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Original Article

Maternal characteristics and risk factors for preeclampsia in 
pregnant women

Características maternas e fatores de risco para pré-eclâmpsia em gestantes

Eilen Tainá Matos Ferreira1, Nádya dos Santos Moura2, Maria Luziene de Sousa Gomes2, Erielton Gomes da Silva1, 
Maria das Graças da Silva Guerreiro3, Mônica Oliveira Batista Oriá2 

Objective: to investigate maternal characteristics and risk factors for development of preeclampsia in pregnant 
women. Methods: documentary and retrospective study based on medical records of pregnant women of six 
Family Health Strategy teams. Information of 94 pregnant women was collected through a form and used in the 
study. Results: the pregnant women were aged between 15 and 47 years. The risk factors for development of 
preeclampsia in the sample were primiparity 40 (42.6%), chronic hypertension 4 (4.3%), multiple pregnancy 
9 (9.6%), diabetes mellitus and obesity 8 (8.6%), and age >40 years (1.1%). Conclusion: there were some 
risk factors for the development of preeclampsia in the evaluated registries, such as primiparity, chronic 
hypertension, diabetes mellitus and obesity.
Descriptors: Risk Factors; Pre-Eclampsia; Prenatal Care; Pregnancy, High-Risk.

Objetivo: investigar as características maternas e os fatores de risco para o desenvolvimento da pré-eclâmpsia 
em gestantes. Métodos: estudo documental e retrospectivo, conduzido em fichas de cadastro de gestantes de 
seis equipes da Estratégia Saúde da Família. Foram utilizadas as informações de 94 gestantes, sendo esses dados 
coletados por meio de um formulário. Resultados: as gestantes possuíam idade entre 15 e 47 anos. Os fatores 
de risco para o desenvolvimento de pré-eclâmpsia presentes na amostra foram a primiparidade 40 (42,6%), 
a hipertensão crônica 4 (4,3%), a gravidez múltipla 9 (9,6%), o diabetes mellitus e a obesidade 8 (8,6%) e a 
idade >40 anos (1,1%). Conclusão: houve a presença de alguns fatores de risco para o desenvolvimento da 
pré-eclâmpsia nos cadastros avaliados, como primiparidade, hipertensão crônica, diabetes mellitus e obesidade. 
Descritores: Fatores de Risco; Pré-Eclâmpsia; Cuidado Pré-Natal; Gravidez de Alto Risco.
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Introduction

Although pregnancy is a natural physiological 
state, it is a period marked by physical and mental 
changes that must be treated in a unique way and, as 
such, receive care and support from qualified profes-
sionals. In this context, prenatal care aims to ensure 
that women receive quality care to promote the deve-
lopment of a pregnancy without complications, and to 
protect against and prevent adverse events related to 
obstetric health(1).

Despite advances in the quality of prenatal care, 
data have shown worrying indicators. In this context, 
hypertensive syndromes ranks first among the causes 
of maternal deaths in developing countries, and it is 
responsible for about 14.0% of all maternal deaths 
worldwide(2). Preeclampsia, a major international ma-
ternal health problem with high lethality and morbi-
dity, whose onset occurs usually in the second half of 
pregnancy, is also noteworthy(3).

Preeclampsia is defined as a multisystemic 
disease characterized by a combination of elevated 
blood pressure (systolic BP ≥140 mmHg or diastolic 
BP ≥ 90 mmHg), first identified after 20 weeks of ges-
tation, and proteinuria, and may coincide with ano-
ther hypertensive state(4).

That said, it is necessary to screen pregnant 
women at high risk for development of this condition 
in order to reduce its prevalence through pharmaco-
logical intervention in high-risk groups, and minimize 
adverse perinatal events in the case of women who 
experienced preeclampsia. This can be done through 
appropriate and timely interventions, in an attempt to 
reduce the number of deaths and complications resul-
ting from such disease(5-7).

In this regard, one measure to prevent the 
progression of preeclampsia to more serious compli-
cations is a good prenatal monitoring. In this sense, 
the role of nurses stands out in the assistance to this 
public and in the early identification of obstetric com-
plications, resulting in reduction of maternal and fetal 
mortality.

Thus, this study investigates maternal charac-
teristics and risk factors for the development of pre-
eclampsia in pregnant women as fundamental for the 
provision of care aimed at reducing complications for 
mother and child, such as lower hospitalization and 
mortality rates.

Methods 

Documentary, retrospective study carried out 
between August and December 2017. Data were col-
lected from medical records of pregnant women of 
six Family Health Strategy teams of a municipality in 
the state of Piauí, which has about 79.159 thousand 
inhabitants and 36 Family Health Strategy teams, 25 
of which are located in the urban area and 11 in the 
rural area.

As this was a retrospective study, the six tea-
ms with the largest number of pregnant women were 
selected in the “Prenatal, Childbirth and Puerperium 
Follow-up and Evaluation System” (Stork Network 
Information System). This system allows the regis-
tration, follow-up, and evaluation of prenatal and 
puerperium care provided by health services to each 
pregnant woman and newborn. The period surveyed 
was from January 2016 to January 2017. This strategy 
resulted in an initial sample of 259 records. The selec-
tion of the sample was non-probabilistic and for con-
venience, respecting the inclusion criteria of the study, 
and resulted in 94 records.

The inclusion criteria were: the Family Health 
Strategy units should be in the urban area; the preg-
nant woman should have done the five examinations 
on the list of indicators (hemogram, Venereal Dise-
ase Research Laboratory, glycemia, uroculture, and 
Human Immunodeficiency Virus testing) and should 
present the pregnancy outcome card. Records with a 
history of miscarriage in the current gestation were 
excluded.

A form addressing data on the sociodemogra-
phic profile and characteristics of the mothers was 
used. The information included: clinical and family his-
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tory, and risk factors for development of preeclampsia 
in the current gestation. The risk factors were: primi-
parity, history of preeclampsia in previous gestations, 
chronic hypertension or chronic renal disease or both, 
history of thrombophilia, multifocal pregnancy, in vi-
tro fertilization, family history of preeclampsia, type 
1 or type 2diabetes mellitus, obesity, systemic lupus 
erythematosus, and advanced age of the mother (over 
40 years)(7). For the classification of systolic and dias-
tolic blood pressure, we considered the 7th Brazilian 
Arterial Hypertension Directive(8).

Data were analyzed statistically in the Statisti-
cal Package for the Social Sciences, version 20.0. Des-
criptive statistics, using absolute and relative frequen-
cies, standard deviation and means, were performed. 
Bivariate analyses using the Chi-Square test (x2) were 
also carried out to measure the association between 
categorical variables. The level of significance adopted 
was p≤0.05. The data are presented in tables.

This research was approved by the Human 
Research Ethics Committee of the Federal University 
of Piauí, according to opinion nº 2,344,647, and was 
conducted in accordance with Brazilian guidelines 
and standards for research involving human beings 
(Resolution nº 466/2012). The participation of the 
Family Health Strategy teams occurred after presen-
tation and agreement with the Term of Commitment 
and Use of Data.

Results

This study involved 94 pregnant women en-
rolled in the Prenatal, Childbirth and Puerperium 
Follow-up and Evaluation System, aged 15 to 47 years, 
with an age range of 25.44 (± 5.8) years, who conclu-
ded the high school 25 (26.6%), lived with a partner 
30 (31.9%) and were brown skinned 53 (53.4%). The 
data about maternal characteristics of the current ges-
tation are described in Table 1.

Table 1 – Distribution of pregnant women according 
to the maternal characteristics of the current gesta-
tion (n=94)
Variables n(%)
Previous gestations

None 40 (42.6)
1-3 46 (48.9)
≥4 8 (8.5)

Parity (n° of children)
None 50 (53.2)
1-3 36 (38.5)
≥4 8 (8.3)

Vaginal births (n=27)
1-3 22 (23.6)
≥4 5 (5.1)

Cesarean births (n=17)
1-3 14 (14.9)
≥4 3 (3.2)

Miscarriages 
None 84 (89.3)
1 6 (6.3)
2-3 4 (4.4)

Live births (n=40)
1-3 37 (39.4)
≥4 3 (3.2)

Stillborns (n=44)
None 40 (53.1)
1 4 (4.3)

Live children at present (n=40)
1-3 37 (39.4)
≥4 3 (3.2)

 
Regarding the data of the current pregnancy, 

40 (42.6%) were primiparous, 4 (4.3%) had systemic 
arterial hypertension, 9 (9.6%) had multiple pregnan-
cies, 8 (8.6%) were diabetic and obese, and 1 (1.1%) 
was over 40 years of age. In summary, the maternal 
characteristics that had significant association with 
systolic and diastolic blood pressure were primiparity 
(p=0.006), chronic hypertension (p=0.001), diabetes 
mellitus (p=0.009), and obesity (p=0.009). Data on 
prior preeclampsia, history of thrombophilia, family 
history of preeclampsia, and in vitro fertilization were 
not found in the sample (Table 2).
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Table 2 – Relationship between maternal characteristics and systolic and diastolic arterial hypertension (n= 4)

Variables

Systolic Blood Pressure  (mmHg) 
n (%) p

Diastolic Blood Pressure (mmHg) 
n (%) p

< 120 121-139 140-159 ≤ 80 81-89 90-99

Primiparity

Yes 38 (41.3) - 2 (2.2) 0.006 38 (41.3) 1 (1.1) 1 (1.1) 0.881

No 51 (53.2) 1 (1.1) 2 (2.2) 51 (53.3) - 3 (3.2)

Chronic hypertension

Yes 2 (2.1) 1 (1.1) 1 (1.1) 0.001 3 (3.2) - 1 (1.1) 0.325

No 82 (87.2) - 3 (3.2) 81 (86.2) 1 (1.1) 3 (3.2)

Not filled 5 (5.3) - - 5 (5.3) - -

Multiple gestation

Yes 9 (9.6) - - 0.439 8 (8.5) 1 (1.1) - 0.023

No 20 (21.3) 1 (1.1) 1 (1.1) 20 (21.3) - 2 (2.1)

Not filled 60 (63.8) - 3 (3.2) 61 (64.9) - 2 (2.1)

Diabetes mellitus

Yes 6 (6.4) 1 (1.1) 1 (1.1) 0.009 7 (7.4) - 1 (1.1) 0.326

No 23 (24.5) - - 21 (22.3) 1 (1.1) 1 (1.1)

Not filled 60 (63.8) - 3 (3.2) 61 (64.9) - 2 (2.1)

Obesity

Yes 6 (6.4) 1 (1.1) 1 (1.1) 0.009 7 (7.4) - 1 (1.1) 0.326

No 23 (24.5) - - 21 (22.3) 1 (1.1) 1 (1.1)

Not filled 60 (63.8) - 3 (3.2) 61 (64.9) - 2 (2.1)

Maternal age (years)

< 40 88 (93.6) 1 (1.1) 4 (4.3) 0.972 88 (93.6) 1 (1.1) 4 (4.3) 0.972

> 40 1 (1.1) - - 1 (1.1) - -

Discussion

The collection of data only from records of 
pregnant women assisted by six Family Health Stra-
tegy teams of the urban zone which had the largest 
number of pregnant women in a year represented a 
limitation of this study because it does not allow the 
collection of information from other areas of the city. 
Another limitation was that the records were not ade-
quately filled or incomplete, preventing the collection 
of all the variables predicted in this research. Further-
more, this was a cross-sectional study, and therefore, 
the longitudinal follow-up of the outcomes of these 
pregnancies and knowing the impact that maternal 
characteristics and risk factors had on the women’s 
health were not possible.

Studies on the early identification of maternal 
characteristics and risk factors for preeclampsia are 
sorely needed for the application of adequate and spe-
cific care, and to reduce morbidity and mortality rates 
and costs resulting from hospitalizations of mothers 
and children. Studies indicate that the short-term 
cost of preeclampsia for the US health system is $2.18 
billion per year(9), with a consequent improvement in 
the quality of life.

In general, the screening for preeclampsia is 
an approach that investigates clinical risk factors and 
maternal characteristics in order to identify women 
at high risk of developing preeclampsia. However, it is 
capable of tracking only 35.0% of all cases of this di-
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sease and approximately 40.0% of early preeclampsia, 
presenting a 10.0% false positive rate(9).

In view of this discussion, it is essential to take 
into account other factors: the associations between 
hypertensive complications and body mass index, age, 
previous preeclampsia, clinical history and biochemi-
cal markers such as protein A associated with placen-
tal growth factor and uterine artery Doppler(7-10). Ho-
wever, Brazil still does not have the necessary financial 
resources to offer all these predictive tests in the Uni-
fied Health System on a large scale. For this reason, it 
is fundamental to analyze the maternal characteristics 
and risk factors during prenatal consultations becau-
se both are cheap and have good predictive value, so 
that they can be adopted by the Unified Health System, 
thus transforming prenatal care.

Anamnesis and physical examination are excel-
lent to detect predictors of preeclampsia, particularly 
when linked to the patient’s personal history (nulli-
parity, age, family history, history of preeclampsia, 
hypertension, renal disease, thyroid disease, multiple 
gestation, etc.).

Evaluating maternal characteristics and risk 
factors for the development of preeclampsia is a prac-
tical, inexpensive and easy-to-perform measure that 
can be adopted by any professional in the Family He-
alth Strategy. Moreover, this measures is effective to 
detect pregnant at high risk and is associated with a 
detection rate of new cases of up to 35.0%(7-9).

In the context of early screening for preeclamp-
sia, maternal age is a determining factor for complica-
tions during pregnancy. Gestation in old age is consi-
dered risky in terms of preeclampsia. In the present 
study, the mean age of the women was 25 years; most 
of them were outside the age risk group for pree-
clampsia, similar to the findings of other studies that 
analyzed this theme(10-11).

Another risk factor for preeclampsia is primipa-
rity. The present findings were contrary to other stu-
dies in which the chances of developing preeclampsia 
are higher in primiparous women(12-13).

Regarding the presence of arterial hyperten-
sion and family history of diabetes in the evaluated 
population, scholars point out that they are risk fac-
tors associated with the development of hypertensive 
disorders during pregnancy. In 88 women evaluated, 
the estimated prevalence of gestations complicated by 
hypertensive disorders was of 9.5%(14).

Chronic hypertension and diabetes were mor-
bid associations present in the history of 24.0% and 
60.0%, respectively, of pregnant women with hyper-
tensive syndromes who sought assistance from the 
Family Health Strategy. Furthermore, preeclampsia 
occurs more frequently in women who are genetically 
predisposed and who have a confirmed family history 
of hypertension(15).

Considered also as a risk factor, obesity can 
lead to unfavorable outcomes for both mother and 
child. Such outcomes include dystocia, hypertension 
and diabetes(16), so a 10.0% difference in pre-gestatio-
nal body mass index is associated to change of at least 
10.0% in the risk of preeclampsia and gestational dia-
betes(17). Thus, receiving nutritional counseling during 
prenatal care is an important factor to protect women 
from preeclampsia(12).

Regarding the identification of risk factors pre-
disposing to preeclampsia, satisfactory results have 
been reported on the benefits of aspirin administered 
at a low dose (150mg) in pregnant women at high risk 
for developing preeclampsia. Its use can reduce the 
prevalence of this disease when started as soon as the 
16th gestational week(18).

Due to the high costs of health services treating 
preeclampsia and its sequelae, prevention through the 
prescription of low doses of aspirin is an economically 
feasible alternative, because it is a safe medication to 
be used during pregnancy, of relatively low cost, and 
widely available in the health services network; ho-
wever, further evidence is still needed to support the 
adoption of strategies like this(19).

Thus, still regarding aspects such as the cost 
related to the intervention to predict preeclampsia 
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in economically fragile public health systems, an 
algorithm capable of predicting the occurrence of 
preeclampsia was created based on a cohort study. 
This predictions was made on the basis of “less 
complex” data such as maternal characteristics (e.g. 
age, self-reported skin color, parity, previous history of 
preeclampsia, smoking, family history of preeclampsia, 
hypertension, diabetes mellitus, and body mass index) 
in association with mean arterial pressure within the 
defined range in the first trimester of pregnancy(20). In 
practical terms, this would represent the possibility 
of predicting preeclampsia at low cost and with high 
efficacy according through this algorithm. In turn, 
early detection will allow the pregnant woman in 
higher risk groups to adopt aspirin therapy as well 
as the follow-up of pregnant women at higher risk by 
tertiary services.

In this scenario, nurses play a key role in the 
care and education of women at risk. Since pree-
clampsia has high morbidity and mortality rates and 
unfavorable outcomes, it is essential that quality nur-
sing, based on the best scientific evidence, provides 
assistance to women and their families, aiming at the 
early detection of risk factors and the better clinical 
management of the disease. It is also emphasized that 
because nurses are the professionals more present in 
the care offered to mothers and newborns, they are 
able to provide the necessary continuous surveillan-
ce for this complicated and challenging public health 
problem.

In summary, the mentioned data allow us to 
describe the profile of pregnant women seeking care 
in the Family Health Strategy, making it possible to 
compare such profile with those reported in other na-
tional and international studies.

Conclusion

In view of the above, it was concluded that 
some of the risk factors for development of pree-
clampsia were present in the records evaluated, and 
statistical significance was observed for primiparity, 
chronic hypertension, diabetes mellitus and obesity.
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