamydia trachomatis and Neisseria gonorrhoeae 
during pregnancy may be related to preterm births, 
premature  rupture of membranes, fetal losses, intrauterine 
growth restriction and puerperal endometritis, besides 
conjunctivitis and neonatal pneumonia.8Few studies 
investigated the prevalence of Chlamydia trachomatis 
infection in Brazilian female population, with results 
varying from 10.7% to 58.54%.6,9

Frequently, PID is reported in young women at 
menacme (15 to 24 years), sexually active, with multiple 
partners, cervical ectopy, other sexually transmitted 
infections (STI), smoking, vaginal douching, insertion 
of intrauterine device (IUD) for less than 20 days and 
previous history of PID. Furthermore, other risk factors 
are low socioeconomic status, living in urban environment, 
being black, acting in sex work, being previously 
submitted to abortion, among others. On the other hand, 
the use of condom decreases the risk of contracting the 
disease.1,7,10,11 Besides, it is well known that PID is a 
sensitive condition to Primary Healthcare (PHC), which 
implies that proper care in this level has the potential of 
decreasing its incidence.

Hereupon, some studies identified a diminish in PID 
hospitalizations after the implementation of Family Health 
Strategy (FHS).12

In face of the importance of PID in the country’s 
epidemiologic scenario, the scarceness of researches 
regarding the subject is startling, mainly concerning the 
trend of hospitalizations by this disease in the last years. In 
this way, the aim of this study was to assess the temporal 
trend of hospitalizations for PID in Brazil and its regions 
between 2000 and 2019.

Methods

A longitudinal ecological study was carried out (temporal 
trend). The study population comprised women of an age 
range from 10 years or more that underwent hospitalization 
registered in the Hospital Information System of SUS 
(Unified Health System) – SIH/SUS (Portuguese acronym) 
in Brazil in the period from 2000 to 2019.

Hospitalizations were selected by place of residence 
of women with 10 or more years whose cause of 
hospitalization was classified as “Inflammatory Diseases 
of female pelvic organs” (International Statistical 
Classification of Diseases and Related Health Problems- 
ICD: N70-N77).13 Data on population, for calculation 
of hospitalization rates, were also obtained from 
DATASUS. Data were obtained by year, great regions 
and age ranges.

Rates of hospitalization were estimated (for 100,000 
women), specifically for PID, stratified by age ranges and 
great regions in Brazil. Rates were presented in the form 
of line graphs. The total rate was standardized for age by 
the global standard population.14

The analysis of temporal trends from rates was carried 
out with the use of segmented linear regression (joinpoint 
regression), using statistic software Joinpoint Regression, 
version 4.8.0.1 (Statistical Research and Applications 
Branch, National Cancer Institute, Rockville, MD, EUA). 
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This model of regression enables to estimate the average 
annual change for the period of study and the points 
(years) of modification of trend. The software uses 
minimum and maximum joinpoints (until reach the 
maximum number),  verifying if  the changes are 
statistically significant. The test of significance uses the 
Monte Carlo permutation test. This permutation tests a 
pack of data in order to select joinpoints. The Annual 
Percent Change (APC) estimated from the coefficients, 
is a summary of the trends in the rates in short time 
intervals.  The Average Annual Percent Change (AAPC) 
performs geometrical calculations accumulated in 
the APC trends. This method transforms geometrical 
calculations of inclination coefficients in a variable of 
annual percentage.15

The study was carried out with the search of information 
registered in the SUS IT Department – DATASUS ((http://
tabnet.datasus.gov.br/).16 For this reason, the research was 
dismissed of approval by the Human Research Ethics 
Committee, according to the resolution of CONEP number 
510 from 4/7/2016.

Results

Figure 1 shows rates of hospitalization for PID by age 
range in Brazil and great regions, from 2000 to 2019. 
In the analyzed period, it is noticed that the North region 
showed higher rates of hospitalization for PID, and the South 
and Southeast regions, the lower. Furthermore, it is observed 
that the most affected age range was 20 to 29 years, with the 
exception of South and Southeast regions, which showed higher 
values for the 30 to 39 years age range. Women in the age 
range above 60 years showed lower hospitalization rates in all 
regions. The graphics suggest decrease in the hospitalization 
rates in the higher portion of the analyzed period in all regions.

The analysis of joinpoint models indicates that the 
hospitalization rate for PID in Brazil as a whole had an average 
reduction of 5.2% per year during the period from 2000 to 2019. 
The Midwest region had the higher average annual reduction 
(8.1%), followed by Northeast (5.7%), Southeast (5.0%), North 
(4.6%) and South (4.3%) regions. The age ranges with higher 
decrease in the period were 60 to 69 years in Brazil, in the Northeast 
and Southeast, of 50 to 59 years in the North, of 80 or more years 
in the South and 20 to 29 years in the Midwest (Tables 1 and 2).

Figure 1

Distribution of rate of hospitalizations for PID in the age ranges between 10 and 80 years and more in Brazil and great regions during the period of 
2000 to 2019.
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Table 1

Results of joinpoint models for rates of hospitalization for PID in the period between 2000 and 2019, in Brazil.

Age (years) AAPC (%) CI95%
Period 1 Period 2 Period 3

Years APC1 (%) CI95% Years APC2 (%) CI95% Years APC3 (%) CI95%

10 - 19 -2.2 -3.4; -1.1 2000-2009 -5.4 -6.3; -4.4 2009-2016 -0.5 -2.3; 1.4 2016-2019 3.6 -2.8; 10.4

20 - 29 -5.4 -6.5; -4.3 2000-2015 -7.2 -7.8; -6.7 2015-2019 1.9 -3.6; 7.7

30 - 39 -5.1 -6.0; -4.2 2000-2014 -7.1 -7.7; -6.5 2014-2019 0.7 -2.6; 4.2

40 - 49 -4.8 -6.3; -3.2 2000-2003 -17.0 -23.0; -10.4 2003-2016 -3.8 -4.6; -2.9 2016-2019 4.2 -3.4; 12.4

50 - 59 -6.1 -7.3; -5.0 2000-2003 -20.6 -25.0; -16.1 2003-2008 -6.9 -10.1; -3.7 2008-2019 -1.4 -2.1; -0.7

60 - 69 -6.5 -8.1; -5.0 2000-2004 -22.5 -28.5; -16.1 2004-2019 -1.7 -2.6; -0.8

70 - 79 -5.3 -7.0; -3.5 2000-2004 -20.2 -26.8; -13.0 2004-2019 -0.9 -1.9; 0.1

80 and more -5.7 -7.3; -4.1 2000-2004 -17.8 -24.3; -10.8 2004-2019 -2.2 -3.1; -1.3

Total -5.2 -7.1; -3.3 2000-2002 -14.7 -29.7; 3.5 2002-2015 -5.9 -6.5; -5.3 2015-2019 2.5 -1.7; 6.8
AAPC= Average Annual Percent Change; APC= Annual Percent Change; CI95%= 95% confidence interval.

Table 2

Results of joinpoint models for rates of hospitalization for PID in the period between 2000 and 2019, in great regions.

Age (years) AAPC 
(%)

CI95% Period 1 Period 2 Period 3 Period 4

Years APC1 (%) CI95% Years APC2 (%) CI95% Years APC3 (%) CI95% Years APC4 (%) CI95%

North Region
10 - 19 -3.2 -6.2; -0.1 2000-2002 -16.9 -34.1; 4.8 2002-2017 -3.7 -4.4; -3.0 2017-2019 17.5 -6.8; 48.3

20 - 29 -5.5 -7.3; -3.7 2000-2008 -3.8 -5.5; -2.0 2008-2016 -12.2 -14.1; -10.2 2016-2019 9.2 -2.3; 22.1

30 - 39 -4.5 -6.1; -2.9 2000-2007 -2.3 -4.3; -0.3 2007-2016 -9 -10.5; -7.5 2016-2019 4.8 -5.0; 15.5

40 - 49 -4.9 -6.7; -3.1 2000-2002 -19.2 -28.4; -8.8 2002-2006 -1.1 -6.6; 4.7 2006-2017 -6.2 -7.0; -5.4 2017-2019 11.3 -1.4; 25.6

50 - 59 -6.2 -10.4; -1.8 2000-2002 -25.8 -53.3; 17.8 2002-2019 -3.6 -4.8; -2.4

60 - 69 -3.8 -9.1; 1.9 2000-2004 -15.3 -21.3; -8.9 2004-2007 4.7 -23.9; 44.1 2007-2017 -5.3 -7.0; -3.7 2017-2019 18.8 -17.2; 70.4

70 - 79 -2.8 -5.4; -0.1 2000-2004 -11.7 -22.4; 0.4 2004-2019 -0.3 -1.9; 1.4

80 and more -3.6 -7.5; 0.5 2000-2016 -5.9 -7.5; -4.3 2016-2019 9.8 -16.3; 44.0

Total -4.6 -6.1; -3.1 2000-2008 -3.9 -5.3; -2.5 2008-2016 -9.5 -11.1; -7.9 2016-2019 7.5 -1.6; 17.5

Northeast Region
10 - 19 -2.4 -3.3; -1.5 2000-2009 -6.2 -6.9; -5.4 2009-2014 -0.8 -3.7; 2.2 2014-2019 3.3 1.2; 5.4

20 - 29 -7 -11.8; -2.0 2000-2002 -25.9 -56.6; 26.3 2002-2019 -4.5 -5.4; -3.6

30 - 39 -5.5 -7.6; -3.4 2000-2003 -22.4 -31.3; -12.3 2003-2014 -4.4 -5.8; -3.0 2014-2019 3.5 -1.2; 8.4

40 - 49 -5.8 -8.2; -3.3 2000-2003 -28.9 -34.8; -22.4 2003-2009 -4.1 -7.1; -0.9 2009-2017 -0.7 -2.6; 1.1 2017-2019 10.2 -11.8; 37.7
50 - 59 -7.4 -8.7; -6.1 2000-2004 -28 -32.6; -23.0 2004-2019 -1 -1.8; -0.2
60 - 69 -7.8 -10; -5.5 2000-2004 -30 -37.6; -21.4 2004-2019 -0.7 -2.1; 0.7
70 - 79 -5.3 -7.8; -2.7 2000-2004 -25.6 -34.3; -15.7 2004-2019 1 -0.5; 2.6
80 and more -5.1 -8.0; -2.2 2000-2004 -23.1 -33.5; -10.9 2004-2019 0.3 -1.3; 2.0
Total -5.7 -7.5; -3.8 2000-2003 -21.1 -29.4; -11.8 2003-2014 -4.4 -5.7; -3.2 2014-2019 2 -2.2; 6.3

Southeast Region
10 - 19 -1.4 -2.0; -0.8 2000-2008 -4.5 -5.8; -3.3 2008-2019 0.9 0.2; 1.7
20 - 29 -4.9 -6.5; -3.2 2000-2003 -2 -11.2; 8.1 2003-2014 -8.2 -9.3; -7.2 2014-2019 1.2 -2.6; 5.0
30 - 39 -5.6 -7.1; -4.1 2000-2006 -4.8 -6.0; -3.7 2006-2009 -13.4 -21.8; -4.1 2009-2015 -6 -7.4; -4.5 2015-2019 0.1 -2.3; 2.5
40 - 49 -4.6 -5.6; -3.7 2000-2004 -12.6 -16.6; -8.5 2004-2019 -2.4 -2.9; -1.8
50 - 59 -5.5 -7.3; -3.7 2000-2004 -19.2 -26.1; -11.7 2004-2019 -1.5 -2.6; -0.4
60 - 69 -6.5 -8.9; -3.9 2000-2003 -26.1 -33.0; -18.6 2003-2008 -8.5 -13.6; -3.2 2008-2012 9.2 -0.8; 20.2 2012-2019 -3.7 -5.9; -1.5
70 - 79 -5.3 -7.3; -3.2 2000-2004 -23 -30.4; -14.7 2004-2019 0.1 -1.1; 1.3
80 and more -5 -8.1; -1.7 2000-2007 -13 -16.1; -9.7 2007-2011 6.8 -8.5; 24.7 2011-2019 -3.3 -6.1; -0.4
Total -5 -5.6; -4.3 2000-2012 -7 -7.6; -6.3 2012-2019 -1.4 -3.1; 0.3

South Region
10 - 19 -2.3 -3.6; -1.0 2000-2014 -4.1 -5.1; -3.2 2014-2019 3.1 -1.7; 8.1
20 - 29 -3.8 -5.4; -2.2 2000-2006 -3.7 -6.7; -0.6 2006-2014 -8.3 -10.5; -6.0 2014-2019 3.5 -0.9; 8.1
30 - 39 -4.9 -7.8; -2.0 2000-2002 -13.1 -27.5; 4.1 2002-2005 4.4 -12.4; 24.5 2005-2014 -8 -9.3; -6.7 2014-2019 -1.1 -4.1; 2.0
40 - 49 -4.4 -5.2; -3.5 2000-2019 -4.4 -5.2; -3.5
50 - 59 -4.8 -5.8; -3.9 2000-2019 -4.8 -5.8; -3.9
60 - 69 -5.2 -8.5; -1.7 2000-2002 -19.9 -42.5; 11.5 2002-2015 -5.1 -6.4; -3.8 2015-2019 2.8 -5.3; 11.5
70 - 79 -4.4 -5.9; -3.0 2000-2012 -7 -8.4; -5.5 2012-2019 0.1 -3.5; 3.8
80 and more -5.7 -7.7; -3.7 2000-2019 -5.7 -7.7; -3.7
Total -4.3 -7.7; -0.9 2000-2002 -12.7 -29.4; 8.0 2002-2005 1 -17.7; 23.9 2005-2014 -7.2 -8.6; -5.7 2014-2019 1.4 -2.1; 4.9

Midwest Region
10 - 19 -5 -6.3; -3.8 2000-2009 -9.7 -11.7; -7.6 2009-2019 -0.7 -2.6; 1.2
20 - 29 -9.3 -12.2; -6.3 2000-2007 -11.8 -14.8; -8.6 2007-2011 -17.4 -29; -3.8 2011-2019 -2.6 -5.3; 0.2
30 - 39 -8.2 -10.1; -6.3 2000-2006 -9.4 -11.8; -6.8 2006-2010 -14.2 -21.9; -5.8 2010-2019 -4.6 -6.0; -3.2
40 - 49 -7 -8.3; -5.7 2000-2010 -9.7 -11.5; -7.9 2010-2019 -3.9 -6.1; -1.6
50 - 59 -8.2 -9.4; -7.0 2000-2009 -13.4 -15.3; -11.4 2009-2019 -3.3 -5.1; -1.4
60 - 69 -7.7 -10; -5.5 2000-2010 -13 -16.0; -10.0 2010-2019 -1.5 -5.4; 2.6
70 - 79 -6.8 -8.6; -5.0 2000-2019 -6.8 -8.6; -5.0
80 and more -8.9 -11.4; -6.4 2000-2011 -14.2 -17.0; -11.3 2011-2019 -1.2 -6.5; 4.5
Total -8.1 -9.2; -7.1 2000-2011 -11.6 -12.8; -10.4 2011-2019 -3.1 -5.2; -0.9
AAPC= Average Annual Percent Change; APC= Annual Percent Change; CI95%= 95% confidence interval.
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Considering all regions and age ranges, only the age 
ranges of 60 to 69 years and 80 or more in the North region 
did not show significant decrease in the period from 2000 
to 2019. When observing the segments of periods in age 
ranges and regions, most showed significant decrease 
in period 1, approximately half in period 2, a minority 
in period 3 and only the age range from 60 to 69 years 
in Southeast region in period 4. The only age range that 
showed a significant increase was the 10 to 19 years age 
range in Southeast region in the period from 2008 to 2019 
and Northeast region in the period from 2014 to 2019. 
(Tables 1 and 2).

Discussion

The results found point out to a decrease in hospitalizations 
for PID, in all regions and almost all age ranges. A possible 
explanation for this reduction may be related to the increase 
in medical appointments at SUS. In 2013, the National 
Survey of Health (PNS – Portuguese acronym) indicated 
that in Brazil, 97% of people who sought for a medical 
appointment at the SUS primary healthcare succeeded 
obtaining it. In the great regions, the proportions of medical 
care at the first time of search oscillated around the national 
average and varied in 93.6% in the North Region to 96.3% 
in Southeast and South regions.17 The 2019 PNS indicated 
that 82.3% of women that sought for medical appointments 
in the last 12 months had obtained it.18

The Midwest region had the highest annual average 
reduction of hospitalizations for PID, followed by 
Northeast, Southeast, North and South regions. A possible 
explanation for the decrease of hospitalizations for primary 
care sensitive conditions (ICSAP – Portuguese acronym) in 
the Northeast region may be linked to the implementation 
of the More Doctors Program (Programa Mais Médicos) 
in Brazil, once after the second semester of 2013, this 
region had the higher number of professionals from this 
program. During this period, this region showed a decrease 
in hospitalizations for primary care sensitive conditions up 
to 35% between September 2012 and August 2015.19 On 
the other hand, it is noticed that the absence of relationship 
with the FHS is associated with a higher risk of ICSAP 
in Paraná.12

The only age range that showed significant increase 
was 10 to 19 years in Southeast region in the period 
between 2008 and 2019 and Northeast region in the period 
between 2014 and 2019. This increase may be related to the 
frequency of condom use and risk behaviors by the women 
of this age range. Results from the National School-based 
Health Survey of 2015, for example, showed that 25.3% of 
Brazilian students in the age range of 16 to 17 years declared 
not having used condom at the first sexual intercourse and 
40.3% declared not having used in the last intercourse. 

Furthermore, 15.6% affirmed not having received information 
about methods for protection against STIs at school.20 
The higher incidence of sexual transmitted infections is 
found in adolescents: lack of experience and information 
favors higher exposition to STI risk factors. In this stage 
of life, access to information is important, once STIs 
are avoidable if prevention is started at the beginning 
of adolescents’ sexual life. The exposure to risk factors 
in adolescence may favor complications to women in 
adulthood.21 For example, in Rio Grande do Sul, the 
prevalence of Chlamydia Trachomatis was more frequent 
in adult women that started their sexual lives with 15 years 
or less.22 Another example occurred in São Paulo State, in 
which 62.4% of assessed women that started their sexual 
lives with more than 15 years did not use condom at the 
first sexual intercourse.23

The results of the present study indicated that the 
hospitalization rates demonstrated differences over time, 
being the higher rates found in North and Northeast 
regions, which may be related to regional socioeconomic 
inequalities. Socioeconomic factors may present a certain 
influence over the risk exposure to STIs in women of low 
socioeconomic status. A research conducted in Campinas, 
located in the Southeast region, indicated that women of 
high or medium socioeconomic status are more prone 
to use condoms as a barrier device for STIs than those 
of low socioeconomic status.24 Educational level is 
another important element in regard of outlining these 
differences. Women with 8 years or less of schooling 
present higher prevalence of Chlamydia Trachomatis than 
those with higher schooling.22 A research conducted in 
the Northeast region indicated that women of low income 
and schooling have a 3 times higher risk of contracting 
cervical cancer than women of higher schooling. Women 
with 3 years or less of schooling showed little knowledge 
about the screening of this kind of cancer.25 In addition to 
education, other factors impair the access to information 
and prevention of diseases, such as income, employment 
and quality of life.

Compared to other regions, North and Northeast 
regions show higher indexes of poverty. In North and 
Midwest regions, socioeconomic development influenced 
the population growth of these regions. However, social 
and health services did not meet the demand that was 
generated. On the other hand, socioeconomic improvements 
in the Northeast are concentrated in few regions.26 These 
inequalities in the access to healthcare system may explain 
a part of regional differences in hospitalizations for PID.

Private health insurance plans could provide other ways 
of access to healthcare beyond the SUS. However, NHS 2019 
indicated that 71.5% of Brazilians depend solely on SUS to 
perform consultations and treatments. Of those who possess 
private health insurance plan, only 27.4% are women.18 
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When the access to private health insurance plan is 
portrayed by regions, PNAD 2013 indicated that of 
the interviewees from Southeast region, only 37% had 
coverage.27 The regions where women showed higher 
rates of hospitalization for PID were exactly the regions 
in which access to healthcare services, public or private, 
are scarcer.

The results found in this study pointed to a decrease 
in hospitalization rates over time. In the studied period, 
between 2000 and 2019, all age ranges had reduction, 
except for the 10 to 19 age range, which presented a 
significant increase for Southeast and Northeast regions. 
The reduction of hospitalizations suggests that women 
in the other age ranges had more access to information 
and/or health professionals over the studied periods. The 
disparities of reductions of hospitalizations found by 
region evidence the need for expanding public policies 
focused to women’s healthcare, mainly in the adolescence 
stage. In this sense, we highlight the creation of prevention 
programs concerning PID, as well as the awareness about 
possible consequences of sexual risk behaviors. We add to 
this proposal public policies that are conceived according 
to the socioeconomic reality of each region, being aware 
of local singularities, thus outlining possibilities of access 
to information, as well as stimulating the use of condoms 
and expanding the access to health professional by women 
in socioeconomic vulnerability conditions.
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