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ABSTRACT

Keywords

Objective. To estimate the point prevalence and likely ranges of pregnancy-induced hypertension, pre-
eclampsia, gestational diabetes, low birth weight and preterm delivery in Latin America and the Caribbean,
and evaluate the heterogeneity of the estimates.

Methods. We conducted a systematic review and meta-analysis of observational studies reporting the prev-
alence of maternal and perinatal adverse outcomes in populations in Latin American and the Caribbean
published between 2000 and 2019 in English, Spanish, or Portuguese. We searched PubMed, Embase, and
LILACS. We estimated the point prevalence and evaluated overall heterogeneity and, in sub-group analyses,
heterogeneity by study design and level of bias.

Results. Of 1087 records retrieved, 50 articles were included in the review: two on hypertensive disorders of
pregnancy, 14 on pre-eclampsia, six on gestational diabetes, nine on low birth weight and 19 on preterm birth.
No meta-analysis for hypertensive disorders of pregnancy could be done because of the small number of
studies. Point prevalence estimates and 95% confidence intervals (Cls) for pre-eclampsia, gestational diabe-
tes, low birth weight, and preterm birth were: 6.6% (95% ClI: 4.9%, 8.6%), 8.5% (95% Cl: 3.9%, 14.7%), 8.5%
(95% Cl:7.2%, 9.8%), and 10.0% (95% CI: 8.0%, 12.0%), respectively. We observed substantial heterogeneity
overall and by study design. No major differences in estimates were observed by level of bias.

Conclusions. The results of this study provide updated estimates of some of the most prevalent adverse preg-
nancy and perinatal outcomes in Latin America and the Caribbean. They highlight that important heterogeneity
exists in prevalence estimates, which may reflect the diversity of populations in the region.

Hypertension, pregnancy-induced; pre-eclampsia; diabetes, gestational; infant, low birth weight; premature
birth; Latin America; Caribbean Region.
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Worldwide, maternal and perinatal health has improved
markedly in the last half century. While maternal mortal-
ity has decreased substantially (1), maternal morbidity has
remained high. Common adverse pregnancy outcomes include:
pregnancy-induced hypertension (systolic blood pressure
(SBP) > 140 mmHg and diastolic blood pressure (DBP)
>90 mmHg), pre-eclampsia (SBP > 140 mmHg or DBP > 90 mmHg
after 20 weeks’ gestation in an individual with previously
normal blood pressure, and proteinuria > 0.3 g), gestational dia-
betes (abnormal oral glucose tolerance test), low birth weight
(<2500 g), and preterm birth (birth before 37 weeks’ gestation).

In Latin America and the Caribbean, morbidity as a result of
adverse pregnancy and birth outcomes is a major burden and
long-term surveillance of the prevalence of these outcomes is
important. For example, up to 26% of maternal deaths are esti-
mated to be related to pre-eclampsia, compared with 9% of
maternal deaths in Africa and Asia (2). The prevalence of this
condition in the region is important to monitor. Gestational dia-
betes has risks for both mother and infant. Furthermore, many
women who are diagnosed with gestational diabetes may actu-
ally have undiagnosed diabetes before pregnancy, which poses
greater risks. While it is well known that the prevalence of dia-
betes has been increasing in Latin America and the Caribbean,
estimating the prevalence of gestational diabetes for the region
is particularly important, as few estimates exist due to the lack
of a unified definition for screening and diagnosis of the condi-
tion (3). With respect to birth outcomes, low birth weight is an
important predictor of prenatal and adult mortality and puts an
infant at higher risk for later chronic disease (4). Indeed, preterm
birth is the most common cause of neonatal death and, when
infants survive, is associated with high hospitalization costs and
long-term sequelae (5). In high-income settings, as medical tech-
nology has advanced, babies under 25 weeks’ gestation have a
high chance of survival compared with in low-income settings
where half of babies born at 32 weeks still die (5). Thus, in Latin
America and the Caribbean, which has a mix of high-, middle-
and low-income countries, monitoring the prevalence of preterm
birth over time is very important in order to improve survival
and short- and long-term health outcomes for infants. The prev-
alence of each of these adverse maternal and perinatal outcomes
varies both within and between countries, and identifying point
estimates, or likely ranges of prevalence, for each is challenging.

Improving the health of women of childbearing age and
pregnancy outcomes is a priority of national governments as
well as multinational agencies in this region of the world, as
improvements directly affect the health and long-term well-
being of current and future generations. Although a number
of published studies exist that provide prevalence estimates of
adverse pregnancy outcomes for individual countries in Latin
America and the Caribbean, no attempt has been made to con-
solidate prevalence estimates of several maternal and perinatal
outcomes for the region. Furthermore, because of the large
cultural, economic, and demographic variability in the region,
understanding the likely ranges of prevalence values would
be informative for understanding differences in maternal and
child health outcomes. Thus, the aim of the current study was
to estimate point prevalence and likely ranges of five mater-
nal and perinatal outcomes (pregnancy-induced hypertension,
pre-eclampsia, gestational diabetes, low birth weight, and
preterm birth) in Latin America and the Caribbean and to eval-
uate the heterogeneity of the prevalence estimates.
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METHODS

We conducted a systematic review and meta-analysis of
observational studies reporting the prevalence of maternal and
perinatal outcomes in Latin American and the Caribbean. Our
protocol was registered on 25 January, 2021 with PROSPERO -
the International Prospective Register of Scientific Reviews
maintained by the United Kingdom of Great Britain and North-
ern Ireland’s National Institute for Health Research (CRD
42017078786).

Eligibility criteria

We included observational studies (cross-sectional, preva-
lence, nested case—control, and cohort studies) which reported
prevalence within the general population for at least one of the
following outcomes: pregnancy-induced hypertension, pre-
eclampsia, gestational diabetes, low birth weight, or preterm
birth. We chose a long study entrance criterion (19 years) given
the changes in socioeconomic conditions that have occurred in
many of the countries since 2000 and that there would likely
be few articles from the smaller countries of the region. There-
fore, studies published between 2000 and 31 August 2019 in
either English, Spanish, or Portuguese, which reported the
prevalence of one of the outcomes of interest in one or more
of the countries of Latin America or the Caribbean, as defined
by the World Bank (6), were included in the systematic review
(Table S1, supplementary material). While the review focused
on observational studies, experimental studies that met all our
criteria were evaluated individually to determine if they could
be included.

Information sources and search

PubMed, Embase, and LILACS were systematically searched
using the following search structure: (“pregnancy outcomes”
OR “low birth weight” OR “gestational diabetes” OR “prema-
ture delivery” OR “pre-eclampsia” OR “pregnancy-induced
hypertension”) AND (“cross sectional study” OR “cohort
study” OR “prevalence study” OR “case control study”) AND
(“all countries in the World Bank Latin American and Carib-
bean region”). A comprehensive list of search terms and an
example of the final PubMed search strategy for pre-eclampsia
are given in the supplementary material (Table S1 and Table S2).
Additional manual searching of the reference lists of included
papers was undertaken during the data extraction phase.

Study selection and data collection

The titles and keywords of search results were screened for
each of the three categories (prevalence reported, published
between 2000 and 2019, and from a Latin American or Carib-
bean country), followed by abstract screening. Justification of
exclusion was recorded on a pre-prepared form with guidance
provided on the first section of the data extraction form. The
full texts of papers that were not excluded in the initial screen-
ing were reviewed, which included papers for which abstracts
did not provide enough information to determine exclusion.
Data were extracted at the same time as the full paper review;
data extraction was only stopped when eligibility criteria were
no longer met.
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The data extraction form, based on the Cochrane data
extraction form, was designed to retrieve the following infor-
mation: study design, outcomes, timeframe of prevalence
estimate, prevalence estimate (stratified by age if applicable),
sample source of the population, participants, and country (7).

All stages of the selection process and data extraction were
undertaken by two independent reviewers. Disagreements in
quality assessment between reviewers were resolved through
discussion with a third reviewer.

Risk of bias assessment

To assess study quality and risk of bias we used the AXIS
tool for observational studies (8). Both independent reviewers
assessed specific elements (for example, “Were the aims/objec-
tives of the study clear?”) and then assigned an overall level of
bias (high, moderate, low).

Summary measures

The primary outcome of the systematic review was the prev-
alence of each of the five pregnancy and perinatal outcomes
within countries of Latin America and the Caribbean, with no
prioritization of outcomes.

Synthesis of results

For each study, we provided a brief description (for exam-
ple, country, publication date, dates of data collection), listed
the pregnancy or perinatal outcome and prevalence reported
(or calculated), and assessed the risk of bias. Due to clinical and
methodological heterogeneity within the included studies, a
random effects meta-analysis was undertaken for each outcome
where the number of studies was sufficient. Analyses were con-
ducted in R Studio (9) using the “meta” and “metafor” package
which uses the metaprop function to estimate results for a pro-
portion (10). The results of the meta-analysis were presented in
a forest plot, which included the combined prevalence reported
as a percentage and the 95% confidence interval (95% CI), vari-
ance between studies (tau), heterogeneity in the analysis (I?),
and statistical testing of heterogeneity (chi-square test). The
alpha value was set at < 0.05.

Additional analyses

We conducted two additional analyses. First, we stratified by
level of bias. Second, for outcomes with more than one article
within each of the study designs, a subgroup analysis by study
design was performed to determine whether any significant
differences in estimates of point prevalence existed.

RESULTS
Study selection

A total of 1087 records were retrieved from the three electronic
databases (Figure 1). After removing 172 duplicates, 915 articles
were screened based on titles and abstracts, followed by a full
text screening of 242 papers. Ultimately, 50 papers were included
in the review: two for hypertensive disorders of pregnancy, 14
for pre-eclampsia, six for gestational diabetes, nine for low birth

Review

weight, and 19 for preterm birth. Articles included were: 27 stud-
ies in Brazil; seven studies in Peru; six studies each in Argentina
and Mexico; three studies each in Chile, Ecuador, and Guadal-
oupe; two studies each in Colombia, Paraguay, Puerto Rico, and
Uruguay; and one study each in Bolivia, Dominican Republic,
Guatemala, Haiti, Honduras, Nicaragua, Panama, Trinidad and
Tobago, and Venezuela. The reasons for excluding papers at the
full text stage are listed in Table 1. All included studies were hos-
pital based. Further detailed information on the studies can be
found in the supplementary material (Table S3).

In the following sections, we synthesize results related to
each specified outcome, namely: point prevalence and 95% CI;
presence of heterogeneity (overall and by study design); and
estimates by risk of bias.

Hypertensive disorders of pregnancy

Two studies reported the prevalence of hypertensive disor-
ders of pregnancy (Table 2). One was a prospective cohort from
Brazil within a maternity hospital unit and included 550 par-
ticipants. The overall prevalence of hypertensive disorders was
9.1% (95% CI: 6.7%, 11.5%), and the age of women with these
disorders was higher than women without these disorders, 30.6
years versus 24.2 years (11). The second study was a prospective
cohort study from three maternal units in Chile with 627 partici-
pants. The prevalence of hypertensive disorders was 10.4% (95%
CI: 8.0%, 12.8%) with no observed differences by age (12). These
studies had high (11) and medium (12) risk of bias. The main
weakness was that the samples included may not have been
representative of the general population. No meta-analysis was
performed because of the small number of studies included.

Pre-eclampsia

A total of 14 studies were included: six studies from Brazil
(13-18); two from Argentina (19, 20); two from Mexico (21, 22);
and one each from Chile (12), Haiti (23), Peru (24), and Trinidad
and Tobago (25). Seven of the studies were prospective cohort
studies (12, 14, 15, 18, 19, 21, 25), four were cross-sectional stud-
ies (16, 17, 20, 24), two were nested case—control studies (13,
22), and one was a retrospective cohort study (23). The mini-
mum and maximum sample size was 156 (25) and 549 681 (24)
participants, respectively. The prevalence of pre-eclampsia was
between 2.1% in Argentina (19) and 12.5% in Mexico (22). Of
the 14 studies, three were rated as having low risk of bias, eight
as medium risk, and three as high risk of bias, mainly due to
greater or lesser degree of representativeness of the general
population and the presence or absence of study protocols, or
standardized measurements (Table 2).

In the meta-analysis of all 14 studies, we estimated an over-
all prevalence of 6.6% (95% CI: 4.9%, 8.6%) for pre-eclampsia
(Figure 2, panel a). We observed substantial heterogeneity
between the studies and also found evidence of significant het-
erogeneity by study design (Figure S1, supplementary material).
Overall prevalence estimates and 95% CI were similar to those
stratified by level of bias (Table 54, supplementary material).

Gestational diabetes

We included six studies on gestational diabetes: two from
Mexico (26, 27), and one each from Brazil (28), Chile (29),
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FIGURE 1. Flow diagram of selection of studies for inclusion in the systematic review
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Source: prepared by authors from results.

TABLE 1. Reasons for excluding papers at the full text review

Reason n %
Other study designs or unclear methods 45 23.4
High risk population 37 19.3
Outcome results not shown 33 17.2
Outside of study period 29 15.1
Abstract or poster presentation 18 9.4
Not a Latin American or Caribbean country 14 73
Only aggregated results given 6 31
Systematic review 6 3.1
Full text not available 3 1.6
Study protocol 1 0.5

Source: prepared by authors from results.

Guadeloupe (30), and Peru (31). As regards study design: two
were cross-sectional studies (28, 31), two were prospective
cohort studies (27, 30), one was a retrospective cohort study
(29), and one was an experimental study (26). The sample size

varied from 450 (27) to 5024 (28) participants. The prevalence of
gestational diabetes ranged from 2.1% (28) to 15.8% (31). Three
studies had a low risk of bias (29-31), two had a medium risk
(27, 28), and one had a high risk (26) (Table 2). The main rea-
sons for bias were lack of certainty on how the outcome was
measured and because the prevalence was not directly reported
(we were able to calculate the prevalence based on information
reported in the article).

Figure 2 (panel b) shows the results of the meta-analyses
conducted using all six studies on gestational diabetes. The esti-
mated prevalence was 8.5% (95% CI: 3.9%, 14.7%). Substantial
heterogeneity was observed between the studies and significant
heterogeneity by study design (Figure S2, supplementary mate-
rial). Overall prevalence estimates and 95% CI were similar to
those stratified by level of bias (Table S4, supplementary material).

Low birth weight

Eight studies on low birth weight were included from Bra-
zil (32-39) and one study analyzed data from the following
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TABLE 2. Summary of articles selected to estimate the prevalence of maternal and perinatal outcomes

Pregnancy outcomes in Latin America and the Caribbean

in Latin America and the Caribbean

Outcome

Hypertensive disorders of pregnancy

Pre-eclampsia

Gestational diabetes

Low birth weight

Preterm birth

Reference number
1
120
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

4
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

Prevalence (95% Cl), %
9.1 (6.7,11.5)
104(80 12.8)

.6(3.0,6.2)

.5 (6.0, 9.0)

5(5.2,9.8)

(6.2,14.4)

.5(8.6,10.4)

5(7.2,8.0)

5(1.7,7.3)
1(2.0,2.2)

(8.7,11.3)

.0(2.6,7.4)

(12.1,12.9)

.2(2.8,3.6)

4(4.3,4.5)

(5.4,14.8)

1(1.7,2.5)

1(4.7,7.5)

.6(7.8,11.4)

108(87 12.9)

10.0 (7.2, 12.8)

15.8 (13.8,17.8)

Various

103
100
125
101

9.0&10.9(8.1,9.9) & (10.1,11.7)

9.7 (9.6,9.8)
5.1 (4.9,5.3)
9.1¢

10.0 (7.3, 12.7)

10 0(9.1,10.9)

9(65,7.3)

7(8.1,9.3)
3(6.9,7.7)
9(9.4,10.4)
5(9.4,9.6)
7(6.0,7.4)
9.7 (8.1,11.3)

13.7 & 13.8 (12.7,14.7) & (12.8, 14.8)

13.7 (12.7,14.7

16.2
14.3
8.1
8.1
5.9
14.7
15.8
17.4
14.5
4.2

)
14.7,17.7)
14.0, 14.6)
8.0,8.2)
7.8,8.4)
5.8,6.0)
12.6, 16.8)
13.4,18.2)
17.3,17.5)
14.4,14.6)
3.8,4.6)
Various

—~ o~ o~ o~~~ o~ o~ —~ —

13.3°

Risk of bias?
+++
++
++
+
++
+++
++

+H

++

+Ht

et
++
++
++
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+H+
++

++

++
++
++
++
++
++
+Ht

++
+Ht
++
++
++
++

++
++

++
++
++
++
++
++

+Ht

Cl, confidence interval

24 = low; ++ = medium; +++ = high risk of bias.

bUsed for both pre-eclampsia and hypertensive disorders of pregnancy.

<Cls not given.

Source: prepared by authors from results.
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FIGURE 2. Forest plot of the meta-analysis of studies on a) pre-eclampsia, b) gestational diabetes, c) low birth weight, and

d) preterm birth

a)
Study Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bridwell 2019 285 8822 7.7% 0.032[0.029;0.036] =
Mayrink 2019 86 1150 7.4% 0.075 [0.060; 0.092] —E—
Rocha 2017 38 506 7.0% 0.075[0.054;0.102] ——
Bezerra Maia 2016 22 214 62% 0.103 [0.066; 0.152] _
Rezende 2016 424 4464 7.7% 0.095 [0.087; 0.104] HEE
Tapia 2016 24186 549681  7.8% 0.044 [0.043; 0.045] o
Souza 2016 2531 33740  7.7% 0.075[0.072;0.078] a
Caradeux 2013 29 627  7.1% 0.046 [0.031; 0.066] —-
Santos 2012 9 204 6.4% 0.044[0.020;0.082] —@——
Kandimalla 2011 16 156 5.7% 0.103[0.060;0.161] _
Covarrubias 2008 3169 25355 7.7% 0.125[0.121;0.129] H =
Hauger 2008 986 46964  7.7% 0.021[0.020;0.022] @ H
Castaldi 2006 198 1982  7.5% 0.100[0.087;0.114] . -
Briones-Gardufio 2003 15 308  6.6% 0.049[0.028;0.079] ———

H
Total (95% CI) 674173 100.0% 0.066 [0.049; 0.086] —
Heterogeneity: Tau? = 0.005; Chi® = 3982.27, df = 13 (P = 0); I = 100% ! ! ! ! 1

0 0.05 0.1 0.15 0.2
Proportion
c)
Study Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Sadovsky 2016a 373 4147  6.3% 0.090 [0.081; 0.099] =
Sadovsky 2016b 668 6124  6.4% 0.109[0.101;0.117] =
Mendes 2015 130238 1342655 6.5% 0.097 [0.097; 0.098] |
Woodhouse 2014a 862 12499  6.4% 0.069[0.065; 0.074] [ 3N
Woodhouse 2014b 90 1614  6.1% 0.056 [0.045; 0.068] -
Woodhouse 2014c 2372 19285 6.4% 0.123[0.118;0.128] H =
Woodhouse 2014d 592 11617  6.4% 0.051[0.047;0.055] = H
Woodhouse 2014e 315 2232 6.2% 0.141[0.127; 0.156] H —-
Woodhouse 2014f 166 2338 6.2% 0.071[0.061;0.082] -
Woodhouse 2014g 433 4980 6.3% 0.087[0.079; 0.095] E 3
Woodhouse 2014h 121 1499  6.0% 0.081[0.067; 0.096] -
Romao 2013 3255 63818 6.5% 0.051[0.049; 0.053] [ +] .
Menezes 2012 47 474 5.3% 0.099 [0.074; 0.130] e —
Barros 2008 423 4231 6.3% 0.100[0.091; 0.109] s -
Giglio 2005 1356 19653  6.4% 0.069 [0.065; 0.073] = '
Andrade 2004 870 10000 6.4% 0.087[0.082; 0.093] '.-
.
Total (95% Cl) 1507166 100.0% 0.085 [0.072; 0.098] ‘
Heterogeneity: Tau? = 0.002; Chi® = 2825.80, df = 15 (P = 0); I = 99% T T T 1
0 0.05 0.1 0.15 0.2
Proportion

The lower diamond in the plot represents the overall cumulative estimate.
Source: prepared by authors from results.

countries: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador,
Uruguay, and Venezuela (4). As regards study design, four were
cross-sectional studies (4, 33, 35, 39), three were prospective
cohort studies (32, 36, 37), and two were retrospective cohort
studies (34, 38). The minimum and maximum sample sizes
were 474 (36) and 1 342 655 (33), respectively. The prevalence
of low birth weight in the individual studies ranged from 5.1%
(34) to 14.1% (4) (Table 2). Risk of bias evaluation showed that
seven studies had a medium risk of boas (4, 33-38), one a high
risk (39), and one a low risk (32). The main reasons for bias were
lack of: representativeness of the study sample, a protocol for
the study, or standardized measurements (Table 2).

The meta-analysis included the eight individual studies
from Brazil and the study with prevalence estimates for sev-
eral countries (the prevalence for each country represented
was entered) (4) (Figure 2, panel c). The point prevalence for

b)

Study Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Larrabure-Torrealva 2018 205 1300 16.7% 0.158[0.138;0.179] H —
Lima 2018 106 5024 16.9% 0.021[0.017;0.025] - \
Huidobro 2014 66 1078 16.7% 0.061[0.048; 0.077] -
Saunders 2014 103 1068 16.7% 0.096 [0.079; 0.116] ';'.—
Duefias-Garcia 2011 93 863 16.6% 0.108[0.088; 0.130] E+
Lopez 2011 45 450 16.3% 0.100[0.074;0.132] —:—.—
'
Total (95% CI) 9783 100.0% 0.085 [0.039; 0.147] l.
Heterogeneity: Tau” = 0.015; Chi? = 393.91, df = 5 (P < 0.01); I? = 99% ! ! ! ! 1
0 0.05 0.1 0.15 0.2
Proportion
Study Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Eick 2019 62461 358973  3.9% 0.174[0.173;0.175] | a
Garcia 2019 1572 15879  3.9% 0.099 [0.094; 0.104] [ ]
Silveira 2019a 568 4147  3.8% 0.137[0.127; 0.148] . -
Silveira 2019b 575 4164  3.8% 0.138[0.128; 0.149] . =
Dombrowski 2018 1200 16444  3.9% 0.073[0.069; 0.077] [
Yu 2018 145049 1000340  3.9% 0.145[0.144; 0.146] . a
Morisaki 2017a 589 9550  3.9% 0.062[0.057; 0.067] H
Morisaki 2017b 685 6934  3.9% 0.099 [0.092; 0.106] -.:-
Morisaki 2017¢ 590 9599  3.9% 0.061[0.057; 0.066] = H
Morisaki 2017d 862 12030 3.9% 0.072[0.067;0.076] L] H
Morisaki 2017e 525 6346  3.9% 0.083[0.076; 0.090] = !
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Rezende 2016 299 4464  3.8% 0.067 [0.060; 0.075] = H
Sbrana 2016 133 1370  3.8% 0.097 [0.082; 0.114] ——
Barros 2015 8588 60058 3.9% 0.143[0.140; 0.146] | 2
Levine 2015 32460 550166  3.9% 0.059 [0.058; 0.060] ] :
Weaver 2015 480 11433  3.9% 0.042[0.038; 0.046] = H
Saunders 2014 157 1068 3.7% 0.147[0.126; 0.170] ' —a—
Rouget 2013 144 911 3.7% 0.158[0.135; 0.183] . ——
Gonzales 2012 23948 295651  3.9% 0.081[0.080; 0.082] [N
Silveira 2010 581 4244 3.8% 0.137[0.127; 0.148] . -
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'
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Heterogeneity: Tau? = 0.006; Chi® = 49513.35, df = 25 (P = 0); 1= 100% ' ' ' ' '
0.05 0.1 0.15 0.2
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low birth weight was estimated at 8.5% (95% CI: 7.2%, 9.8%).
Substantial heterogeneity was observed and additional analy-
sis showed significant heterogeneity by study design (p < 0.01;
see Figure S3, supplementary material). No major differences
in estimates and 95% CI were seen by level of bias (Table S4,
supplementary material).

Preterm birth

This perinatal outcome included 19 studies: nine from Brazil
(40-48), three from Peru (49-51), two each from Guadeloupe
(52, 53) and Puerto Rico (54, 55), and one from Argentina (56).
The other two studies included samples from different coun-
tries (57, 58). Eight studies were cross-sectional studies (42, 43,
48, 54-58), six were prospective cohort studies (44-47, 52, 53),
and five were retrospective cohort studies (40, 41, 49-51). The
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number of maternal units was between 1 and 43 and the sample
size ranged from 911 (53) to 1 000 340 (55). The preterm birth
prevalence varied from 4.3% (56) to 17.4% (54). As regards bias,
13 studies had a medium risk of bias, four a low risk (40, 47, 48,
51), and two a high risk (42, 58) (Table 2). The main weaknesses
were potential selection bias, self-reported outcomes, and lack
of a study protocol or standardization.

The meta-analysis included 19 studies, with two studies
containing prevalence estimates for several countries which
were entered individually (Figure 2, panel d). The overall
pooled prevalence of preterm birth was 10.0% (95% CI: 8.0%,
12.0%) Substantial heterogeneity was seen between the stud-
ies and significant heterogeneity by study design (Figure 54,
supplementary material). No major differences in estimates
and 95% CI by level of bias were seen (Table S4, supplemen-
tary material).

DISCUSSION

We observed prevalence estimates for pre-eclampsia as low
as 2.1% in a study conducted in the early 2000s in Argentina
(20) and as high as 12.5% in a large nested case—control study
in Mexico in 2008 (22). We estimated the prevalence of pre-
eclampsia for countries in Latin America and the Caribbean
that met the inclusion criteria for our meta-analysis was 6.6%
(95% CI: 4.9%, 8.6%), which is higher than that reported in an
earlier meta-analysis in Latin America (3.0: 95% uncertainty
range: 1.5%, 5.2%) (59). This study estimated the prevalence of
eclampsia and pre-eclampsia in the World Health Organiza-
tion (WHO) regions; thus, while over 36 million women were
included, most of the sample came from the United States,
which is included in the WHO Americas region in addition to
Canada (59). As in our own study, the 2013 analysis included
data from Argentina, Brazil, Chile, and Mexico. However, our
study also included data from additional countries published
in more recent studies, namely: Haiti (23), Peru (24), and Trini-
dad and Tobago (25). These differences in methodology may, in
part, explain the differences in estimates obtained.

For gestational diabetes, we estimated a pooled prevalence
of 8.5% (95% CI: 3.9%, 14.7%), which is lower than that recently
reported for Europe (60). Interestingly, our estimate and ranges
were closest to those reported for northern Europe (8.9%, 95%
CI: 7.9%, 10.0%) (60). Comparing results of gestational diabe-
tes across world regions is important; however, the validity of
such comparisons is limited by the lack of universally accepted
diagnostic criteria. To the best of our knowledge, our analysis is
the first meta-analysis to provide estimates of the prevalence of
gestational diabetes for the Latin American and the Caribbean
region. Thus, our results may be used as a baseline estimate,
with hopes that it may be updated as more countries publish
results and diagnostic definitions are unified to be consistent
across the region.

For low birth weight and preterm birth, our prevalence esti-
mates and ranges were consistent with those reported in other
international and regional publications (61-63). A systematic
analysis estimated that Latin America had a prevalence of low
birth weight of 8.7% in 2015 (61), which is almost identical to our
pooled prevalence of 8.5% (95% CI: 7.2%, 9.8%). Our estimates
are however lower than the estimated worldwide prevalence of
low birth weight of 14.6% (uncertainty interval: 12.4%, 17.1%).
This difference likely relates to the very high levels of low birth
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weight estimated in a few regions (e.g., 26.4% in southern Asia).
Our results may be particularly useful for policy-makers work-
ing at the regional level to achieve the WHO goal to reduce the
number of infants with low birth weight by 30% worldwide
by 2025 (64). We estimated the prevalence of preterm birth to
range between 8.0% and 12.0% for Latin America and the Carib-
bean. Using national registries, reproductive health surveys
and unpublished data, in addition to published papers, a 2102
study estimated a similar prevalence range for Latin America
(6.8-11.4%) and, separately, for the Caribbean (7.8-20.8%) (63).
Our ranges were slightly higher than those reported for eastern
Asia, but lower than those reported for sub-Saharan Africa and
southern Asia. The difference is likely because of differences
in the predictors of preterm birth between the regions (e.g.,
malaria rates in sub-Saharan Africa).

Overall, we observed substantial heterogeneity in the prev-
alence estimates between studies and therefore ranges of
prevalence estimates may be more useful for comparison
purposes. Due to the small number of selected studies, some
range estimates were large (e.g., 95% CI: 3.9%, 14.7% for ges-
tational diabetes). We also found evidence of methodological
diversity or heterogeneity by study design, which may reflect
the overall lack of information from the region. We found
slightly wider CIs for cross-sectional versus prospective study
designs. Taken together, these results may relate to the diversity
of experiences in this large world region (e.g., socioeconomic
status, maternal characteristics, and pregnancy experiences),
which cannot be captured by study design. Future studies
should attempt to understand the drivers of this heterogene-
ity and potential sources of health inequities as an opportunity
for the improvement of maternal and child health within the
region.

Some study limitations should be considered when inter-
preting our results. Our review and meta-analysis included
articles from 20 of 43 countries of the region, which may mean
that the prevalence of maternal and perinatal outcomes may
be even more heterogeneous. We focused on results of meta-
analyses using all available studies that met our inclusion
criteria, regardless of level of bias. While a precedent exists for
this approach (59, 65), we understand that the use of estimates
only from studies with low or medium levels of bias may be
preferred. Estimated point prevalence and CIs by each level of
bias are provided in the supplementary material.

In conclusion, the results of our study provide updated esti-
mates of some of the most prevalent adverse pregnancy and
perinatal outcomes for Latin America and the Caribbean, and
highlight that important heterogeneity exists in prevalence esti-
mates. Our results allow for comparisons between prevalence
estimates for individual countries (e.g., is a country- or city-
specific prevalence higher or lower than might be expected for
the region). They also facilitate comparisons for studies investi-
gating causes for pregnancy and perinatal outcomes in different
countries in Latin America and the Caribbean and in other
regions of the world. In addition, they are useful for monitoring
temporal trends. Combined pre-eclampsia, hypertensive disor-
ders of pregnancy, gestational diabetes, preterm birth, and low
birth weight are responsible for an enormous burden of mater-
nal and infant mortality and morbidity. Therefore, identifying
regions where the prevalence of these outcomes is high allows
specific policies to be developed to target the most disadvan-
taged and at risk women and infants.
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Resultados adversos perinatales y del embarazo en América Latina y el
Caribe: revision sistematica y metanalisis

RESUMEN

Palabras clave

Objetivo. Estimar la prevalencia puntual y los rangos probables de hipertension provocada por embarazo,
preeclampsia, diabetes gestacional, peso bajo al nacer y parto prematuro en América Latina y el Caribe, y
evaluar la heterogeneidad de las estimaciones.

Métodos. Se llevé a cabo una revision sistematica y metanalisis de los estudios de observacion que notificaron
la prevalencia de resultados adversos perinatales y maternos en poblaciones de América Latina y el Caribe,
publicados entre los afios 2000 y 2019 en inglés, espafiol o portugués. Se realizaron busquedas en PubMed,
Embase y LILACS. Se estimo la prevalencia puntual y se evalud la heterogeneidad general y, en los analisis
de subgrupos, la heterogeneidad segun el disefio del estudio y nivel de sesgo.

Resultados. De 1 087 registros recuperados, se incluyeron 50 articulos en la revision: 2 sobre los trastornos
hipertensivos en el embarazo, 14 sobre preeclampsia, 6 sobre la diabetes gestacional, 9 sobre peso bajo al
nacery 19 sobre parto prematuro. No se pudo realizar ningun metanalisis de los trastornos hipertensivos del
embarazo debido al niumero reducido de estudios. Las estimaciones de prevalencia puntual y los intervalos
de confianza (IC) del 95% para la preeclampsia, la diabetes gestacional, el peso bajo al nacer y el parto
prematuro fueron: 6,6% (IC de 95%: 4,9%, 8,6%), 8,5% (IC de 95%: 3,9%, 14,7%), 8,5% (IC de 95%: 7,2%,
9,8%) y 10,0% (IC de 95%: 8,0%, 12,0%), respectivamente. Se observd una heterogeneidad significativa en
general, asi como segun el disefio del estudio. No se advirtieron grandes diferencias en las estimaciones
segun el nivel del sesgo.

Conclusiones. Los resultados de este estudio ofrecen calculos actualizados de algunos de los resultados
adversos perinatales y del embarazo con mayor prevalencia en América Latina y el Caribe. Estos resultados
ponen de manifiesto que existe una gran heterogeneidad en las estimaciones de prevalencia, que podria
reflejar la diversidad de la poblacién de la region.

Hipertension Inducida en el embarazo; preeclampsia; diabetes gestacional; recién nacido de bajo peso;
nacimiento prematuro; América Latina; Region del Caribe.

Desfechos gestacionais e perinatais adversos na América Latina e no Caribe:
revisao sistematica e metanalise

RESUMO

Palavras-chave

Objetivo. Estimar a prevaléncia pontual e os intervalos provaveis de hipertensdo induzida pela gravidez,
pré-eclampsia, diabetes gestacional, baixo peso ao nascer e parto prematuro na América Latina e no Caribe
e avaliar a heterogeneidade das estimativas.

Métodos. Realizou-se uma revisdo sistematica com metanalise de estudos observacionais que relatam a
prevaléncia de desfechos maternos e perinatais adversos em populacées da América Latina e do Caribe,
publicados entre 2000 e 2019 em inglés, espanhol ou portugués. Os bancos de dados PubMed, Embase e
LILACS foram pesquisados. Estimou-se a prevaléncia pontual e avaliou-se a heterogeneidade geral, bem
como, em analises de subgrupo, a heterogeneidade por delineamento do estudo e o nivel de viés.
Resultados. De 1 087 registros encontrados, 50 artigos foram incluidos na revisdo: dois sobre disturbios
hipertensivos da gravidez, 14 sobre pré-eclampsia, seis sobre diabetes gestacional, nove sobre baixo peso
ao nascer e 19 sobre parto prematuro. N&o foi possivel realizar metanalise para disturbios hipertensivos
da gravidez devido ao pequeno numero de estudos. As estimativas de prevaléncia pontual e intervalos de
confianca de 95% (IC) para pré-eclampsia, diabetes gestacional, baixo peso ao nascer e parto prematuro
foram: 6,6%; (IC 95%: 4,9-8,6%), 8,5% (IC 95%: 3,9-14,7%), 8,5% (IC 95%: 7,2-9,8%) e 10,0% (IC 95%: 8,0—
12,0%), respectivamente. Observou-se heterogeneidade consideravel, tanto em geral como por delineamento
de estudo. Nao foram observadas diferengas importantes nas estimativas por nivel de viés.

Conclusoes. Os resultados deste estudo fornecem estimativas atualizadas de alguns dos desfechos
gestacionais e perinatais adversos mais prevalentes na América Latina e no Caribe. Destacam a existéncia
de uma importante heterogeneidade nas estimativas de prevaléncia, o que pode refletir a diversidade das
populagdes da regido.

Hipertens&o induzida pela gravidez; pré-eclampsia; diabetes gestacional; recém-nascido de baixo peso;
nascimento prematuro; América Latina; Regido do Caribe.
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