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Objective: To determine relationships between pre-pregnancy risk factors at first antenatal 

visit booking and pregnancy outcomes.

Study design: This was a multicenter, cross-sectional study involving women admitted for 

singleton delivery from July 1 until October 31 (3 months), 2013, at nine major maternity clinics 

in Kinshasa, Democratic Republic of Congo. All women were checked for hereditary, community, 

and personal medical/surgical risk situations and mother/infant problems in previous pregnancies. 

Maternal and perinatal complications related to current/just-terminated pregnancy were analyzed 

according to pre-pregnancy risk factors in order to establish their prediction concerning maternal 

and perinatal complications related to current/just-terminated pregnancy (odds ratios). Results 

are given with 95% confidence intervals, and P0.05 was considered significant.

Results: The study sample comprised 2,086 women. Primiparity (36.5%), single relationship 

status (26.4%), and maternal age $35 years (18.3%) were the most important non-pathologic 

risk factors, while arterial hypertension in family (34.3%), previous miscarriage (33.2%), 

overweight/obesity (21.9%), diabetes in family (21.1%), previous cesarean section (15.7%), 

previous postpartum hemorrhage (13.1%), low birth weight (10%), previous macrosomia (10%), 

and previous premature rupture of membranes (6.2%) predominated among pathologic risk fac-

tors. Major adverse outcomes recurred in some women, with recurrence rates of 21/37 (57%), 

111/208 (53%), 74/208 (36%), 191/598 (32%), 132/466 (28%), 24/130 (18%), and 4/65 (6%) for 

prematurity, low birth weight, macrosomia, preeclampsia/eclampsia, cesarean section, premature 

rupture of membranes, and stillbirth, respectively. Outcomes that were significantly influenced 

by non-pathologic risk factors were also significantly influenced by pathologic risk factors.

Conclusion: Pregnancy adverse outcomes are strongly influenced by either non-pathologic or 

pathologic pre-pregnancy risk factors at first antenatal visit booking. The recurrence potential 

of complications is one reason to establish the predictability and preventability of morbidity 

such that the most appropriate referrals and best options throughout the pregnancy can be 

determined.

Keywords: pre-pregnancy risk factors, recurrence, maternal/perinatal outcomes, developing 

countries

Introduction
Factors that put mother, fetus, or neonate at increased risk of morbidity or mortality 

can belong to pre-pregnancy situations (pathologic or not) or pregnancy proceeding, 

including in the postpartum period.1,2 Recognition of such risk situations by caregiv-

ers permits proper counseling and planning regarding progression of pregnancy and 

is likely to prevent complications.3,4 Although it would be better to capture the overall 

risk situation, selection systems based on only few factors are still suggested in order 
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to identify a small cohort of women at the highest risk,5 

which is a very useful strategy in deprived areas where health 

facilities are scarce for the majority.6

Risk factors existing before pregnancy are easy to ascer-

tain at the first antenatal visit, since information is derived 

from a simple anamnesis. This is particularly suitable in 

developing countries in which antenatal care is provided by 

unskilled personnel.7 Non-pathologic pre-pregnancy risk 

factors that have been found to impact pregnancy outcomes 

include parity (primiparity and multiparity), age 18 or $35 

years, height #150 cm, and behaviors such as cigarette smok-

ing and drug and alcohol intake, more acting in combination 

rather than individually.8–10 Pathologic pre-pregnancy risk 

factors relate to complications experienced during previous 

pregnancies, including miscarriage, premature labor, prema-

ture rupture of membranes (PROM), preeclampsia/eclampsia 

(PEE), postpartum hemorrhage (PPH), cesarean section, 

infection, disordered fetal growth, fetal/neonatal distress, and 

perinatal mortality, as well as to currently present medical/

surgical pathologies (hereditary, community, and personal 

illnesses, including obesity).

Even in developed countries, it is still debated what the 

standard of antenatal care should be in regard to number 

and timing of visits and what information is absolutely 

necessary to obtain, especially in regard to planning of 

laboratory tests and other investigations.3,11,12 Furthermore, 

in developing countries, poverty and misconceptions 

about antenatal care that are viewed as more curative 

than preventive have been basis for no or late antenatal 

attendance.13–15 In Democratic Republic of Congo, official 

data16 have shown relatively high rates of antenatal care 

attendance (85% in the whole country; 95% in the capital, 

Kinshasa) and a rate of skilled assistance at delivery that 

is as high as 74% (much less in rural areas). Nonetheless, 

maternal and neonatal mortality rates remain among the 

highest in Africa: one in 13 women still dies in pregnancy 

or childbirth and 42 per 1,000 neonates die before 1 month 

of age.16 Since antenatal surveillance may prevent or treat 

many complications that can lead to death, current rates 

indicate that recognition of risk situations by caregivers 

needs to be revisited. However, a large number of antenatal 

care attendees are seen only once.16 Therefore, for many 

women, the first antenatal visit may be the last one in which 

the maximum is expected to be invested.7 Our study thus 

aimed to determine how pre-pregnancy risk factors present 

at the first antenatal visit booking might predict pregnancy 

outcomes so as to ensure proper referrals or accurate man-

agement in the labor ward.

Study design
This was a multicenter, cross-sectional study approved by the 

scientific board of the Faculty of Medicine at the University 

of Kinshasa, Kinshasa, Democratic Republic of Congo. The 

study sample consisted of women admitted for singleton 

delivery from July 1 until October 31 (3 months), 2013, at 

nine sites of study corresponding to major maternity clinics 

in Kinshasa, the capital of the country, which has a popula-

tion of 9 million people. These sites of study were: University 

Hospital of Kinshasa;  Provincial General Hospital; Ngaliema 

 Hospital; Maternity of Kintambo; Bondeko Hospital; 

St Joseph Hospital; Maternity of Kingasani; Maternity of 

Binza; and Kimbaguists Maternity. In these maternities, 

deliveries are assisted by qualified health care professionals 

(either nurses or doctors). All authors agreed on how to col-

lect the required information on a standard sheet and each of 

the nine interns listed as coauthors (KMBK, TAGK, MPK, 

MSK, MIK, KOK, BJK, KRK, and KSK) was assigned to a 

maternity clinic for data collection.

There were no exclusion criteria, and women were 

 considered for study regardless of whether they had been 

followed for antenatal care or not. Deliveries were con-

sidered as gestational age $28 weeks, established using 

the last menstrual period, ultrasonography, if performed 

close to the start of pregnancy and a birth weight $1000 g. 

Prematurity was considered as gestational age37 weeks, 

as clinically estimated by a pediatrician. All women were 

checked for pre-pregnancy risk situations, as mentioned 

previously: low socioeconomic status, single status or not 

living with a partner, primiparity, grand multiparity ($5), 

age 18 or $35 years, height #150 cm, personal medical/ 

surgical morbidities, and mother/infant problems in previous 

 pregnancies. Previous miscarriage was defined as at least two 

previous spontaneous abortions (consecutive or not). Physical 

abnormalities and maternal and perinatal complications 

related to current/just-terminated pregnancy were recorded. 

Overweight/obesity was specially defined as postpartum body 

mass index (BMI) $28 kg/m2, according to ranges previously 

defined in our setting.17 Neonatal distress was defined as an 

Apgar score 7 at the fifth minute. Stillbirth was defined 

as lack of signs of life by Apgar score assessment. Low 

birth weight (LBW) and macrosomia were defined as birth 

weight 2,500 g and $4,000 g, respectively.

Irrespective of how each intern exploited individual infor-

mation from their site in order to fulfill the requirements for 

the completion of graduation in medicine, one of the authors 

(Dr Mbangama) checked each participant’s data for validation 

before their inclusion in a common file using Microsoft Excel 
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(Microsoft Corporation, Redmond, WA, USA) 2007. After 

transfer to SPSS (v 18.0; SPSS Inc., Chicago, IL, USA) for 

statistical calculations, univariate analyses (odds ratios [ORs]) 

were stratified by each pre-pregnancy risk  factor in a dichoto-

mic way (ie, women had or did not have each risk factor) 

to establish whether there was significant association with 

adverse outcomes encountered/recurring during  current/just-

terminated pregnancy. Multivariate calculations (regression) 

were aimed at isolating factors that were independently asso-

ciated with occurrence or recurrence of adverse pregnancy 

outcomes. Results are given with 95% confidence intervals 

(CIs), and P0.05 was considered significant.

Results
The study sample included 2,086 women, whose general 

characteristics are presented in Table 1. The vast majority 

of the women (1,984 [95.1%]) had been admitted at least 

once to antenatal care and 1,620 (77.7%) were vaginally 

delivered (22.3% by cesarean section). Cephalic presentation 

was observed in 1,986 cases (95.2%), breech presentation 

in 73 (3.5%), and transverse lie in 27 (1.3%). No maternal 

deaths were registered. Socioeconomic status was discarded 

from the study due to inappropriate registration of items 

aimed at assessing it.

Among the pre-pregnancy risk factors presented in 

Table 2, the most prevalent non-pathologic risk factors 

($10%) were primiparity (36.5%), single status or not living 

with a partner (26.4%), maternal age $35 years (18.3%), 

and grand multiparity (10.7%), while the most important 

pathologic risk factors ($5%) were hypertension in family 

(34.3%), history of miscarriage (33.2%), overweight/obesity 

(21.9%), diabetes in family (21.1%), scarred uterus after 

cesarean section (15.7%), previous PPH (13.1%), LBW 

(10%), macrosomia (10%), and PROM (6.2%). 

Maternal and perinatal adverse outcomes for which 

the prevalence was $1% during current/just-terminated 

Table 1 general maternal and perinatal characteristics of the 
study sample

Parameters Mean ± standard deviation

age (years) 28.1±6.4
Weight (kg) 64.4±12.9
Height (cm) 1.60±0.2
Postpartum BMI (kg/m2) 24.5±4.6
gravidity 2.8±1.8
Parity 2.4±1.6
gestational age (weeks) 38.4±2.3
Birth weight (g) 3,066.9±575.3
apgar score 8±1.8

Table 2 Frequency of pre-pregnancy risk factors

n %

non-pathologic risk factors
 age #18 years 77 3.7
 age $35 years 381 18.3
 single or not living with a partner 550 26.4
 Height #150 cm 26 1.2
 Primiparity 761 36.5
 Multiparity $5 224 10.7
Pathologic risk factors
 Hypertension in family 716 34.3
 Diabetes in family 440 21.1
 Previous tuberculosis 80 3.8
 Personal diabetes 29 1.4
 Drepanocytosis 42 2
 Overweight/obesity 456 21.9
 Previous miscarriage 692 33.2
 Previous gestational diabetes 7 0.3
 Previous preeclampsia/eclampsia 191 9.2
 Previous premature rupture of membranes 130 6.2
 Previous cesarean section 328 15.7
 Previous postpartum hemorrhage 273 13.1
 Previous prematurity 37 1.8
 Previous stillbirth 65 3.1
 Previous low birth weight 208 10
 Previous macrosomia 208 10

pregnancy are presented in Table 3. Almost all pathologic 

situations had a certain proportion of recurrence, the rates 

being 21/37 (57%), 111/208 (53%), 74/208 (36%), 191/598 

(32%), 132/466 (28%), 24/130 (18%), and 4/65 (6%) for 

prematurity, LBW, macrosomia, PEE, cesarean section, 

PROM, and stillbirth, respectively.

In unadjusted OR calculation (logistic regression 

 analysis), only recurrence of PEE, cesarean section, PROM, 

and macrosomia were found to be significantly influenced 

by pre-pregnancy risk factors. So maternal age $35 years, 

overweight/obesity, hypertension in family, previous cesarean 

section, previous PROM, previous macrosomia, previous 

Table 3 Maternal and perinatal outcomes during current/just-
terminated pregnancy

n %

Maternal outcomes
 Premature rupture of membranes 226 10.8
 Preeclampsia/eclampsia 372 17.8
 Urinary infection 700 33.6
 cesarean section 466 22.3
 Postpartum hemorrhage 254 12.2
Perinatal outcomes
 Prematurity 293 14
 apgar score 7 229 11
 low birth weight 218 10.5
 stillbirth 50 2.4
 Macrosomia 110 5.3
 neonatal distress 105 5
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Table 4 Risk factors influencing recurrence of adverse maternal and perinatal outcomes

Recurring outcomes Risk factors P-value Unadjusted OR (95% CI) Adjusted OR (95% CI)

Pee Maternal age $35 years 0.006 1.7 (1.2–2.6) 1.6 (1.1–2.4)
Hypertension in family 0.003 1.7 (1.2–2.3) 0.5 (0.3–0.9)*
Previous cs 0.004 1.8 (1.2–2.6) 1.7 (1.1–2.5)
Previous PrOM 0.001 15.9 (2.02–26.4) 20.7 (2.1–199.9)

cs Previous stillbirth 0.000 23.1 (3.0–178.2) 19.6 (2.4–163.3)
Previous macrosomia 0.000 5.7 (2.7–12.1) 3.2 (1.4–7.6)

Prematurity Previous PrOM 0.05 7.5 (0.8–68.9)* 3.3 (1.7–6.3)
PrOM Previous miscarriage 0.01 3.6 (1.4–9.8) 1.3 (0.5–3.3)*

Previous macrosomia 0.04 2.9 (1.02–8.5) 3.0 (1.04–8)
Macrosomia Overweight/obesity 0.003 2.5 (1.3–4.8) 2.3 (1.2–4.5)
lBW Previous PPH 0.01 4.9 (0.8–31.7)* 0.1 (0.01–0.9)*

Note: *Not significant (OR 1.5 or 95% cI containing 1).
Abbreviations: CI, confidence interval; CS, cesarean section; LBW, low birth weight; OR, odds ratio; PEE, preeclampsia/eclampsia; PPH, postpartum hemorrhage; PROM, 
premature rupture of membranes.

miscarriage, and stillbirth were pre-pregnancy risk factors 

that were significantly linked to recurrence of pregnancy 

complications (Table 4).

Logistic regression to establish independent influence 

(adjusted OR) of each prominent risk factor on recurrence 

of specific complications showed recurrence of PEE to 

be augmented by maternal age $35 years (OR 1.6, 95% CI: 

1.1–2.4), previous cesarean section (OR 1.7, 95% CI: 1.1–2.4), 

and previous PROM (OR 16, 95% CI: 2–26); recurrence of 

cesarean section was augmented by previous stillbirth (OR 

23.1, 95% CI: 3–178) and previous macrosomia (OR 3.2, 

95% CI: 1.4–7.6). Only previous PROM increased the recur-

rence of prematurity (OR 3.3, 95% CI: 1.7–6.3). Obesity was 

found to augment the recurrence of macrosomia (OR 2.3, 

95% CI: 1.2–4.5). No factor was found to significantly 

infuence the recurrence of stillbirth. 

Regarding direct relationships between pre-pregnancy 

risk factors and current pregnancy outcomes through unad-

justed logistic regression (Table 5), complications such as 

urinary infection, hypertensive disorders, PROM, cesarean 

section, PPH, prematurity, neonatal distress, stillbirth, and 

macrosomia that were significantly influenced by non-

 pathologic risk factors were also significantly influenced by 

pathologic risk factors.

Primiparity and previous miscarriage had the weakest 

links with adverse outcomes. They were excluded from the 

adjusted logistic regression that was carried out to establish 

the effects of combinations of pathologic and non-patho-

logic variables on outcomes. Taking three non-pathologic 

factors (single status, multiparity $5, and maternal age 

$35 years) we progressively included the most prominent 

pathologic factors as covariates (Table 6).

After adjustment for non-pathologic factors, the effect of 

pathologic factors on outcomes either increased or decreased, 

but remained significant. Only the effect of previous PPH on 

PEE (bold value in Table 6) disappeared when considered 

according to single status. Nonetheless, non-pathologic 

variables remained independently associated with pregnancy 

complications.

Discussion
Antenatal surveillance may prevent or treat many complica-

tions that can lead to death. As such, current high rates of 

maternal and perinatal mortality in Democratic Republic of 

Congo, in spite of relatively high antenatal care attendance,15 

indicate, at least in part, that more attention should be paid 

by caregivers to recognition of risk situations. Since a large 

number of women attending antenatal care are seen only 

once, our study aimed to determine how pre-pregnancy 

risk factors present at the first antenatal visit might predict 

pregnancy outcomes.

Major factors identified in our study as non-pathologic 

were primiparity, grand multiparity, single status, and 

maternal age $35 years, which are well known to put a 

pregnancy at risk.8–10 These factors significantly influenced 

the occurrence of complications such as urinary infection, 

hypertensive disorders, PROM, cesarean section, PPH, 

prematurity, neonatal distress, stillbirth, and macrosomia. 

Corroborating previous literature, Mgaya et al,18 in Tanzania, 

recently reported that grand multiparity was independently 

associated with an increased prevalence of malpresentation, 

fetal and neonatal distress, and placenta previa. In a rural area 

in Zimbabwe, Majoko et al19 reported primiparity to be a risk 

factor for LBW, cesarean section, and hypertensive disorders, 

whereas grand multiparity and young age were risk factors 

for hypertensive disorders and LBW, respectively. Young 

age was also linked to perinatal death.19 Although isolated 

non-pathologic risk factors have been reported to be linked to 
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adverse outcomes, previous literature specifically considering 

these in comparison with pathologic factors, in terms of their 

relationships with both maternal and perinatal complications, 

is lacking. In our study, the ability of non-pathologic factors 

to consistently predict adverse outcomes even in the absence 

of previous pregnancy complications emphasizes their role 

in identifying primiparae in need of referral.

Factors that dominated among pathologic risk factors in 

our series were family history of hypertension and diabetes, 

previous PROM, previous cesarean section, previous PPH, 

previous LBW, and previous macrosomia, along with 

obesity. Major complications experienced during current/

just-terminated pregnancy were also significantly linked to 

pathologic risk factors. The latter were found to be likely 

to enhance the effect of non-pathologic factors. This could 

be explained by the strong potential of previous cesarean 

section, PROM, and stillbirth to augment recurrence of 

cesarean section. Recurrence of prematurity was found to be 

increased by previous PROM, and obesity augmented recur-

rence of macrosomia. On the theoretical ground, the link 

between pathologic pre-pregnancy risk factors and adverse 

outcomes is easier to accept, although Stamilio et al5 failed 

to find any antenatal clinical and biochemical marker sig-

nificantly predicting the development of severe preeclampsia. 

Duckitt and Harrington1 reported the risk of preeclampsia to 

be significantly increased by a previous history of preec-

lampsia, preexisting diabetes, multiple pregnancy, family 

history of hypertensive disease, and high BMI.1 Our study 

had similar findings as that of Duckitt and Harrington1 about 

previous history of miscarriage, PROM, cesarean section, and 

PPH. Poor results, however, were obtained regarding exist-

ing medical/ surgical illnesses. This is not to minimize that 

having raised blood pressure before pregnancy increases the 

risk of hypertensive disorder during pregnancy.20 Haas et al21 

found that health status and risky behaviors prior to concep-

tion accounted for 40% of the variability in risk of preterm 

delivery.

Previous pregnancy complications were found to have a 

rate of recurrence (6%–57%) expected to serve for strong pre-

dictability and thence preventability. Maternal age $35 years 

was the only non-pathologic variable to be involved in 

recurrence of hypertensive disorder. Either isolated or in 

Table 6 adverse outcomes according to main pathologic factors adjusted for non-pathologic risk variables (age $35 years, single 
status, and parity $5)

Outcomes PRFs Model 1 (age $35 years) Model 2 (single status) Model 3 (parity $5)

OR CI OR CI OR CI

Urinary infection Diabetes in family 2.0 1.6 2.4 1.9 1.6 2.4 2.0 1.6 2.4
Prev PPH 1.9 1.4 2.4 1.8 1.4 2.4 1.8 1.4 2.4

Pee HPT in family 1.7 1.3 2.1 1.6 1.3 2.0 1.6 1.3 2.1
Prev Pee 2.0 1.6 2.5 1.9 1.5 2.4 2.0 1.6 2.5
Prev cs 1.9 1.4 2.5 1.9 1.4 2.5 1.9 1.4 2.5
Prev PPH 1.5 1.1 2.0 1.4 1.1 1.9 1.5 1.1 2.0

PrOM Prev PrOM 2.0 1.3 3.3 1.9 1.2 3.0 1.8 1.1 2.9
Prev lBW 1.7 1.1 2.5 1.6 1.1 2.4 1.6 1.1 2.4
Prev macrosomia 1.7 1.2 2.6 1.6 1.1 2.4 1.6 1.1 2.4

cs Overweight/obesity 1.6 1.2 2.0 1.5 1.2 1.9 1.6 1.3 2.1
Prev cs 2.9 2.2 3.7 2.9 2.3 3.7 2.9 2.3 3.7
Prev stillbirth 3.7 2.2 6.0 3.5 2.1 5.8 3.8 2.3 6.2
Prev macrosomia 1.8 1.3 2.5 1.9 1.4 2.6 2.0 1.4 2.7

PPH HPT in family 1.8 1.4 2.3 1.7 1.3 2.2 1.8 1.4 2.3
Diabetes in family 1.6 1.2 2.2 1.5 1.1 2.1 1.6 1.2 2.2
Prev Pee 1.7 1.3 2.3 1.7 1.3 2.2 1.7 1.3 2.3
Prev cs 1.5 1.1 2.1 1.5 1.1 2.1 1.5 1.1 2.1
Prev PPH 2.5 1.8 3.4 2.4 1.7 3.3 2.5 1.8 3.5

Prematurity Prev PrOM 3.3 2.2 4.9 2.9 2.0 4.3 3.0 2.0 4.5
Prev lBW 6.0 4.4 8.2 5.7 4.1 7.8 5.8 4.3 8.0

nDIsT Prev lBW 3.2 2.2 4.5 3.1 2.2 4.4 3.1 2.2 4.5
stillbirth Prev lBW 5.3 2.9 9.6 5.2 2.9 9.5 5.3 2.9 9.7
lBW Prev stillbirth 2.6 1.5 4.8 2.6 1.4 4.7 2.7 1.5 4.9

Prev lBW 18.9 13.5 26.5 19.1 13.6 26.8 19.8 14.1 27.9
Macrosomia Overweight/obesity 1.6 1.0 2.4 1.6 1.1 2.5 1.6 1.1 2.5

Prev macrosomia 27.8 17.8 43.4 28.5 18.3 44.3 28.4 18.3 44.1

Abbreviations: CS, cesarean section; HPT, arterial hypertension; LBW, low birth weight; NDIST, neonatal distress; OR, odds ratio; PEE, preeclampsia/eclampsia;  
PPH, postpartum hemorrhage; Prev, previous; PRFs, pathologic risk factors; PROM, premature rupture of membranes; CI, confidence interval.
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combination, pathologic factors influenced the recurrence of 

complications: previous cesarean section, PROM, and PEE 

augmented the risk of PEE; previous stillbirth and macrosomia 

augmented that of cesarean section. Only previous PROM 

increased the recurrence of prematurity, and obesity was 

found to augment the recurrence of macrosomia. No factor 

was found to significantly infuence the recurrence of stillbirth 

or LBW. Majoko et al19 observed a high rate of recurrence 

of hypertensive disorders, operative delivery, and preterm 

delivery. Ouyang et al,22 recently reporting on recurrence of 

pregnancy complications in developing countries, noted that 

stillbirth at the first pregnancy put a woman at increased risk 

of the same outcome in her second pregnancy. This likelihood 

of recurrence represents a major factor that puts multiparae at 

additional risk of morbidity in comparison with primiparae. 

Therefore, long before admitting women for emergency 

situations during parturition, efforts should be directed to 

mitigation of pathologic risk factors that can be modified, 

conversely non-pathologic factors that cannot be mitigated.23 

They are not to be ignored since they lead to more awareness 

so that adequate management can be planned.8 Primiparity, 

for instance, is more deleterious when associated with age 

$35 years. Attempts to prevent hypertensive disorders, pre-

term labor, and LBW in women at increased risk might bring 

improvements regarding frequency of operative delivery and 

maternal/infant morbidity/mortality.

In developed countries it was established that skilled 

personnel, proper infrastructure in the labor ward and opti-

mal care during delivery lead to good maternal and perinatal 

protection. In these countries, therefore, the role of antenatal 

care as recommended in developing countries seems to be 

neglected. We thus suppose that this is the main reason 

why literature still reporting on antenatal care in developed 

countries deals only with fetal grow restriction and stillbirth 

for which a proper antenatal survey is needed. In develop-

ing countries instead, we found that there are much more 

outcomes to be dealt with.

Our findings are in accordance with previous literature 

that supports the strategy of aiming at exclusion of poorly 

predictive risk factors from routine surveillance so that one 

can concentrate on key factors known to cause or precipitate 

death (hemorrhage, hypertensive disorders, infection, and 

disordered growth).8,24 The rate of antenatal attendance (95%) 

observed in our setting is far from reflecting its quality but can 

be used to serve that strategy. Early or late, the first antenatal 

visit offers caregivers a crucial opportunity to identify those 

women in need of more than classical immunization options 

and preventive measures against potentially aggravating 

states (anemia, malaria, TORCH [toxoplasmosis, other 

infections, rubella, Cytomegalovirus infection, and herpes 

simplex virus], and genital tract infections, including HIV). 

Thanks to accurate assessment of pre-pregnancy risk factors, 

antenatal care remains one of four pillars of safe motherhood, 

the three others being family planning, clean/safe delivery, 

and essential obstetric care.25

Weaknesses of our study may lie in the lack of some 

factors claimed to influence pregnancy outcomes, such 

as education, socioeconomic and smoking statuses, inter-

pregnancy interval, and all health conditions (nutrition; lung, 

heart, kidney, liver, thyroid, and autoimmune diseases; and 

infection status), which can all predispose pregnant women 

to certain complications. There are early outcomes not dealt 

with in the study but likely to be associated with risk factors, 

such as abortions, threatened abortions and other pregnancy 

complications occurring during the first half of pregnancy.

The main strength of our study is its large, population-

based sample. Since the study relates to main maternities 

in the capital city of Democratic Republic of Congo, its 

results are easily generalizable. Irrespective of study design, 

previous studies have demonstrated similar findings to the 

present study regarding the effects of pre-pregnancy risk 

factors on PEE, stillbirth, and neonatal mortality. Having 

demonstrated the same, additional strengths of our study lie 

in the fact that it:

• extends concern about pre-pregnancy risk factors to more 

complications than LBW and stillbirth, thus better cor-

responding to the issues of maternal/perinatal morbidity/

mortality in developing countries;

• shows that the ability of non-pathologic pre-pregnancy 

factors to predict pregnancy complications challenges that 

of pathologic factors, making them relevant even in women 

without any history of reproductive risk factors; and

• illustrates the potential of the only/first booking visit 

for building pregnancy risk strategies, especially when 

antenatal attendance rates do not meet standards3,7,11,25 

that recommend at least 3-4 antenatal visits.

Conclusion
This study demonstrated that pre-pregnancy high-risk factors 

are associated with an increased prevalence of a wide range 

of maternal and perinatal complications. The ability of non-

pathologic factors to predict pregnancy complications chal-

lenges that of pathologic factors, making them relevant even in 

women without any reproductive history factor. This illustrates 

the potential of the only/first booking visit for building preg-

nancy risk strategies, mostly in a good referral system.
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