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ABSTRACT 
 
Aims: Identify cardiovascular risk factors and to estimate the risk of cardiovascular events in women 
presenting with APO. 

Study design:Cross-sectional study 

Place and Duration of Study:Two maternity wards in Lubumbashi (University Clinics of Lubumbashi and 
Jason Sendwe Provincial General Reference Hospital), between August 2023 and February 2024. 

Methodology:We included 125 women with adverse pregnancy outcomes (APO). The participants were 
residents of Lubumbashi and provided informed consent for the study. Excluded were those with 
incomplete clinical or biological data due to refusal to participate or death, and those with known 
cardiovascular diseases.Clinical examination included detailed anamnesis, medical history, blood 
pressure monitoring, and anthropometric measurements. Blood samples were collected for lipid, glucose, 
and C-reactive protein (CRP) analysis.Calculation and classification of cardiovascular risk were done 
according to the summation score and the 30-year Framingham score. 

Results:We selected 125 women aged 30 ± 6 years and found an hospital prevalence of APO equal to 
17.8%. High hs-CRP (85.6%), dyslipidemia (49.2%), obesity/overweight (41.6%) and arterial hypertension 
(22.4%) were identified as cardiovascular risks.According to the summation method, overall 
cardiovascular risk was high (≥ 3 risk factors) in 21.5% of women. Applying the 30-year Framingham 
score the risk was moderate in 27.2%.This risk was even greater in the presence of hypertensive 
pregnancy disorder or low birth weight. 

Conclusion:The study highlighted the association of cardiovascular risk factors with adverse pregnancy 
outcomes and estimated that the risk of cardiovascular events was either high or moderate, depending on 
the method used. 
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1. INTRODUCTION 
 
It has been shown that, from menarche to menopause, in addition to traditional cardiovascular risk factors, 
there are some others specific to women, such as adverse pregnancy outcomes (APO). These include 
hypertensive disorders of pregnancy, gestational diabetes, preterm birth, intrauterine growth retardation, 
macrosomia, placenta abruptio, low birth weight, miscarriage and stillbirth. Approximately 15 to 30% of 
pregnancies have an unfavorable outcome, particularly black people, or in the context of poverty and low 
level of education [1–5]. 
Although the link between cardiovascular disease (CVD) and APO is well established, in many medical 
facilities, cardiovascular risk factors are not systematically sought in pregnant women, contributing to 



 

 

persistent morbidity and mortality[6]. And yet, early recognition and follow-up can significantly modify 
cardiovascular risk even six months after an APO[7,8]. 
In DRC, adverse pregnancy outcome is not uncommon. Previous studies reported some prevalences: 
preeclampsia 4,8% [9] in utero foetal death 4% [10], macrosomia 5,7% [11], intrauterine growth retardation 
[12], low birth weight  6,7% [13], preterm delivery  4,19% [14].  
In this context, we undertook this study to identify the traditional risk factors associated with APO and to 
estimate global cardiovascular risk. 
 
2. MATERIAL AND METHODS  
 
2.1 Participants and Procedure 
 
We conducted a cross-sectional study over an 11-month period (August 2023 to February 2024) in the 
maternity wards of the University Clinics of Lubumbashi and Sendwe Hospital. The study targeted women 
who had adverse pregnancy outcomes (APO). Simple random probability sampling was used. Inclusion 
criteria included women with APO residing in Lubumbashi who gave informed consent. Exclusion criteria 
were women for whom it was impossible to collect the necessary parameters, those refusing to 
participate, cases of death, and women with known cardiovascular diseases. 

After delivery, participants were informed of the study objectives and signed an informed consent. Each 
received a unique identification code. A clinical examination including a detailed medical history and 
physical examination was performed. Venous blood samples were taken for analysis of lipids, lipoproteins, 
glucose, and highly sensitive CRP. 

2.2Measures 
 
The study variables included sociodemographic aspects (age, education level of husband and wife), 
gynecological-obstetrical history (obstetrical identity, age at menarche, adverse outcomes of previous 
pregnancies), medical history and comorbidities (hypertension, smoking, diabetes, overweight/obesity, 
dyslipidemia), clinical aspects (cardiovascular vital parameters, anthropometry, gestational age, mode of 
delivery, length of hospitalization), adverse pregnancy outcomes (hypertensive disorders of pregnancy, 
gestational diabetes, placental abruption, preterm delivery, low birth weight, macrosomia), and biological 
parameters (lipid profile, renal function, C-reactive protein, hemoglobin). Cardiovascular risk was 
calculated using the risk factor summation method and the 30-year Framingham score. 
 
2.3Statistical Analyses 
 
Data were double-encoded in Excel 2021 and analyzed using Jamovi software. Descriptive statistics 
included frequencies for qualitative variables, means and standard deviations for normally distributed 
quantitative variables, and medians and quartiles for those not following a normal distribution. Inferential 
analysis used the chi-square test for associations between qualitative variables and the independent 
samples t-test to compare means of quantitative variables. A p-value <0.05 was considered statistically 
significant. 

3. RESULTS AND DISCUSSION 
 
3.1 Prevalence of APO 
 
A total of 150 APO was diagnosed out of 843 deliveries, i.e. 17.8%. However, only 125 women made up 
the sample whose data was subsequently analyzed, because some had died, and others had known heart 
disease or had not given their consent to take part in the study (see Fig.1). 



 

 

 
Fig. 1. Study Participant Selection Flowchart (This flowchart details the patient selection process for 
the cardiovascular risk assessment in women with a history of adverse pregnancy outcomes.)  
 
3.2General Characteristics of the Study Population 
 
The average age of women was 30 ± 6 years, ranging from 18 to 45 years. Over half of them, 56.0 %, had 
completed secondary school and at least a quarter (27.2%) had already suffered from hypertensive 
disorders during previous pregnancy (Table 1).  

Mean body mass index was 24.9 ± 4.6 kg/m2. At least a quarter of them (28 %) were overweight, and 
13% obese. Dyslipidaemia (especially hypercholesterolemia), and high hsCRP were present in 
respectively 49.6%, and 85.6% (Table 1). 

Further analysis showed that high blood pressure was significantly associated with maternal APO 
(p=0.033) and obesity with abortion (p=0.036) (Table 1). 

Hypertensive disorders of pregnancy were frequent with preeclampsia being the most common (52%). 
Gestational diabetes was quite rare (3,2%).  On the foetal side, we found mostly foetal death in utero 
(33.6%) and prematurity (21,6%) (Table 1). 

Table 1. Baseline characteristics (This table outlines the general demographics, obstetric background, 
and cardiovascular risk profile of women with a history of adverse pregnancy outcomes.) 

Parameters Count or Mean±SD Percentage or Range 

Age (year) 30±6 18 – 45 
Secondary level of education  70 56,0 

Previous APO   
Hypertensive disorders of pregnancy 34 27,2 
Previous foetal APO 71 56,8 

APO (150)

Included  (n=137) 

Excluded (n=12)
- Biological missig data (8)

- Death before completing date (4)

Further analysis (125)

Non-included  (13)
- Known cardiovascular disease (7); 

- Refusal to participate in the study (6)



 

 

Foetal death in utero 28 22,4 

BMI   
Overweight 35 28.0 
Obesity 17 13,6 

Lipogram   
Dyslipidaemia 62 49,6 
Total cholesterol (mg/dL) 159,5 ± 43,7 [89 - 282] 
HDL (mg/dL) 54,4 ± 16,1 [28 - 98] 
LDL mg/dL 80,9 ± 29,9 [30 - 195] 
Triglycerides (mg/dL) 114,0 ± 43,5 [29 - 256] 

Inflammation 107 85,6 
Hs-CRP (mg/dL) 2,9(8,7) [0,2 - 20] 

Actual APO   
Hypertensive disorders of pregnancy   
Preeclampsia  65 52,0 
Eclampsia  29 23,2 
Gestational hypertension  10 8,0 
Superimposed preeclampsia 25 20,0 
Placenta abruptio 8 6,4 
Gestational diabetes 4 3,2 
Foetal death in utero 42 33,6 
Prematurity 27 21,6 
Macrosomia 23 18,4 
Abortion 12 9,6 
Low birth weight 4 3,2 
 
3.3Cardiovascular Risk Factors and Cardiovascular Risk Assessment 
 
High hsCRP was the most prevalent risk factor (85.6%) followed by dyslipidaemia (49,6%) and 
overweight/obesity (42%). Smoking and diabetes were fairly rare. Using the cardiovascular risk factor 
summation method, 16.8 % of women were at high risk, i.e. had at least 3 risk factors present. The mean 
Framingham score over 30 years was 9 ± 6 %, and 27.2% of women had a moderate risk (Table 2).  

In further analysis, we found that the presence of HDP conferred an increased 30-year Framingham score 
(p=0.001) as did having a low birth weight (<0.004). 
Table 2. Cardiovascular risk factors and cardiovascular risk assessment 
Cardiovascular risk assessment Count (n=125) Percentage (%) 

Cardiovascular risk factors  
Hypertension 28 22,4 
Tobacco 1 0,8 
Obesity 17 13,6 
Overweight 35 28,0 
Dyslipidaemia 62 49,6 
High hs-CRP 107 85,6 
Diabetes 0 0,0 

Overall cardiovascular risk 
Summation score   

Low (0 or 1 CVRF) 53 42,4 
Moderate (2 CVRF) 51 40,8 
High (3 CVRF or more) 21 16,8 



 

 

Framingham score 30 years   
Low (<12%) 91 72,8 
Moderate (12 - 40%) 34 27,2 
High (> 40%) 0 0,0 

 
4. DISCUSSION 
 
To our knowledge, this is the first study to date carried out in Lubumbashi (DRC) to highlight the link 
between APO and cardiovascular risk.The aim of this study was to identify cardiovascular risk factors and 
estimate the future risk of a cardiovascular event in women presenting APO. Indeed, cardiovascular risk 
factors such as hypertension, obesity/overweight, dyslipidaemia and inflammation were associated with 
APO. Moreover, moderate-to-high risk of future cardiovascular event was found in at least 16%. 
 
APO are largely reported worlwide with a prevalence even higher than ours: 30% in the Swedish study 
[15], 39% in southern Ethiopia hospitals [16] et 35,6% in USA  [17]. We may believe that our medical data 
management system is not as efficient as that of more developed countries, and that the prevalence of 
APO in our study is underestimated. This is all the truer as it is in the black race and when living 
conditions are unfavourable that APO are more likely to occur. 
 
Hypertension was present as a risk factor in 22.4% of cases, and it's certainly no coincidence that 
hypertensive disorders of pregnancy were also the most important APO reported. Murray Horwitz [17] 
reported a prevalence of 18.4% that is close to our result. However, a lower prevalence (1.3%) can be 
found elsewhere, such as in the UK (1,3%) [18]. Our high prevalence of arterial hypertension as a risk 
factor associated with APO may be related to the black race of our patients and probably to the 
overweight/obesity noted in most of them. 
In fact, obesity and overweight accounted for more than 40% in this study. This is much higher than the 
23.6% found by AAM Djelantik in the Netherlands in 2013 [19] and less than 64% in South Africa, 65% in 
Mexico and 55 to 63% in the USA [20]. 
This phenomenon, observed almost everywhere in the world, is the result of urbanisation, combined with a 
sedentary lifestyle and the consumption of high-energy supermarket foods. And in our environment, 
women in general and pregnant women in particular are not very keen on sport. Nor are there any precise 
recommendations during prenatal consultations on what exactly women should do to avoid putting on too 
much weight. 
Almost half of our patients had dyslipidaemia, whether related to total cholesterol, HDL, LDL or 
triglycerides. There is growing evidence of a link between dyslipidaemia and adverse pregnancy outcomes 
[21–23]. It has also been shown that lipids increase with gestational age and should therefore be 
monitored, particularly because of the risk of macrosomia [24]. 
CRP was elevated in the majority of cases (85.6%). In our study, we looked for it as a cardiovascular risk 
factor. It is also considered a useful parameter for assessing the severity of the clinical risk of pre-
eclampsia in patients with a BMI of less than 25 kg/m2 in the 3rd trimester [25]. 
It has also been suggested that an elevated CRP postpartum could serve as a guide for interventional 
studies aimed at reducing cardiovascular morbidity in women with metabolic syndrome, particularly after 
pre-eclampsia or gestational hypertension [26]. 
 
As regards cardiovascular risk, we found an average risk of 9.24% using the Framingham score over 30 
years. A median of 2.2% was found by calculating for the same Framingham score the risk of more than 
4273 women who had previously (2-7 years) suffered from gestational diabetes, and 1.8% of these 
women had a high risk. Gestational diabetes, hypertensive disorders during pregnancy and premature 
delivery were associated with a higher risk [27]. 
 
5. CONCLUSION 
 
The study demonstrated the existence of cardiovascular risk factors in women with adverse pregnancy 
outcomes in Lubumbashi. The risk to which these factors expose these women is real. These results 
underline the importance of early and systematic management of cardiovascular risk factors in women 



 

 

with adverse pregnancy outcomes, in order to prevent the onset of cardiovascular disease in the long 
term. A multidisciplinary approach and studies, involving obstetricians, cardiologists and nephrologists, 
seem essential to improve the long-term follow-up of this category of women. 
Further work is needed to develop reliable analytical methods for assessing cardiovascular risk. 
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ABBREVIATIONS 
 
APO: Adverse Pregnancy Outcome 
BMI: body mass index, 
CVD: Cardiovascular Disease 



 

 

CVRF: Cardiovascular Risk Factor 
DRC: Democratic Republic of Congo 
HDL: High-Density Lipoprotein 
hs-CRP: High-sensitivity C-Reactive Protein 
LDL: Low-Density Lipoprotein 
mg/dL: Milligrams per deciliter 
SD: Standard Deviation 


