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ABSTRACT

Objectives: French Guiana has the highest birth rate in South America. This French territory also
has the highest premature birth rate and perinatal mortality rate of all French territories. The
objective was to determine the premature birth rate and to identify the prevalence of risk factors
of premature birth in French Guiana.

Methods: A retrospective study of all births in French Guiana was conducted between January
2013 and December 2014 using the computerized registry compiling all live births over 22
weeks of gestation on the territory.

Results: During this period 12 983 live births were reported on the territory. 13.5% of newborns
were born before 37 (1755/12 983). The study of the registry revealed that common sociodemo-
graphic risk factors of prematurity were present. In addition, past obstetrical history was also
important: a scarred uterus increased the risk of prematurity adjusted odds ratio =1.4, 95%Cl
(1.2-1.6). Similarly, obstetrical surveillance, the absence of preparation for birth or of prenatal
interview increased the risk of prematurity by 2.4 and 2.3, the excess fraction in the population
was 69% and 72.2%, respectively.

Conclusions: Known classical risk factors are important. In the present study excess fractions
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were calculated in order to prioritize interventions to reduce the prematurity rate.

Introduction

In most industrialized countries prematurity has
increased during the past three decades [1]. In these
countries, 5-11% of children are born before term
(<37 weeks of amenorrhea (WA)) with an increasing
rate since the early 1980s [2].

The frequency of premature labor is estimated
between 12% and 13% in the USA and between 5%
and 7% in Europe [3]. Premature births are important
contributors to neonatal morbidity and mortality and
are the causes of nearly 50% of perinatal handicaps
which in France represents 3500 children each year
[31.

Presently, it is admitted that the causes of prema-
turity are heterogeneous whether it is spontaneous or
induced. Certain studies have listed several risk factors
such as maternal age <18 years, addictions, low edu-
cational level, low socioeconomic level, single parent-
hood, black populations, low body mass index,
parodontal disease, a low intergenesic interval, prior
prematurity, and multiple pregnancies. Certain obstet-
rical complications are strongly associated with

prematurity such as hypertension and preeclampsia,
diabetes, general, or loco-regional infection [1,4-7].

There are marked disparities between mainland
France and French overseas territories French Guiana,
Guadeloupe, and Reunion Island. According to the
national perinatal survey in 2010, these disparities are
particularly marked for prematurity with a twofold
increase in French overseas territories relative to main-
land France: 7.4% in mainland France versus 15.4% in
the overseas territories (out of 514 births in the over-
seas territories for this study) [8].

Situated on the North Eastern part of the South
American continent, 7100km from Paris, French
Guiana has an ethnically and socioeconomically
diverse population of 250000 persons living on an
area of 83 846 km? territory (the size of Portugal) [9].
On average, there are 6500 births per year (26 per
1000 and 88% of births out of wedlock) which makes
it the French territory with the second highest birth
rate after Mayotte and the highest birth rate in South
America. In French Guiana, there is one level Il obstet-
rics ward, and two level Il wards. Given the marked
isolation of certain towns that can only be accessed
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by air or by boat, there are 23 mother and child care
centers and 21 health centers that are administered by
Cayenne Hospital. In these structures, midwives are
not present full time and deliveries cannot guaranty
the safety of the mother and newborn child. Thus,
since 1994 itinerant obstetrical consultations have
been organized and in utero transfers to the nearest
hospital have become policy. Women are transferred
at a term of 37 weeks in order to deliver in a hospital,
and if there is any obstetrical pathology women are
transferred to the sole level Il obstetrical ward of
French Guiana, located in Cayenne [10].

The pregnancy outcome registry was created in
1992 and allowed to quantify premature births on the
territory of French Guiana. Since its creation, the regis-
try has shown a stable proportion of premature births
in French Guiana around 13.5% which is nearly double
the 7% reported in mainland France [11].

Apart from known risk factors, French Guiana also
has specificities that may explain this higher prematur-
ity rate, unemployment (a quarter of the active popu-
lation has no employment), insufficient pregnancy
surveillance, the frequency of teen pregnancies (7% of
all births), the frequency of anemia with 70% of preg-
nant women concerned in Western French Guiana,
and dengue epidemics [12].

The relative impact of the above factors results
from a combination of their frequency and the
strength of their link with prematurity. The relative
ranking of these factors is not known in French
Guiana. Given the numerous particularities of the terri-
tory, and given the absence of reduction of the pre-
maturity rate, the present study aimed to determine
the risk factors of prematurity in French Guiana and to
obtain excess fractions in order to help identify prior-
ities to reduce the high prematurity rate.

Materials and methods
Study site

This retrospective study took place in all health struc-
tures in French Guiana.

Data collection

The exhaustive data from the delivery registry (RIGI
(Registre d'issue de Grossesses Informatisé) managed
by the Reseau Perinat, a network of health professio-
nals in perinatalogy was studied for a period of 2 years
from 1 January 2013 to 31 December 2014. Premature
births occurring after the 22 WA fetal viability thresh-
old were tallied. The data were entered in the delivery

wards by the midwives who deliver the babies. The
data management was performed by the mother and
child care centers and the health regional agencies.

Recommendations for pregnancy follow up in
French Guiana

In France, seven prenatal visits are recommended, one
of which should be in the first trimester, then followed
by one visit every month after the third trimester.
Three obstetrical ultrasonographies are recommended
during the follow up, one at each trimester.

A prenatal interview is systematically proposed
either individually or as a couple during the first tri-
mester of pregnancy. This prenatal interview is recom-
mended by the Health authorities since 2005. This
interview is not a medical obstetrical consultation. The
objective of this interview is to identify vulnerability
situations and to orient women toward specialized
support, to give information on risk factors, risk behav-
iors, and nearby resources [6].

Preparation for birth was historically focused on
relieving pain. However, it is now oriented toward glo-
bal accompaniment of women and couples. In France,
eight prenatal sessions are reimbursed by health insur-
ance. The preparation for birth has the objective of let-
ting women express their needs, to evaluate parental
knowledge, to explain the course of pregnancy, deliv-
ery and postpartum. It contributes to the identification
of early symptoms and warning signs that should
motivate an urgent consultation [13].

Data analysis

A descriptive analysis was first performed looking at
each variable individually (distribution and summary
statistics) then cross tabulating pertinent variables.
Births were classified as premature or not. The distri-
bution of medical or socioeconomic variables was
studied across the groups defined by the main out-
come. Qualitative variables were compared using a chi
square test or Fischer's exact test where appropriate.
Quantitative variables were compared using Student’s
t test or nonparametric tests when variables where
non-Gaussian or if variances were heteroscedastic.
Crude odds ratios and adjusted odds ratios were com-
puted using prematurity as the outcome variable and
different predictors as independent variables. Although
attributable fractions are often used for causal bio-
logical exposures, they may also be computed for
retrospective studies that cannot prove causation [14].
In this context where causation cannot be firmly
established, it has been suggested that excess fraction
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should be used instead of attributable fraction [15].
Thus, excess fractions in the exposed and in the
population were computed in order to determine the
most important variables. Multivariate analysis was
performed to adjust for potential confounding. The
variables selected in the model were those known to
be associated with prematurity in the medical litera-
ture and those significantly linked in the bivariate ana-
lysis. The statistical significance threshold was p <.05.
The data were analyzed with R and Stata.

Regulatory and ethical aspects

The data base has been approved since 1992 by the
Commission Nationale Informatique et Libertés, the
French Structure that overseas medical research data
and projects.

Results
Sociodemographic data

From January 2013 to December 2014, 12 983 births
>22 WA were notified in French Guiana. The mean
age of the study population was 27.5 years (median
27 years, range 12-52 years). Minors (<18 years) repre-
sented 6.2% of the study population (803/12 983) and
women over 40 years. 4.5% (588/12 983).

The natives of French Guiana were the most repre-
sented population, 40.6% (5266/12 983) followed by
Surinamese 22.2% (2888/12 983) and Haitian nationals
12.9% (1679/12 983). Brazilian natives represented 8%
of the study population (1038/12 983). The surface of

Surinamg

Brésil

Figure 1. Intercommunal map of French Guiana.
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French Guiana being covered by 90% of equatorial for-
est, populations living in the interior face are relatively
isolated from health and social structures. Figure 1
shows the map of the administrative origin of women
in the Study:

e Central Coastal in green (six communes) represents
43.6% of the study population (5660 births/12 983),
e Western French Guiana in blue (8 communes),
40.8% of births (5296/12 983)
e Eastern French Guiana in brown (four communes),
3% of births (388/12 983)
e Savannas in red (four communes), 10.5% of births
(1364/12 983)
Others, 2.1% (275/12 983)
Details regarding the residence location of the
study population are necessary, because this criter-
ion could be associated with some risk factors for
prematurity.
Regarding the profession of the study population;
68.5% (8899/12 983) of subjects had no profession.
Over 50% (7421/12 983 (57.2%)) of the population
had general health insurance, but 9.3% (1211/12 983)
had no health coverage at all.

Medical data

During the study period, premature births represented
13.5% (1755/12 983) of all births. Of these, spontan-
eous prematurity represented 51.3% (901/1755) of pre-
mature births versus 48.7% (854/1755) induced
prematurity (labor induction or elective cesarean
section).

Premature births range from:

e Very extreme preterm birth <25 WA representing
0.5% of births (69/12 983)

e Extreme preterm [25 — 27 WA] representing 0.9% of
births (111/12 983)

e Very preterm [28 —32 WA]. 2.3 percent of births
(295/12 983)

e And moderate preterm [33 — 36 WA], 9.9% (1280/12
983)

Table 1 describes the obstetrical profile of patients
and elements relative to pregnancy follow up and
events having occurred during pregnancy. The first
column lists the studied variables.

Risk factors for prematurity

Table 2 shows the prematurity risk factors. Those who
are less than 18 years were associated with preterm
delivery in the bivariate analysis but not in the
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Table 1. Medical obstetrical factors and their association with premature delivery in French Guiana between January 2013 and

December 2014.

Number (%proportion)/

Number (%proportion of

12 983 premature births) Crude OR [95%Cl]  OR [95%Cl] adjusted p value

Gravidity

Primigravidous 2 588 (19.9%) 316/2588 (12.2%) 0.9 [0.8-1]

Multigravidous (Gravidity [3-4]) 3625 (27.9%) 453/3625 (12.5%) 0.9 [0.8-1] 1.4 [1.1-1.8] 01*

Great multigravidous (Gravidity [5-9]) 3577 (27.6%) 541/3577 (15.1%) 1.2 [1.1-1.3] 1.7 [1.2-2.3] 01*

Very great multigravidous (Gravidity >9) 676 (5.2%) 129/676 (19.1%) 1.5 [1.3-2] 2.2 [14-33] .0001*
Parity

Primiparous 3 595 (27.7%) 440/3595 (12.2%) 0.9 [0.8-1]

Multiparous (Parity [3-4]) 3513 (27.1%) 495/3513 (14.1%) 1.1 [1-1.2] 0.6 [0.4-0.8] .0001*

Great multiparous (Parity [5-9]) 2689 (20.7%) 437/2689 (16.3%) 1.3 [1.2-1.5] 0.6 [0.4-0.8] .003*

Very great multiparous (Parity >9) 289 (2.2%) 59/289 (20.4%) 1.7 [1.2-2.2] 0.6 [0.3-1] .07
Scarred uterus

Yes 1661 (12.8%) 292/1661 (17.6%) 1.4 [1.2-1.6] 1.4 [1.2-1.6] .0001*

No 11 322 (87.2%) 1463/11 322 (12.9%) 0.7 [0.6-0.8] 0.7 [0.6-0.9] .0001*
Type of pregnancy

Single (singleton) 12 652 (97.5%) 1557/12 652(12.3%) 0.09 [0.08-0.1]

Twins 311 (2.4%) 178/311 (57.2%) 9.4 [7.5-11.9] 11.9 [9.3-15.3] .0001*

Triple 15 (0.1%) 15/15 (100%) 5x10° 1.3x10° 9

Quintuple 5 (0.04%) 5/5 (100%) 1.8x10° 1.2x10° 9
Preparation for birth

Yes 800 (6.2%) 37/763 (4.7%) 0.3 [0.2-0.4] 0.4 [0.3-0.6] .0001*

No 12 183 (93.8%) 1718/10 465 (14.1%) 3.4 [2.5-4.8] 2.4 [1.5-3.7] .0001*
Prenatal interview

Yes 433 (3.3%) 18/433 (4.2%) 0.3 [0.2-0.4] 0.5 [0.3-0.7] .007*

No 12 550 (96.7%) 1737/12 550 (13.8%) 3.7 [24-6.2] 2 [1.2-3.3] .007*
Trimester at first visit

First trimester 9 865 (76%) 1280/9865 (13%) 0.8 [0.7-0.9]

Second trimester 2 446 (18.9%) 365/2446 (14.9%) 1.2 [1-1.3] 0.8 [0.7-0.9] .0001*

Third trimester 402 (3.1%) 61/402 (15.2%) 1.1 [0.9-1.5] 0.4 [0.3-0.6] .0001*

No information 270 (2.1%) 49/270 (18.1%) 1.4 [1-1.9] 0.9 [0.6-1.3] 7
Number of visits

1-3 859 (6.6%) 224/859 (26.1%) 2.4 [2.1-2.9] 34 [2.7-4.2] .0001*

4-6 5 695 (43.9%) 787/5695 (13.8%) 1[0.9-1.2] 1.5 [1.3-1.7] .0001*

Seven or more 4 825 (37.2%) 475/4825 (9.8%) 0.6 [0.5-0.7]

None 984 (7.6%) 146/984 (14.8%) 1.1 [0.9-1.3] 1.7 [1.3-2.1] .0001*

No information 620 (4.8%) 123/620 (19.8%) 1.6 [1.3-2] 2.4 [1.9-3.1] .0001*
Number of ultrasounds

0 431 (3.3%) 60/431 (13.9%) 1[0.8-1.3] 1.3 [1-1.9] .04%*

1 885 (6.8%) 189/885 (21.4%) 1.8 [1.5-2.2] 2.1 [1.7-2.6] .0001*

2 2 030 (15.6%) 380/2030 (18.7%) 1.6 [1.4-1.8] 2 [1.7-23] .0001*

3 6 403 (49.3%) 630/6403 (9.8%) 0.5 [0.4-0.6]

>3 3103 (23.9%) 474/3103 (15.2%) 1.2 [1.1-1.4] 1.4 [1.3-1.7] .0001*

No information 131 (1%) 22/131 (16.8%) 1.3 [0.8-2] 1.3 [0.8-2.1] 3

*Statistical significance for alpha =5%.

multivariate. However, when looking at younger age
groups (<16 years) a young age was associated with
an increased risk of prematurity =1.5 [95%CI
=1.02-2.12], p=.04.

On the study sample, age was associated with pre-
term birth. Although 16.1% of those <18 years deliv-
ered prematurely, this was not significantly associated
with prematurity in the multivariate model. Having an
age 40 and above was significantly associated with
preterm birth.

The mother’s birth place was significantly associated
with preterm birth in the bivariate analysis, with
women born in Suriname at greater risk of preterm
delivery OR =1.5, 95%Cl=(1.1-2). The place of resi-
dence was also a significant risk factor for preterm
birth (p <.0001), after adjusting for age, birthplace,
family situation, profession, and health insurance situ-
ation. The generation of an interaction term between

Suriname and Saint Laurent du Maroni (where most
Surinamese women are seen) was not significantly
associated with the outcome in the multivariate model
and was thus removed from the final model. Table 1
shows the medical and obstetrical risk factors for pre-
mature delivery.

Grand multigravida and grand multipara were
significantly linked to preterm birth in the bivariate
analysis OR=1.2 [95%Cl=1.1-1.3] and 1.3 [95%Cl=
1.2-1.5].

An early pregnancy follow up with a first prenatal
visit during the first trimester was associated with a
lower risk of preterm delivery in the bivariate analysis.
Similarly, having benefitted from preparation for birth
program, and a prenatal interview were associated
with a lower risk of premature birth.

Table 3 shows the prevalence of various patholo-
gies among the studied women and their associated
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risk factors for premature delivery, with preeclampsia
the pathology with the highest crude and associated
odds ratios.

Table 4 shows the crude excess fractions in the
exposed and in the population. The absence of pre-
natal interview and the absence of preparation for
birth had by far the highest excess fractions among
the explored risk factors.

Table 2. Sociodemographic and medical factors and their link
to premature delivery in French Guiana between January
2013 and December 2014.

OR [95%Cl] adjusted p value

Age (years)
<16 1.5 [1.02-2.12] 04*
<18 1.2 [0.9-1.4] 2
[18-34] 1
>34 1.4 [1.2-1.8] 01*
[34-40] 1.3 [1.1-1.5] .0001*
>40 1.5 [1.2-1.8] 001*
Family situation .0002*

Living as a couple 0.9 [0.7-0.9] 05%*

Single 1.2 [1-1.3] 05*

No information 1.6 [1.2-2] 01*
Health coverage

General health

insurance

Universal coverage (CMU) 0.7 [0.6-0.8] .0001*

State insurance (State medical aid) 0.6 [0.5-0.7] .0001*

No health insurance 1.9 [1.6-2.3] .0001*

No information 1[0.8-1.3] 7
Gestity

Primigestity 1

Multigestity [3-4] 1.4 [1.1-1.8] 01*

Great multigestity [5-9] 1.7 [1.2-23] 01*

Gestity >9 2.2 [1.4-33] .0001*
Parity

Primiparity 1

Multiparity parity [3-4] 0.6 [0.4-0.8] .0001*

Parity [5-9] 0.6 [0.4-0.8] .003*

Parity >9 0.6 [0.3-1] .07
Scarred uterus

Yes 1.4 [1.2-1.6] .0001*

No 0.7 [0.6-0.9] .0001*
Type of pregnancy

Single (singleton) 1

Twins 11.9 [9.3-15.3] .0001*

Triple 1.3x10° 9

Quintuple 1.2x10° 9
Prenatal interview

Yes 0.5 [0.3-0.7] 007*

No 2 [1.2-3.3] .007*

*Statistical significance for alpha =5%.
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Discussion

The present study identified a number of predictors of
premature delivery in French Guiana. Most of these
predictors are known risk factors for premature deliv-
ery. Here, in the special context of French Guiana we
used excess fractions to rank the factors in terms of

Table 4. Crude attributable fractions for various variables
regarding premature delivery in French Guiana 2013-2014.

Attributable  Attributable
fraction fraction
among among
exposed population

Age (years)

>34 20.9% 4.4%

34-40 15.7% 2.4%

>40 27.6% 1.6%
Place of birth

French Guiana 17.9% 8%

Haiti 5.2% 0.7%

Suriname 21.8% 5.7%
Town of residence

Saint-Laurent du Maroni 27.1% 8.8%
Family situation

Single 15.9% 3.9%
Health coverage

No health insurance 21.5% 2.4%
Profession

No profession 24.2% 17.8%
Gravidity

Grand multigravidous (Gravidity [4-9]) 16.8% 5.2%

Very great multigravidous (Gravidity >9) 35.4% 2.6%
Parity

Primiparous 14.3% 4%
Scarred uterus

Yes 30.4% 5.1%
Type of pregnancy

Twins 89.4% 9.1%
Preparation for birth

No 70.5% 69%
Prenatal interview

No 72.9% 72.2%
Number of visits

1-3 59% 7.5%

4-6 4.5% 2%
Number of ultrasounds

0 3.4% 0.1%

1 45.2% 4.9%

2 37.7% 8.2%
Pathologies

Cardiopathy 57.1% 0.2%

Diabetes 35% 0.2%

Sickle-cell disease 26.4% 0.1%

Pre-éclampsia 85.1% 12.3%

Gestational diabetes 18.6% 0.9%

Table 3. Prevalence of various pathologies in the population of women having delivered between 2013 and 2014 in French

Guiana.

Number (% proportion
Pathology Number (% proportion)/12 983 of premature birth) Crude OR [95%Cl] OR [95%Cl] adjusted p value
Cardiopathy 30/12 983 (0.2%) 8/30 (26.7%) 2.3 [0.9-5.4] 2.5 [1.1-5.7] 03*
Hypertension 519/12 983 (4%) 92/519 (17.7%) 13 [1.1-1.7] 1.3 [1-1.6] .05
Diabetes 62/12 983 (0.5%) 12/62 (19.4%) 1.5 [0.7-2.9] 1.3 [0.7-2.5] 8
Sickle-cell disease 40/12 983 (3%) 7/40 (17.5%) 1.4 [0.5-3.1] 1.5 [0.7-3.4] 3
Pre-éclampsia 527/12 983 (4.1%) 253/527 (48%) 6.7 [5.6-8.1] 6.7 [5.6-8.1] 001*
Gestational diabetes 615 (11.4%) 70/615 (11.4%) 0.8 [0.6-1.1] 0.7 [0.5-1] .05
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their potential impact, and their changeability. Thus,
the main message from this analysis would be that
most of the progress against premature delivery could
be achieved by proper follow up of pregnancy, a mes-
sage that is both encouraging and challenging given
the social and geographical complexity of French
Guiana.

Sociodemographic factors

French Guiana has a cosmopolitan population. Apart
from common risk factors for prematurity, there have
been reports of a higher risk of prematurity among
the population of African ancestry [6,7]. A study in the
United States showed that the risk of premature deliv-
ery was three times higher in the African-American
population than in the Caucasian population. The
study showed that socioeconomic factors were import-
ant but could not completely explain the excess pre-
maturity in the Black population [6]. Here mothers
born in French Guiana (mostly creole) had a higher
risk of premature delivery than mothers born in main-
land France (mostly Caucasian). This may have
reflected more frequent preterm deliveries linked to
African ancestry, however, despite the plausibility of
this explanation, ancestry was not available. Moreover,
despite adjustments for potential confounders, there
may have been residual confounding explaining these
differences.

In addition, the overseas French territories are the
areas were teen pregnancies are most frequent in
France. In the Réunion Island, teen pregnancies repre-
sent 3.8% of births, in the French Antilles it represents
2.8% versus 6.2% in French Guiana [16,17].

In Mainland France, this rate has been <1% for
over 10 years, fluctuating around 0.8% [18].

Overall 6.2% of the population was minor. Women
<18 years had increased premature delivery 1.2-fold
but after adjustments this was no longer significant.
However, after adjustment for potential confounders,
there was a significant link between preterm birth and
age <16 years AOR=1.5 (95%Cl (1.02-2.12), p=.04).
Another study conducted in western French Guiana
has however shown a significant association between
pregnancies <15 years of age and preterm delivery
after adjustment for potential confounders [19].

Social and behavioral elements such as pregnancy
denial or concealment from one’s family and late con-
sultation may have confounded the link with being
under 18 years of age [16].

Other studies in Sudan, Saudi Arabia, and Nigeria
have also found conflicting results regarding the influ-
ence of teen pregnancies on premature delivery [20].

In addition to teen pregnancy, social determinants of
health are particularly important in French Guiana. In
2014, the unemployment rate was 22.3% in French
Guiana versus 9.9% in mainland France. (Ref Insee
Institut National de la Statistique et des études
économiques.)

Here 68.5% of the population was without profes-
sion (88 99/12 983). The employment rate in French
Guiana for 2014 was 46.2% which was much lower
than the 64.3% in mainland France (ref Insee).

In addition to unemployment, precariousness is
linked to income, family ties, housing, and so on. In
2011, poverty affected an estimated 87 000 persons in
French Guiana, which represents a poverty rate of
44.3%. This rate is much higher than in other French
territories, such as Guadeloupe (19.4%), Martinique
(21.1%), or mainland France (14.3%) [18].

The proportion of households living on welfare
reaches 23.4 versus 5.1% in Mainland France. These
social conditions are known risk factors for poor preg-
nancy follow up and increased obstetrical complica-
tions, notably preterm births [21-23].

In 2008, a study on 1444 women revealed that for
1057 women for whom the number of consultations
was available, 24.6% had a late first consultation
(second or third trimester) and 43.9% had less than
seven prenatal consultations versus 8.5% in mainland
France. A study of 1057 women conducted in French
Guiana showed that 46.5% of pregnant women had a
late first obstetrical consultation (between the second
and the third trimester of pregnancy) and that 32.4%
of them had less than 7 recommended prenatal con-
sultations versus 8.5% in mainland France [24].

In the present study, after adjusting for health
insurance, family situation, age, and pregnancy follow
up patients without a job were significantly more likely
to have preterm delivery. When looking at excess frac-
tions, 24.2% of premature delivery in unemployed
women could be linked to unemployment. Among
these women prenatal follow up was generally insuffi-
cient. In the general population of pregnant women,
17.8% of preterm deliveries were attributable to the
absence of professional activity.

Access to rights thus seems to be a crucial element
to reduce the preterm deliveries [25]. Health insurance
for those in a precarious situation (Universal coverage,
state medical aid) was associated with a reduction in
the risk of preterm birth and conversely the absence
of health insurance was independently associated with
preterm birth [6].

Apart from these common sociodemographic crite-
ria, the place of residence was associated with preterm
delivery. Women living in western French Guiana had
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significantly increased odds of preterm birth. An
ongoing study in Western French Guiana showed that
24.1% of 529 pregnant women had increased lead
concentration (>50ny/dl). Although professional and
environmental exposures have been considerably
reduced, adverse obstetrical consequences have also
been observed for lead blood concentrations deemed
“acceptable” (<10 my/dl) [26,27].

In addition, in Western French Guiana, apart from
women with sickle-cell anemia, the prevalence of
anemia in pregnant women is 70% [28], which can
also contribute to the increase of preterm delivery
[29,30].

The Maroon population, living mostly in French
Guiana, may also have an increased risk of preterm
delivery for ethnic or geographical reasons. Further
investigations measuring the concentration of lead,
mercury (linked to gold mining in the region), and
other environmental toxics may be useful to better
disentangle the determinants of this increase of pre-
term births in Western French Guiana [27].

Medical obstetrical factors

As described by others [31], primiparous women had a
higher risk of preterm delivery after adjustment for
potential confounders [4]. After adjustment for poten-
tial confounders, multiparity was not associated with
preterm delivery. Thus, more than the actual number
of pregnancies, it was the specific obstetrical events,
which are more frequent in those with multiple preg-
nancies that were associated with preterm delivery. A
scarred uterus, notably cesarean section during the
second phase of labor subsequently increased the risk
of preterm delivery [32].

Finally, as emphasized by the excess fractions, preg-
nancy follow up has a major importance to prevent
preterm delivery with among women giving prema-
ture births would explain 59% of prematurity and
7.5% in the total population of pregnant women.
Excess fractions should not be viewed here as bio-
logical constants but as reflecting the studied popula-
tion and the specific distribution of other covariables
influencing the outcome in French Guiana [15]. In the
context of French Guiana, the absence of preparation
for birth and prenatal interview were thus identified as
major risk factors with excess fractions in the popula-
tion of 69 and 72.2%, respectively, which is far greater
than any other risk factor. Thus, if the health system
aims to reduce preterm birth, the study of excess frac-
tions points toward a very pragmatic intervention:
improving the follow up of pregnant women, notably
those who are most socially vulnerable [33].
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More generally, beyond the context of French
Guiana, studies on predictors of preterm delivery could
also use excess fractions to better rank risk factors
within each population in order to identify interven-
tion priorities. As emphasized by the World Health
Organization in 2012, midwives have a major role in
prevention, screening for complications and follow up
of pregnant women, in developed and in developing
countries. Their role spans the course of pregnancy
but also may concern minors before pregnancy or
women well after 28 days postpartum. A 2014 review
compiled over 50 outcomes that could be improved
by midwives among which preterm birth, with a more
efficient use of resources when provided by properly
trained midwives, thus supporting a system-level shift
from care focused on identification and treatment of
pathology for a minority of women to skilled care for
all women. In the context of the low medical density,
the high frequency of obstetrical complications and
perinatal deaths in French Guiana there is definitely an
important place for more midwives, notably for pre-
vention in the remote areas with the aim of reducing
preterm birth among the most vulnerable women [34].

Conclusions

Given the slow reduction of perinatal mortality and
French Guiana [11] and the high burden of prematur-
ity (comparable to some African countries [33]) and its
relative stagnation, it is crucial to devise targeted
interventions with maximum impact. The present
study has shown the predictive factors of prematurity
in French Guiana and has allowed to rank them in
terms of expected impact. Although there is no magic
bullet, the present results point for a very obvious
intervention: improving the follow up of the poorest
pregnant women.

Given the saturation of the obstetrical professionals,
this may require further outreach mechanisms and
specific funding to change health-seeking behavior,
improve access to care to reduce social inequalities of
health.
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ABSTRACT

Objectives: French Guiana has the highest birth rate in South America. This French territory also
has the highest premature birth rate and perinatal mortality rate of all French territories. The
objective was to determine the premature birth rate and to identify the prevalence of risk factors
of premature birth in French Guiana.

Methods: A retrospective study of all births in French Guiana was conducted between January
2013 and December 2014 using the computerized registry compiling all live births over 22
weeks of gestation on the territory.

Results: During this period 12 983 live births were reported on the territory. 13.5% of newborns
were born before 37 (1755/12 983). The study of the registry revealed that common sociodemo-
graphic risk factors of prematurity were present. In addition, past obstetrical history was also
important: a scarred uterus increased the risk of prematurity adjusted odds ratio =1.4, 95%Cl
(1.2-1.6). Similarly, obstetrical surveillance, the absence of preparation for birth or of prenatal
interview increased the risk of prematurity by 2.4 and 2.3, the excess fraction in the population
was 69% and 72.2%, respectively.

Conclusions: Known classical risk factors are important. In the present study excess fractions
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were calculated in order to prioritize interventions to reduce the prematurity rate.

Introduction

In most industrialized countries prematurity has
increased during the past three decades [1]. In these
countries, 5-11% of children are born before term
(<37 weeks of amenorrhea (WA)) with an increasing
rate since the early 1980s [2].

The frequency of premature labor is estimated
between 12% and 13% in the USA and between 5%
and 7% in Europe [3]. Premature births are important
contributors to neonatal morbidity and mortality and
are the causes of nearly 50% of perinatal handicaps
which in France represents 3500 children each year
[31.

Presently, it is admitted that the causes of prema-
turity are heterogeneous whether it is spontaneous or
induced. Certain studies have listed several risk factors
such as maternal age <18 years, addictions, low edu-
cational level, low socioeconomic level, single parent-
hood, black populations, low body mass index,
parodontal disease, a low intergenesic interval, prior
prematurity, and multiple pregnancies. Certain obstet-
rical complications are strongly associated with

prematurity such as hypertension and preeclampsia,
diabetes, general, or loco-regional infection [1,4-7].

There are marked disparities between mainland
France and French overseas territories French Guiana,
Guadeloupe, and Reunion Island. According to the
national perinatal survey in 2010, these disparities are
particularly marked for prematurity with a twofold
increase in French overseas territories relative to main-
land France: 7.4% in mainland France versus 15.4% in
the overseas territories (out of 514 births in the over-
seas territories for this study) [8].

Situated on the North Eastern part of the South
American continent, 7100km from Paris, French
Guiana has an ethnically and socioeconomically
diverse population of 250000 persons living on an
area of 83 846 km? territory (the size of Portugal) [9].
On average, there are 6500 births per year (26 per
1000 and 88% of births out of wedlock) which makes
it the French territory with the second highest birth
rate after Mayotte and the highest birth rate in South
America. In French Guiana, there is one level Il obstet-
rics ward, and two level Il wards. Given the marked
isolation of certain towns that can only be accessed
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by air or by boat, there are 23 mother and child care
centers and 21 health centers that are administered by
Cayenne Hospital. In these structures, midwives are
not present full time and deliveries cannot guaranty
the safety of the mother and newborn child. Thus,
since 1994 itinerant obstetrical consultations have
been organized and in utero transfers to the nearest
hospital have become policy. Women are transferred
at a term of 37 weeks in order to deliver in a hospital,
and if there is any obstetrical pathology women are
transferred to the sole level Il obstetrical ward of
French Guiana, located in Cayenne [10].

The pregnancy outcome registry was created in
1992 and allowed to quantify premature births on the
territory of French Guiana. Since its creation, the regis-
try has shown a stable proportion of premature births
in French Guiana around 13.5% which is nearly double
the 7% reported in mainland France [11].

Apart from known risk factors, French Guiana also
has specificities that may explain this higher prematur-
ity rate, unemployment (a quarter of the active popu-
lation has no employment), insufficient pregnancy
surveillance, the frequency of teen pregnancies (7% of
all births), the frequency of anemia with 70% of preg-
nant women concerned in Western French Guiana,
and dengue epidemics [12].

The relative impact of the above factors results
from a combination of their frequency and the
strength of their link with prematurity. The relative
ranking of these factors is not known in French
Guiana. Given the numerous particularities of the terri-
tory, and given the absence of reduction of the pre-
maturity rate, the present study aimed to determine
the risk factors of prematurity in French Guiana and to
obtain excess fractions in order to help identify prior-
ities to reduce the high prematurity rate.

Materials and methods
Study site

This retrospective study took place in all health struc-
tures in French Guiana.

Data collection

The exhaustive data from the delivery registry (RIGI
(Registre d'issue de Grossesses Informatisé) managed
by the Reseau Perinat, a network of health professio-
nals in perinatalogy was studied for a period of 2 years
from 1 January 2013 to 31 December 2014. Premature
births occurring after the 22 WA fetal viability thresh-
old were tallied. The data were entered in the delivery

wards by the midwives who deliver the babies. The
data management was performed by the mother and
child care centers and the health regional agencies.

Recommendations for pregnancy follow up in
French Guiana

In France, seven prenatal visits are recommended, one
of which should be in the first trimester, then followed
by one visit every month after the third trimester.
Three obstetrical ultrasonographies are recommended
during the follow up, one at each trimester.

A prenatal interview is systematically proposed
either individually or as a couple during the first tri-
mester of pregnancy. This prenatal interview is recom-
mended by the Health authorities since 2005. This
interview is not a medical obstetrical consultation. The
objective of this interview is to identify vulnerability
situations and to orient women toward specialized
support, to give information on risk factors, risk behav-
iors, and nearby resources [6].

Preparation for birth was historically focused on
relieving pain. However, it is now oriented toward glo-
bal accompaniment of women and couples. In France,
eight prenatal sessions are reimbursed by health insur-
ance. The preparation for birth has the objective of let-
ting women express their needs, to evaluate parental
knowledge, to explain the course of pregnancy, deliv-
ery and postpartum. It contributes to the identification
of early symptoms and warning signs that should
motivate an urgent consultation [13].

Data analysis

A descriptive analysis was first performed looking at
each variable individually (distribution and summary
statistics) then cross tabulating pertinent variables.
Births were classified as premature or not. The distri-
bution of medical or socioeconomic variables was
studied across the groups defined by the main out-
come. Qualitative variables were compared using a chi
square test or Fischer's exact test where appropriate.
Quantitative variables were compared using Student’s
t test or nonparametric tests when variables where
non-Gaussian or if variances were heteroscedastic.
Crude odds ratios and adjusted odds ratios were com-
puted using prematurity as the outcome variable and
different predictors as independent variables. Although
attributable fractions are often used for causal bio-
logical exposures, they may also be computed for
retrospective studies that cannot prove causation [14].
In this context where causation cannot be firmly
established, it has been suggested that excess fraction
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should be used instead of attributable fraction [15].
Thus, excess fractions in the exposed and in the
population were computed in order to determine the
most important variables. Multivariate analysis was
performed to adjust for potential confounding. The
variables selected in the model were those known to
be associated with prematurity in the medical litera-
ture and those significantly linked in the bivariate ana-
lysis. The statistical significance threshold was p <.05.
The data were analyzed with R and Stata.

Regulatory and ethical aspects

The data base has been approved since 1992 by the
Commission Nationale Informatique et Libertés, the
French Structure that overseas medical research data
and projects.

Results
Sociodemographic data

From January 2013 to December 2014, 12 983 births
>22 WA were notified in French Guiana. The mean
age of the study population was 27.5 years (median
27 years, range 12-52 years). Minors (<18 years) repre-
sented 6.2% of the study population (803/12 983) and
women over 40 years. 4.5% (588/12 983).

The natives of French Guiana were the most repre-
sented population, 40.6% (5266/12 983) followed by
Surinamese 22.2% (2888/12 983) and Haitian nationals
12.9% (1679/12 983). Brazilian natives represented 8%
of the study population (1038/12 983). The surface of

Surinamg

Brésil

Figure 1. Intercommunal map of French Guiana.
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French Guiana being covered by 90% of equatorial for-
est, populations living in the interior face are relatively
isolated from health and social structures. Figure 1
shows the map of the administrative origin of women
in the Study:

e Central Coastal in green (six communes) represents
43.6% of the study population (5660 births/12 983),
e Western French Guiana in blue (8 communes),
40.8% of births (5296/12 983)
e Eastern French Guiana in brown (four communes),
3% of births (388/12 983)
e Savannas in red (four communes), 10.5% of births
(1364/12 983)
Others, 2.1% (275/12 983)
Details regarding the residence location of the
study population are necessary, because this criter-
ion could be associated with some risk factors for
prematurity.
Regarding the profession of the study population;
68.5% (8899/12 983) of subjects had no profession.
Over 50% (7421/12 983 (57.2%)) of the population
had general health insurance, but 9.3% (1211/12 983)
had no health coverage at all.

Medical data

During the study period, premature births represented
13.5% (1755/12 983) of all births. Of these, spontan-
eous prematurity represented 51.3% (901/1755) of pre-
mature births versus 48.7% (854/1755) induced
prematurity (labor induction or elective cesarean
section).

Premature births range from:

e Very extreme preterm birth <25 WA representing
0.5% of births (69/12 983)

e Extreme preterm [25 — 27 WA] representing 0.9% of
births (111/12 983)

e Very preterm [28 —32 WA]. 2.3 percent of births
(295/12 983)

e And moderate preterm [33 — 36 WA], 9.9% (1280/12
983)

Table 1 describes the obstetrical profile of patients
and elements relative to pregnancy follow up and
events having occurred during pregnancy. The first
column lists the studied variables.

Risk factors for prematurity

Table 2 shows the prematurity risk factors. Those who
are less than 18 years were associated with preterm
delivery in the bivariate analysis but not in the
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Table 1. Medical obstetrical factors and their association with premature delivery in French Guiana between January 2013 and

December 2014.

Number (%proportion)/

Number (%proportion of

12 983 premature births) Crude OR [95%Cl]  OR [95%Cl] adjusted p value

Gravidity

Primigravidous 2 588 (19.9%) 316/2588 (12.2%) 0.9 [0.8-1]

Multigravidous (Gravidity [3-4]) 3625 (27.9%) 453/3625 (12.5%) 0.9 [0.8-1] 1.4 [1.1-1.8] 01*

Great multigravidous (Gravidity [5-9]) 3577 (27.6%) 541/3577 (15.1%) 1.2 [1.1-1.3] 1.7 [1.2-2.3] 01*

Very great multigravidous (Gravidity >9) 676 (5.2%) 129/676 (19.1%) 1.5 [1.3-2] 2.2 [14-33] .0001*
Parity

Primiparous 3 595 (27.7%) 440/3595 (12.2%) 0.9 [0.8-1]

Multiparous (Parity [3-4]) 3513 (27.1%) 495/3513 (14.1%) 1.1 [1-1.2] 0.6 [0.4-0.8] .0001*

Great multiparous (Parity [5-9]) 2689 (20.7%) 437/2689 (16.3%) 1.3 [1.2-1.5] 0.6 [0.4-0.8] .003*

Very great multiparous (Parity >9) 289 (2.2%) 59/289 (20.4%) 1.7 [1.2-2.2] 0.6 [0.3-1] .07
Scarred uterus

Yes 1661 (12.8%) 292/1661 (17.6%) 1.4 [1.2-1.6] 1.4 [1.2-1.6] .0001*

No 11 322 (87.2%) 1463/11 322 (12.9%) 0.7 [0.6-0.8] 0.7 [0.6-0.9] .0001*
Type of pregnancy

Single (singleton) 12 652 (97.5%) 1557/12 652(12.3%) 0.09 [0.08-0.1]

Twins 311 (2.4%) 178/311 (57.2%) 9.4 [7.5-11.9] 11.9 [9.3-15.3] .0001*

Triple 15 (0.1%) 15/15 (100%) 5x10° 1.3x10° 9

Quintuple 5 (0.04%) 5/5 (100%) 1.8x10° 1.2x10° 9
Preparation for birth

Yes 800 (6.2%) 37/763 (4.7%) 0.3 [0.2-0.4] 0.4 [0.3-0.6] .0001*

No 12 183 (93.8%) 1718/10 465 (14.1%) 3.4 [2.5-4.8] 2.4 [1.5-3.7] .0001*
Prenatal interview

Yes 433 (3.3%) 18/433 (4.2%) 0.3 [0.2-0.4] 0.5 [0.3-0.7] .007*

No 12 550 (96.7%) 1737/12 550 (13.8%) 3.7 [24-6.2] 2 [1.2-3.3] .007*
Trimester at first visit

First trimester 9 865 (76%) 1280/9865 (13%) 0.8 [0.7-0.9]

Second trimester 2 446 (18.9%) 365/2446 (14.9%) 1.2 [1-1.3] 0.8 [0.7-0.9] .0001*

Third trimester 402 (3.1%) 61/402 (15.2%) 1.1 [0.9-1.5] 0.4 [0.3-0.6] .0001*

No information 270 (2.1%) 49/270 (18.1%) 1.4 [1-1.9] 0.9 [0.6-1.3] 7
Number of visits

1-3 859 (6.6%) 224/859 (26.1%) 2.4 [2.1-2.9] 34 [2.7-4.2] .0001*

4-6 5 695 (43.9%) 787/5695 (13.8%) 1[0.9-1.2] 1.5 [1.3-1.7] .0001*

Seven or more 4 825 (37.2%) 475/4825 (9.8%) 0.6 [0.5-0.7]

None 984 (7.6%) 146/984 (14.8%) 1.1 [0.9-1.3] 1.7 [1.3-2.1] .0001*

No information 620 (4.8%) 123/620 (19.8%) 1.6 [1.3-2] 2.4 [1.9-3.1] .0001*
Number of ultrasounds

0 431 (3.3%) 60/431 (13.9%) 1[0.8-1.3] 1.3 [1-1.9] .04%*

1 885 (6.8%) 189/885 (21.4%) 1.8 [1.5-2.2] 2.1 [1.7-2.6] .0001*

2 2 030 (15.6%) 380/2030 (18.7%) 1.6 [1.4-1.8] 2 [1.7-23] .0001*

3 6 403 (49.3%) 630/6403 (9.8%) 0.5 [0.4-0.6]

>3 3103 (23.9%) 474/3103 (15.2%) 1.2 [1.1-1.4] 1.4 [1.3-1.7] .0001*

No information 131 (1%) 22/131 (16.8%) 1.3 [0.8-2] 1.3 [0.8-2.1] 3

*Statistical significance for alpha =5%.

multivariate. However, when looking at younger age
groups (<16 years) a young age was associated with
an increased risk of prematurity =1.5 [95%CI
=1.02-2.12], p=.04.

On the study sample, age was associated with pre-
term birth. Although 16.1% of those <18 years deliv-
ered prematurely, this was not significantly associated
with prematurity in the multivariate model. Having an
age 40 and above was significantly associated with
preterm birth.

The mother’s birth place was significantly associated
with preterm birth in the bivariate analysis, with
women born in Suriname at greater risk of preterm
delivery OR =1.5, 95%Cl=(1.1-2). The place of resi-
dence was also a significant risk factor for preterm
birth (p <.0001), after adjusting for age, birthplace,
family situation, profession, and health insurance situ-
ation. The generation of an interaction term between

Suriname and Saint Laurent du Maroni (where most
Surinamese women are seen) was not significantly
associated with the outcome in the multivariate model
and was thus removed from the final model. Table 1
shows the medical and obstetrical risk factors for pre-
mature delivery.

Grand multigravida and grand multipara were
significantly linked to preterm birth in the bivariate
analysis OR=1.2 [95%Cl=1.1-1.3] and 1.3 [95%Cl=
1.2-1.5].

An early pregnancy follow up with a first prenatal
visit during the first trimester was associated with a
lower risk of preterm delivery in the bivariate analysis.
Similarly, having benefitted from preparation for birth
program, and a prenatal interview were associated
with a lower risk of premature birth.

Table 3 shows the prevalence of various patholo-
gies among the studied women and their associated
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risk factors for premature delivery, with preeclampsia
the pathology with the highest crude and associated
odds ratios.

Table 4 shows the crude excess fractions in the
exposed and in the population. The absence of pre-
natal interview and the absence of preparation for
birth had by far the highest excess fractions among
the explored risk factors.

Table 2. Sociodemographic and medical factors and their link
to premature delivery in French Guiana between January
2013 and December 2014.

OR [95%Cl] adjusted p value

Age (years)
<16 1.5 [1.02-2.12] 04*
<18 1.2 [0.9-1.4] 2
[18-34] 1
>34 1.4 [1.2-1.8] 01*
[34-40] 1.3 [1.1-1.5] .0001*
>40 1.5 [1.2-1.8] 001*
Family situation .0002*

Living as a couple 0.9 [0.7-0.9] 05%*

Single 1.2 [1-1.3] 05*

No information 1.6 [1.2-2] 01*
Health coverage

General health

insurance

Universal coverage (CMU) 0.7 [0.6-0.8] .0001*

State insurance (State medical aid) 0.6 [0.5-0.7] .0001*

No health insurance 1.9 [1.6-2.3] .0001*

No information 1[0.8-1.3] 7
Gestity

Primigestity 1

Multigestity [3-4] 1.4 [1.1-1.8] 01*

Great multigestity [5-9] 1.7 [1.2-23] 01*

Gestity >9 2.2 [1.4-33] .0001*
Parity

Primiparity 1

Multiparity parity [3-4] 0.6 [0.4-0.8] .0001*

Parity [5-9] 0.6 [0.4-0.8] .003*

Parity >9 0.6 [0.3-1] .07
Scarred uterus

Yes 1.4 [1.2-1.6] .0001*

No 0.7 [0.6-0.9] .0001*
Type of pregnancy

Single (singleton) 1

Twins 11.9 [9.3-15.3] .0001*

Triple 1.3x10° 9

Quintuple 1.2x10° 9
Prenatal interview

Yes 0.5 [0.3-0.7] 007*

No 2 [1.2-3.3] .007*

*Statistical significance for alpha =5%.
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Discussion

The present study identified a number of predictors of
premature delivery in French Guiana. Most of these
predictors are known risk factors for premature deliv-
ery. Here, in the special context of French Guiana we
used excess fractions to rank the factors in terms of

Table 4. Crude attributable fractions for various variables
regarding premature delivery in French Guiana 2013-2014.

Attributable  Attributable
fraction fraction
among among
exposed population

Age (years)

>34 20.9% 4.4%

34-40 15.7% 2.4%

>40 27.6% 1.6%
Place of birth

French Guiana 17.9% 8%

Haiti 5.2% 0.7%

Suriname 21.8% 5.7%
Town of residence

Saint-Laurent du Maroni 27.1% 8.8%
Family situation

Single 15.9% 3.9%
Health coverage

No health insurance 21.5% 2.4%
Profession

No profession 24.2% 17.8%
Gravidity

Grand multigravidous (Gravidity [4-9]) 16.8% 5.2%

Very great multigravidous (Gravidity >9) 35.4% 2.6%
Parity

Primiparous 14.3% 4%
Scarred uterus

Yes 30.4% 5.1%
Type of pregnancy

Twins 89.4% 9.1%
Preparation for birth

No 70.5% 69%
Prenatal interview

No 72.9% 72.2%
Number of visits

1-3 59% 7.5%

4-6 4.5% 2%
Number of ultrasounds

0 3.4% 0.1%

1 45.2% 4.9%

2 37.7% 8.2%
Pathologies

Cardiopathy 57.1% 0.2%

Diabetes 35% 0.2%

Sickle-cell disease 26.4% 0.1%

Pre-éclampsia 85.1% 12.3%

Gestational diabetes 18.6% 0.9%

Table 3. Prevalence of various pathologies in the population of women having delivered between 2013 and 2014 in French

Guiana.

Number (% proportion
Pathology Number (% proportion)/12 983 of premature birth) Crude OR [95%Cl] OR [95%Cl] adjusted p value
Cardiopathy 30/12 983 (0.2%) 8/30 (26.7%) 2.3 [0.9-5.4] 2.5 [1.1-5.7] 03*
Hypertension 519/12 983 (4%) 92/519 (17.7%) 13 [1.1-1.7] 1.3 [1-1.6] .05
Diabetes 62/12 983 (0.5%) 12/62 (19.4%) 1.5 [0.7-2.9] 1.3 [0.7-2.5] 8
Sickle-cell disease 40/12 983 (3%) 7/40 (17.5%) 1.4 [0.5-3.1] 1.5 [0.7-3.4] 3
Pre-éclampsia 527/12 983 (4.1%) 253/527 (48%) 6.7 [5.6-8.1] 6.7 [5.6-8.1] 001*
Gestational diabetes 615 (11.4%) 70/615 (11.4%) 0.8 [0.6-1.1] 0.7 [0.5-1] .05
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their potential impact, and their changeability. Thus,
the main message from this analysis would be that
most of the progress against premature delivery could
be achieved by proper follow up of pregnancy, a mes-
sage that is both encouraging and challenging given
the social and geographical complexity of French
Guiana.

Sociodemographic factors

French Guiana has a cosmopolitan population. Apart
from common risk factors for prematurity, there have
been reports of a higher risk of prematurity among
the population of African ancestry [6,7]. A study in the
United States showed that the risk of premature deliv-
ery was three times higher in the African-American
population than in the Caucasian population. The
study showed that socioeconomic factors were import-
ant but could not completely explain the excess pre-
maturity in the Black population [6]. Here mothers
born in French Guiana (mostly creole) had a higher
risk of premature delivery than mothers born in main-
land France (mostly Caucasian). This may have
reflected more frequent preterm deliveries linked to
African ancestry, however, despite the plausibility of
this explanation, ancestry was not available. Moreover,
despite adjustments for potential confounders, there
may have been residual confounding explaining these
differences.

In addition, the overseas French territories are the
areas were teen pregnancies are most frequent in
France. In the Réunion Island, teen pregnancies repre-
sent 3.8% of births, in the French Antilles it represents
2.8% versus 6.2% in French Guiana [16,17].

In Mainland France, this rate has been <1% for
over 10 years, fluctuating around 0.8% [18].

Overall 6.2% of the population was minor. Women
<18 years had increased premature delivery 1.2-fold
but after adjustments this was no longer significant.
However, after adjustment for potential confounders,
there was a significant link between preterm birth and
age <16 years AOR=1.5 (95%Cl (1.02-2.12), p=.04).
Another study conducted in western French Guiana
has however shown a significant association between
pregnancies <15 years of age and preterm delivery
after adjustment for potential confounders [19].

Social and behavioral elements such as pregnancy
denial or concealment from one’s family and late con-
sultation may have confounded the link with being
under 18 years of age [16].

Other studies in Sudan, Saudi Arabia, and Nigeria
have also found conflicting results regarding the influ-
ence of teen pregnancies on premature delivery [20].

In addition to teen pregnancy, social determinants of
health are particularly important in French Guiana. In
2014, the unemployment rate was 22.3% in French
Guiana versus 9.9% in mainland France. (Ref Insee
Institut National de la Statistique et des études
économiques.)

Here 68.5% of the population was without profes-
sion (88 99/12 983). The employment rate in French
Guiana for 2014 was 46.2% which was much lower
than the 64.3% in mainland France (ref Insee).

In addition to unemployment, precariousness is
linked to income, family ties, housing, and so on. In
2011, poverty affected an estimated 87 000 persons in
French Guiana, which represents a poverty rate of
44.3%. This rate is much higher than in other French
territories, such as Guadeloupe (19.4%), Martinique
(21.1%), or mainland France (14.3%) [18].

The proportion of households living on welfare
reaches 23.4 versus 5.1% in Mainland France. These
social conditions are known risk factors for poor preg-
nancy follow up and increased obstetrical complica-
tions, notably preterm births [21-23].

In 2008, a study on 1444 women revealed that for
1057 women for whom the number of consultations
was available, 24.6% had a late first consultation
(second or third trimester) and 43.9% had less than
seven prenatal consultations versus 8.5% in mainland
France. A study of 1057 women conducted in French
Guiana showed that 46.5% of pregnant women had a
late first obstetrical consultation (between the second
and the third trimester of pregnancy) and that 32.4%
of them had less than 7 recommended prenatal con-
sultations versus 8.5% in mainland France [24].

In the present study, after adjusting for health
insurance, family situation, age, and pregnancy follow
up patients without a job were significantly more likely
to have preterm delivery. When looking at excess frac-
tions, 24.2% of premature delivery in unemployed
women could be linked to unemployment. Among
these women prenatal follow up was generally insuffi-
cient. In the general population of pregnant women,
17.8% of preterm deliveries were attributable to the
absence of professional activity.

Access to rights thus seems to be a crucial element
to reduce the preterm deliveries [25]. Health insurance
for those in a precarious situation (Universal coverage,
state medical aid) was associated with a reduction in
the risk of preterm birth and conversely the absence
of health insurance was independently associated with
preterm birth [6].

Apart from these common sociodemographic crite-
ria, the place of residence was associated with preterm
delivery. Women living in western French Guiana had
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significantly increased odds of preterm birth. An
ongoing study in Western French Guiana showed that
24.1% of 529 pregnant women had increased lead
concentration (>50ny/dl). Although professional and
environmental exposures have been considerably
reduced, adverse obstetrical consequences have also
been observed for lead blood concentrations deemed
“acceptable” (<10 my/dl) [26,27].

In addition, in Western French Guiana, apart from
women with sickle-cell anemia, the prevalence of
anemia in pregnant women is 70% [28], which can
also contribute to the increase of preterm delivery
[29,30].

The Maroon population, living mostly in French
Guiana, may also have an increased risk of preterm
delivery for ethnic or geographical reasons. Further
investigations measuring the concentration of lead,
mercury (linked to gold mining in the region), and
other environmental toxics may be useful to better
disentangle the determinants of this increase of pre-
term births in Western French Guiana [27].

Medical obstetrical factors

As described by others [31], primiparous women had a
higher risk of preterm delivery after adjustment for
potential confounders [4]. After adjustment for poten-
tial confounders, multiparity was not associated with
preterm delivery. Thus, more than the actual number
of pregnancies, it was the specific obstetrical events,
which are more frequent in those with multiple preg-
nancies that were associated with preterm delivery. A
scarred uterus, notably cesarean section during the
second phase of labor subsequently increased the risk
of preterm delivery [32].

Finally, as emphasized by the excess fractions, preg-
nancy follow up has a major importance to prevent
preterm delivery with among women giving prema-
ture births would explain 59% of prematurity and
7.5% in the total population of pregnant women.
Excess fractions should not be viewed here as bio-
logical constants but as reflecting the studied popula-
tion and the specific distribution of other covariables
influencing the outcome in French Guiana [15]. In the
context of French Guiana, the absence of preparation
for birth and prenatal interview were thus identified as
major risk factors with excess fractions in the popula-
tion of 69 and 72.2%, respectively, which is far greater
than any other risk factor. Thus, if the health system
aims to reduce preterm birth, the study of excess frac-
tions points toward a very pragmatic intervention:
improving the follow up of pregnant women, notably
those who are most socially vulnerable [33].
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More generally, beyond the context of French
Guiana, studies on predictors of preterm delivery could
also use excess fractions to better rank risk factors
within each population in order to identify interven-
tion priorities. As emphasized by the World Health
Organization in 2012, midwives have a major role in
prevention, screening for complications and follow up
of pregnant women, in developed and in developing
countries. Their role spans the course of pregnancy
but also may concern minors before pregnancy or
women well after 28 days postpartum. A 2014 review
compiled over 50 outcomes that could be improved
by midwives among which preterm birth, with a more
efficient use of resources when provided by properly
trained midwives, thus supporting a system-level shift
from care focused on identification and treatment of
pathology for a minority of women to skilled care for
all women. In the context of the low medical density,
the high frequency of obstetrical complications and
perinatal deaths in French Guiana there is definitely an
important place for more midwives, notably for pre-
vention in the remote areas with the aim of reducing
preterm birth among the most vulnerable women [34].

Conclusions

Given the slow reduction of perinatal mortality and
French Guiana [11] and the high burden of prematur-
ity (comparable to some African countries [33]) and its
relative stagnation, it is crucial to devise targeted
interventions with maximum impact. The present
study has shown the predictive factors of prematurity
in French Guiana and has allowed to rank them in
terms of expected impact. Although there is no magic
bullet, the present results point for a very obvious
intervention: improving the follow up of the poorest
pregnant women.

Given the saturation of the obstetrical professionals,
this may require further outreach mechanisms and
specific funding to change health-seeking behavior,
improve access to care to reduce social inequalities of
health.
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