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Abstract 
Background: Preterm premature rupture of membranes (PPROM) is one of 
the most common complications of pregnancy. It is one of the leading identi-
fiable cause of preterm deliveries, and an important cause of maternal and 
perinatal morbidity and mortality. The aim of this study was to determine the 
prevalence of PPROM, to identify its associated factors and to evaluate the 
early outcome (within 72 hrs after delivery) following PPROM at the Ba-
menda Regional Hospital (BRH). Methods: A cross-sectional study was con-
ducted in March and April 2020. Three hundred and eighty-seven women 
who delivered at the labour room of the BRH were included in this study. In-
terviewer-administered questionnaires were used to obtain data. The cases of 
PPROM were women who had lost amniotic fluid continuously before hospi-
talisation and whose gestational age was between 28 weeks + 0 days and 36 
weeks + 6 days. Descriptive statistics followed by logistic regression analyses 
were conducted with level of significance set at p-value <0.05. Results: Among 
the 387 participants included in the study, 19 had PPROM giving a preva-
lence of 4.91%. Of 57 preterm deliveries, PPROM accounted for 33.33% (n = 
19). The statistically significant independent factors associated with lower 
odds of PPROM were the age groups 20 - 29 years (aOR = 0.07, 95% CI: 0.01 
- 0.42, p = 0.003) and ≥30 years (aOR = 0.01, 95% CI: 0.001 - 0.14, p = 0.001), 
and attending ANC ≥ 4 times (aOR = 0.23, 95% CI: 0.06 - 0.84, p = 0.026). 
Whereas, having a multiple pregnancy (aOR = 39.72, 95% CI: 7.19 - 219.33, p 
< 0.001), urinary tract infection during pregnancy (aOR = 104.86, 95% CI: 
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12.25 - 897.90, p < 0.001), genital tract infections during pregnancy (aOR = 
17.34, 95% CI: 2.67 - 112.56, p = 0.003), and having a history of preterm deli-
very (aOR = 27.65, 95% CI: 1.76 - 434.15, p = 0.018) were associated with a 
higher likelihood of PPROM. The study revealed that 10.53% (n = 2) of women 
who had PPROM had an unfavourable outcome. Babies born by mothers who 
had PPROM were more likely to have an unfavourable outcome (OR = 14.44, 
95% CI: 5.42 - 38.48, p < 0.001). Conclusion: Preterm premature rupture of 
membranes considerably causes perinatal morbidity and mortality, and thus 
optimum obstetric and medical care is essential for the reduction of the com-
plications related to it. 
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1. Background 

Premature rupture of membranes (PROM) refers to the spontaneous rupture of 
the foetal membranes any time beyond the 28th week of pregnancy but before the 
onset of labour [1]. When rupture of membranes occurs beyond the 37th week 
but before the onset of labour, it is called term PROM (TPROM) and when it 
occurs before 37 completed weeks; it is called preterm PROM (PPROM) [1]. 

The incidence of PROM ranges from about five to ten percent of all deliveries 
[2]. The magnitude of PROM varies from country to country with a prevalence 
of 6.3% in Nigeria [3], 13.8% in Uganda [4] and 7.4% in Cameroon [5]. Preterm 
PROM occurs in approximately 3% of all pregnancies and causes about one 
third of preterm births [2]. The prevalence of PPROM ranges from 2.2% - 4% in 
India [6] [7], 2.8% in Canada [8], 3.1% in Brazil [9], 3.3% in Nigeria [10], to 
4.1% in Egypt [11]. 

The cause of PPROM is multifactorial. It may be related to a structural defect 
in the membranes because of collagen deficiency or malformation, to the wea-
kening of the membranes because of enzymatic destruction in inflammatory or 
infectious processes, and to sac exposure due to cervical incompetence. Many 
risk factors are associated with PPROM such as black race, low socioeconomic 
status of pregnant women, intrauterine infection at an early gestational age, va-
ginal bleeding during pregnancy, history of sexually transmitted infections, pre-
vious preterm delivery, polyhydramnios, multiple pregnancy, inadequate pre-
natal care and smoking during pregnancy, among others [12] [13]. Subclinical 
intrauterine infection has been implicated as a major aetiological factor in the 
pathogenesis and consequential maternal and neonatal morbidity in PPROM 
[14]. 

The burden of PROM ranges from maternal and neonatal morbidity and mor-
tality to national economic loss due to drug expense, hospitalization, absence 
from the workplace and expense to the health professionals [15]. Complications 
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of PPROM for the foetus and new born include prematurity, cord compression 
that leads to foetal distress, neonatal sepsis, respiratory distress syndrome (RDS), 
cord prolapse, placental abruption and risk of foetal and neonatal death [16]. 
Regarding the maternal risks, chorioamnionitis is the most common complica-
tion [15]. Other complications include; endometritis, retained placenta and hae-
morrhage requiring dilation and curettage, increased need for caesarean deli-
very, maternal sepsis, and maternal death [15] [17].  

Currently, there is no effective way of preventing spontaneous rupture of foetal 
membranes with a consequent inability to control its incidence [10]. Prediction 
and prevention of PPROM would offer the best opportunity to prevent its com-
plications [15]. The study of Monebenimp et al. [5] in Yaoundé, Cameroon re-
vealed the prevalence of PROM to be 7.4%, without specifying that of PPROM 
nor determining its risk factors and outcome. There is scarcity of data on preva-
lence, risk factors and outcome of PPROM in Bamenda, Cameroon. Hence, this 
study aims to determine the prevalence, the risk factors and to evaluate the out-
come of PPROM among pregnant women attending the Bamenda Regional Hos-
pital.  

2. Methods 
2.1. Study Design and Setting  

This was a cross-sectional study conducted for 2 months from the 1st of March 
to the 30th of April 2020 at the Obstetrics and Gynaecology Department and the 
Neonatology Units of the Bamenda Regional Hospital (BRH). Bamenda is the 
capital of the Northwest Region (NWR) of Cameroon and has an estimated 
population of 394,000 inhabitants. The BRH is one of the major referral hospit-
als of the region. The Obstetrics and Gynaecology Department and the Neona-
tology Unit of the Paediatric department have both outpatient and inpatient ser-
vices. The Obstetrics and Gynaecology Department has a gynaecology ward, an 
antenatal care unit, a family planning unit, a labour room, and a postnatal ward. 
The Paediatric department is made of the Neonatology Unit, the hospitalisation 
ward and outpatient consultation. The neonatology unit has eight incubators, 20 
neonatal beds, two oxygen concentrators and a pure oxygen source. 

2.2. Study Population 

The study population comprised of all mothers who delivered at the BRH labour 
room during the data collection period, and their babies. All mothers who gave 
their consent to take part in the study were included in the study. Mothers whose 
gestational age could not be determined were excluded. 

2.3. Sample Size Calculation and Sampling Technique  

The sample size was calculated using Cochran’s formula. Using an estimated pro-
portion (p) of PPROM of 13.7% from a study by Addisu et al. in Ethiopia [18], 
our calculated minimum sample size was 182 mothers who delivered. The sam-
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pling technique was consecutive, involving all women who met the inclusion cri-
teria during the data collection period. 

2.4. Study Procedure  

After obtaining ethical clearance (No 2020/0025H/UBa/IRB) to carry out the study 
from the Ethical Committee of the University of Bamenda and administrative 
authorization from the Director of the BRH, mothers who met the inclusion cri-
teria and gave their consent to the study were recruited. The recruitment process 
was carried out by the researcher daily during the data collection period. 

The mothers were identified through the register of the labour room, traced to 
the postnatal ward or neonatology unit, and a face-to-face interview was carried 
out. Information got from each mother within the first 72 hours following deli-
very was entered onto a pre-tested questionnaire (Appendix). The signs and 
symptoms present prior to hospitalization, such as loss of fluid, blood loss, or 
uterine contractions, were retrospectively evaluated. Women who had a diagnosis 
of PROM were identified. All maternal diseases that occurred during pregnancy 
and those prior to pregnancy were investigated from the antenatal records and 
the admission file. Additional information regarding delivery details, maternal 
outcome and neonatal outcome were extracted from the admission files of both 
the mother and the baby if hospitalized and recorded on the questionnaire.  

Cases of urinary tract infection (UTI) during pregnancy and the term at which 
they occurred were identified in antenatal records. Cases of genital tract infec-
tion were considered if the women had a history of non-white vaginal discharge, 
associated with foul odour, itching, or dyspareunia and documented in antenatal 
records. Per vaginal bleeding during pregnancy (threatened abortion or ante-
partum haemorrhage) was also considered if documented in antenatal records. 
For these pathologies, the term of pregnancy at which they occurred was deter-
mined. 

PROM was considered when the woman had a history of continuous loss of am-
niotic fluid before hospitalization and/or documented by a Medical Doctor (Gener-
al Practitioner or Obstetrician/Gynaecologist). This was recorded as PPROM if it 
occurred at a gestational age < 37 weeks and TPROM if it occurred at a gesta-
tional age ≥ 37 weeks. In Cameroon, rupture of membranes before 28 weeks 
gestation is considered as an abortion. The gestational age was assessed based on 
the last menstrual period or a first or second trimester ultrasound. 

2.5. Data Collection and Analysis 

The data was entered at the end of the collection process into a computer and 
analysed using the computer software Epi info version 7.2. Categorical variables 
were reported as frequencies and percentages, while numerical variables were 
summarized as means with their corresponding standard deviation (SD) and 
range. The measure of association was reported as odds ratios with correspond-
ing 95% confidence interval and p-value of <0.05. After bivariate analysis, the 
factors that were statistically significant were entered for multivariate logistic re-
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gression analyses to determine the factors independently associated with PPROM 
among pregnant women admitted at the BRH. The level of significance was set 
at p-value <0.05. 

3. Results 

Four hundred and three women were selected, of whom 11 refused to take part 
in the study and five women were excluded because their gestational age could 
not be determined. Thus, 387 participants were included in the study among 
which 34 had PROM, 19 had preterm PROM, and 57 had preterm deliveries.  

3.1. General Characteristics of the Study Population  

The ages of the participants ranged from 13 to 45 years with a mean age of 27.46 
± 5.67 years. Most participants were in the age group 20 - 29 years (n = 235, 
60.72%), were married (n = 304, 78.55%), self-employed (n = 182, 47.03%) and 
had a secondary school level of education (n = 213, 55.04%) (Table 1). 

Concerning the obstetric characteristics of the participants, majority of our 
participants were multigravida (n = 233, 60.21%), multipara (n = 142, 36.69%), 
had attended four or more antenatal consultations (n = 301, 77.78%), and had a 
singleton pregnancy (n = 371, 95.87%) (Table 2). 

3.2. Prevalence of Preterm Premature Rupture of Membranes 

Among the 387 participants included in the study, the prevalence of PROM was  
 
Table 1. Sociodemographic characteristics of participants.      

Variables Frequency (n = 387) Percentage (%) 

Maternal age (in years)   

<20 18 4.65 

20 - 29 235 60.72 

≥30 134 34.63 

Marital status   

Single 83 21.45 

Married 304 78.55 

Maternal occupation   

Formal employment 77 19.90 

Self-employment 182 47.03 

Student 64 16.54 

House wife 64 16.54 

Level of education   

Primary 40 10.34 

Secondary 213 55.04 

University 134 34.63 

Formal employment = teacher, nurse, lawyer, accountant, banker etc.; Self-employment = farmer, tailor, 
hairdresser, trader etc. 
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Table 2. Obstetric characteristics. 

Variables Frequency (n = 387) Percentage (%) 

Gravidity   

Primigravida 104 26.87 

Multigravida 233 60.21 

Grand-multigravida 50 12.92 

Parity   

Nullipara 123 32.82 

Primipara 109 28.17 

Multipara 142 36.69 

Grand-multipara 9 2.33 

Number of ANC   

<4 86 22.22 

≥4 301 77.78 

Type of Pregnancy   

Singleton 371 95.87 

Multiple 16 4.13 

ANC = Antenatal consultations. 

 
8.79% (n = 34) and the prevalence of preterm PROM was 4.91% (n = 19). The 
proportion of PPROM was 33.33% of all preterm deliveries. The gestational age 
at which PPROM occurred ranged from 28 to 36 weeks, with a mean of 33 weeks 
+ 2 days ± 2 weeks + 2 days. 

3.3. Factors Associated with Preterm Premature Rupture of  
Membranes 

After multivariate logistic regression analysis, women belonging to the age groups 
20 - 29 years (aOR = 0.07, 95% CI: 0.01 - 0.42, p = 0.003) and ≥30 years (aOR = 
0.01, 95% CI: 0.001 - 0.14, p = 0.001) were less likely to have PPROM. Women 
who attended ANC ≥ 4 times were less likely to experience PPROM compared to 
their counterparts who attended < 4 ANC (aOR = 0.23, 95% CI: 0.06 - 0.84, p = 
0.026) (Table 3(a)). 

Whereas, women with multiple pregnancies (aOR = 39.72, 95% CI: 7.19 - 
219.33, p < 0.001), who had UTI during pregnancy(aOR = 104.86, 95% CI: 12.25 
- 897.90, p < 0.001), who had genital tract infections during pregnancy (aOR = 
17.34, 95% CI: 2.67 - 112.56, p = 0.003) and who had a history of preterm deli-
very (aOR = 27.65, 95% CI: 1.76 - 434.15, p = 0.018) had higher odds of devel-
oping PPROM (Table 3(a) and Table 3(b)). 

3.4. Early Outcome Following Preterm Premature Rupture of  
Membranes  

 Mode of delivery 
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Table 3. Factors associated with PPROM on bivariate and multivariate logistic regression analyses. 

(a) 

VARIABLES 
PPROM 
N (%) 

NO PPROM 
N (%) 

OR (95% CI) P-value aOR (95% CI) P-value 

Maternal age (in years)       

<20 4 (22.22) 14 (77.78) Reference  Reference  

20 - 29 11 (4.68) 224 (95.32) 0.17 (0.05 - 0.61) 0.006* 0.07 (0.01 - 0.42) 0.003* 

≥30 4 (2.99) 130 (97.01) 0.11 (0.02 - 0.48) 0.003* 0.01 (0.001 - 0.14) 0.001* 

Marital status       

Married 13 (4.28) 291 (95.72) Reference    

Single 6 (7.23) 77 (92.77) 1.74 (0.64 - 4.74) 0.275 /  

Employment status       

Employed 11 (4.25) 248 (95.75) Reference    

Unemployed 8 (6.25) 120 (93.75) 1.50 (0.59 - 3.84) 0.393 /  

Level of education       

Primary 2 (5.00) 38 (95.00) Reference    

Secondary 15 (7.04) 198 (92.96) 1.44 (0.32 - 6.55) 0.638 /  

University 2 (1.49) 132 (98.51) 0.29 (0.04 - 2.11) 0.221 /  

PV bleeding in pregnancy       

Yes 3 (27.27) 8 (72.73) 8.44 (2.04 - 34.85) 0.003* 9.21 (0.94 - 90.25) 0.057 

No 16 (4.26) 360 (95.74) Reference  Reference  

Consumed alcohol  
during pregnancy 

      

Yes 2 (4.26) 45 (95.74) 0.84 (0.19 - 3.78) 0.825 /  

No 17 (5.00) 323 (95.00) Reference    

Number of ANC       

<4 10 (11.63) 76 (88.37) Reference  Reference  

≥4 9 (2.99) 292 (97.01) 0.23 (0.09 - 0.59) 0.002* 0.23 (0.06 - 0.84) 0.026* 

Type of pregnancy       

Singleton 14 (3.77) 357 (96.23) Reference  Reference  

Multiple 5 (31.25) 11 (68.75) 11.59 (3.55 - 37.87) <0.001* 39.72 (7.19 - 219.33) <0.001* 

*Significant P-value; N = frequency; CI = Confidence interval; OR = Odds ratio (bivariate logistic analysis); aOR = Adjusted Odds ratio (multivariate logistic 
analysis); PPROM = Preterm premature rupture of membranes; PV = Per vaginal; ANC = Antenatal consultation. 

(b) 

VARIABLES 
PPROM 
N (%) 

NO PPROM 
N (%) 

OR (95% CI) P-value aOR (95% CI) P-value 

UTI in pregnancy       

Yes 4 (50.00) 4 (50.00) 24.26 (5.53 - 106.48) <0.001* 104.86 (12.25 - 897.90) <0.001* 

No 15 (3.96) 364 (96.04) Reference  Reference  

Genital infection in pregnancy       
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Continued 

Yes 4 (25.00) 12 (75.00) 7.93 (2.29 - 27.49) 0.001* 17.34 (2.67 - 112.56) 0.003* 

No 15 (4.04) 356 (95.96) Reference  Reference  

Gravidity       

<2 6 (5.77) 98 (94.23) 0.96 (0.23 - 4.00 0.954 /  

2 - 4 10 (4.29) 223 (95.71) 0.70 (0.19 - 2.65) 0.602 /  

≥5 3 (6.00) 47 (94.00) Reference    

Parity       

<2 13 (5.51) 223 (94.49) 0.47 (0.05 - 4.00) 0.486 /  

2 - 4 5 (3.52) 137 (96.48) 0.29 (0.03 - 2.79) 0.285 /  

≥5 1 (11.11) 8 (88.89) Reference    

Past history of PROM       

Yes 3 (27.27) 8 (72.73) 8.44 (2.04 - 34.85) 0.003* 3.18 (0.23 - 44.04) 0.388 

No 16 (4.26) 360 (95.74) Reference  Reference  

Past history of abortion       

Yes 4 (5.33) 71 (94.67) 1.12 (0.36 - 3.46) 0.850 /  

No 15 (4.81) 297 (95.19) Reference    

Past history of preterm delivery       

Yes 3 (37.50) 5 (62.50) 13.61 (2.98 - 62.01) 0.001* 27.65 (1.76 - 434.15) 0.018* 

No 16 (4.22) 363 (95.78) Reference  Reference  

Past history of Caesarean section       

Yes 3 (5.17) 55 (94.83) 1.06 (0.30 - 3.78) 0.918 /  

No 16 (4.86) 313 (95.14) Reference    

*Significant P-value; N = frequency; CI = Confidence interval; OR = Odds ratio (bivariate logistic analysis); aOR = Adjusted Odds ratio (multivariate logistic 
analysis); / = not included in multivariate analysis due to a P-value > 0.05 on bivariate analysis; PPROM = Preterm premature rupture of membranes; UTI = 
Urinary tract infections. 

 
Among the 19 participants who had preterm PROM, 13 (68.42%) had spon-

taneous onset of labour and vaginal delivery, 5 (26.32%) underwent a caesarean 
section (CS), and one (5.26%) had an induced vaginal delivery. The major indi-
cations for CS were cord prolapse (n = 3, 60%), acute foetal distress (n = 1, 20%) 
and breech presentation (n = 1, 20%). 
 Foetal/neonatal outcome 

Among the babies delivered by women who had PPROM, 57.89% (n = 11) had 
an unfavourable outcome (either born alive but admitted in the neonatal ward, 
stillbirth, neonatal death, fifth minute Apgar score < 7 or birth weight < 2500 g). 
The mean birth weight was 2436.84 ± 618.43 g with a range of 1100 - 3200 g. The 
perinatal loss rate among babies born by women with PPROM was 10.53% (n = 
2). 

Babies born by women who had PPROM were significantly more likely to be 
admitted in the neonatal ward (OR = 11.37, 95% CI: 4.26 - 30.35, p < 0.001), to 
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be stillborn (OR = 20.39, 95% CI: 1.23 - 339.31, p = 0.036), to have a fifth minute 
Apgar score < 7 (OR = 5.12, 95% CI: 1.33 - 19.78, p = 0.018) to have a birth-
weight < 2500 g (OR = 22.94, 95% CI: 8.24 - 63.86, p < 0.001), and to have an 
unfavourable outcome in general (OR = 14.44, 95% CI: 5.42 - 38.48, p < 0.001) 
compared to their counterparts who were born by women without PPROM 
(Table 4).  
 Acute causes of neonatal morbidity among babies born from mothers 

with PPROM 
The reasons for hospitalisation among the nine babies admitted in the neona-

tology unit following PPROM include low birth weight (n = 6, 66.67%), birth 
asphyxia (n = 1, 11.11%), neonatal infection (n = 1, 11.11%) and respiratory dis-
tress syndrome (n = 1, 11.11%). Babies born following PPROM were more likely 
to be hospitalised for low birth weight (OR = 16.51, 95% CI: 5.21 - 52.32, p < 
0.001) (Table 5). 

 
Table 4. Foetal/neonatal outcome and association with PPROM. 

VARIABLES 
PPROM 
N (%) 

NO PPROM 
N (%) 

OR (95% CI) P-value 

Still birth     

Yes 1 (5.26) 1 (0.27) 20.39 (1.23 - 339.31) 0.036* 

No 18 (94.74) 367 (99.73) Reference  

Admission in neonatal ward     

Yes 9 (47.37) 27 (7.34) 11.37 (4.26 - 30.35) <0.001* 

No 10 (52.63) 341 (92.66) Reference  

Neonatal death     

Yes 1 (5.26) 5 (1.36) 4.03 (0.45 - 36.35) 0.214 

No 18 (94.74) 363 (98.64) Reference  

1st minute Apgar     

<7 2 (10.53) 17 (4.62) 2.43 (0.52 - 11.38) 0.259 

≥7 17 (89.47) 351 (95.38) Reference  

5th minute Apgar     

<7 3 (15.79) 13 (3.53) 5.12 (1.33 - 19.78) 0.018* 

≥7 16 (84.21) 355 (96.47) Reference  

Birth weight (in grams)     

<2500 10 (52.63) 17 (4.62) 22.94 (8.24 - 63.86) <0.001* 

≥2500 9 (47.37) 351 (95.38) Reference  

Outcome     

Favourable 8 (42.11) 336 (91.30) Reference  

Unfavourable 11 (57.89) 32 (8.70) 14.44 (5.42 - 38.48) <0.001* 

*Significant P-value; N = Frequency; CI = Confidence interval; OR = Odds ratio; PPROM = Preterm pre-
mature rupture of membranes.  

https://doi.org/10.4236/ojog.2021.113023


D. W. Pisoh et al. 
 

 

DOI: 10.4236/ojog.2021.113023 242 Open Journal of Obstetrics and Gynecology 
 

Table 5. Acute causes of neonatal morbidity among babies born from mothers with 
PPROM. 

VARIABLES 
PPROM 

n (%) 
NO PPROM                          

n (%) 
OR (95% CI) P-value 

Birth asphyxia     

Yes 1 (5.26) 10 (2.72) 1.98 (0.24 - 16.39) 0.523 

No 18 (94.74) 358 (97.28) Reference  

Low birth weight     

Yes 6 (31.58) 10 (2.72) 16.51 (5.21 - 52.32) <0.001* 

No 13 (68.42) 358 (97.28) Reference  

Neonatal infection     

Yes 1 (5.26) 4 (1.09) 5.07 (0.54 - 47.62) 0.156 

No 18 (94.74) 364 (98.91) Reference  

Respiratory distress syndrome     

Yes 1 (5.26) 3 (0.82) 6.77 (0.67 - 68.31) 0.105 

No 18 (94.74) 365 (99.18) Reference  

*Significant P-value; N = Frequency; CI = Confidence interval; OR = Odds ratio; PPROM = Preterm pre-
mature rupture of membranes. 

 
 Maternal Outcome 

Among the 19 women with PPROM, 2 (10.53%) had an unfavourable out-
come (one had post-partum endometritis, and the other had a retained placenta 
with postpartum haemorrhage. Among the 368 women without PPROM, 1 
(0.27%) had an unfavourable outcome (post-partum endometritis) following a 
caesarean delivery not related to PROM. Women who had PPROM were more 
likely to develop postpartum endometritis (OR = 20.39, 95% CI: 1.23 - 339.31, p 
= 0.036), and less likely to have a favourable outcome (OR = 0.02, 95% CI: 0.002 
- 0.27, p = 0.003) (Table 6). 

4. Discussion 
4.1. Prevalence of Preterm Premature Rupture of Membranes 

The prevalence of PPROM among women admitted at the Bamenda Regional 
Hospital was 4.91% and it accounted for one-third of all preterm births. Our 
prevalence is close to 4.1% reported by Abouseif et al. [11] in Egypt and to 4% 
reported by Rajan et al. [7] in India. Our prevalence is higher than the 3.3% re-
ported by Okeke et al. [10] in Nigeria, the 2.8% reported by Bouvier et al. [8] in 
Canada and that reported by Hackenhaar et al. [9] in Brazil of 3.1%. The diver-
sity in the definitions of PPROM in the various studies could explain some of 
these differences. The higher rate of PPROM in our study could also be ex-
plained by the fact that the BRH is a main referral hospital of the North-West 
Region of Cameroon, to which complicated cases are usually referred. Further-
more, the low rate in Brazil and Canada may be due to better socioeconomic  
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Table 6. Maternal outcome and association with PPROM. 

VARIABLES 
PPROM 

n (%) 
NO PPROM 

n (%) 
OR (95% CI) P-value 

Postpartum endometritis     

Yes 1 (5.26) 1 (0.27) 20.39 (1.23 - 339.31) 0.036* 

No 18 (94.74) 367 (99.73) Reference  

Retained placenta     

Yes 1 (5.26) 0 (0.00) Undefined  

No 18 (94.74) 368 (100.00)   

Maternal outcome     

Favourable 17 (89.47) 367 (99.73) 0.02 (0.002 - 0.27) 0.003* 

Unfavourable 2 (10.53) 1 (0.27) Reference  

*Significant P-value; N = Frequency; CI = Confidence interval; OR = Odds ratio; PPROM = Preterm pre-
mature rupture of membranes; Favourable outcome = No maternal complication; Unfavourable outcome = 
Presence of maternal complication. 

 
status, regular antenatal check-ups, prompt identification and treatment of va-
ginal infections and other risk factors in developed countries compared to de-
veloping countries. The study conducted by Byonanuwe et al. [5] in Uganda re-
vealed a prevalence of 7.5%, which is higher than our findings. This discrepancy 
may be attributed to the contextual differences in the study settings. The study 
conducted in Uganda was in a rural setup and in the only well-equipped facility 
with which referral of pregnant women with PROM is made.  

4.2. Factors Associated with Preterm Premature Rupture of  
Membranes 

Women belonging to the age groups 20 - 29 years and ≥30 years were statistical-
ly less likely to develop PPROM compared to those aged < 20 years in this study. 
This finding differs from what was found in the study done by Hackenhaar et al. 
[9] in Brazil, where women aged ≥30 years were instead more likely to develop 
PPROM. This discrepancy might be due to difference in the study population 
and study setting.  

Not attending ANC decreases the chance of identifying risk factors and pro-
viding appropriate interventions towards prevention of PPROM. Our finding 
revealed that women who attended four or more ANCs were less likely to have 
PPROM as compared to women who attended ANC less than four times. This 
finding is in line with studies conducted in India and Uganda [19] [20]. Howev-
er, in the study done by Assefa et al. [21] in Ethiopia, the number of ANCs was 
not significantly associated with PROM. This discrepancy might be because of a 
difference in study design. The study done in Ethiopia was a case-control study 
and ANC coverage in both groups was similarly high.  

In our study, participants who had multiple pregnancies were statistically sig-
nificantly more likely to develop PPROM than those who had singleton preg-
nancies. This is similar to the findings of Mercer et al. [22] in the USA and 
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Bouvier et al. [8] in Canada. 
A history of preterm delivery was statistically associated with the occurrence 

of PPROM, which is similar to the findings from literature from Canada, China 
and the USA [8] [23] [24]. However, the study by Assefa et al. [21] in Ethiopia 
revealed no association between history of preterm delivery and PPROM.  

Our study revealed that women who had UTI during pregnancy were statisti-
cally more likely to develop PPROM. This finding is similar to the findings of 
Addisu et al. [18] in Ethiopia but contrary to the findings of Hackenhaar et al. 
[9] in Brazil. UTIs are potential reservoirs for bacteria that cross to the vagina 
and ascend through the cervical canal to the membranes where they cause loca-
lized inflammation. The bacteria produce several proteolytic enzymes such as 
collagenase and gelatinase that can cause local weakening of the membranes. 
The subsequent prostaglandin production resulting from localized inflammation 
leads to occult contractions with increased shearing stress at the internal cervical 
os resulting in PROM. 

Women who had a genital tract infection during pregnancy in this study were 
statistically more likely to have PPROM. This is in line with studies conducted in 
Ethiopia, Uganda and Egypt [18] [20] [25] whereas Hackenhaar et al. [9] in Bra-
zil found no association. Some genital bacteria produce enzymes such as pro-
teases, phospholipases, and collagenases, which cause membrane weakness and 
rupture [2]. These genital tract infections are often diagnosed and treated late 
and so can cause PROM in some cases, whereas treatment completion for these 
infections in some hospitals will prevent PROM. 

Per vaginal bleeding during pregnancy (threatened abortion or antepartum 
haemorrhage) was not statistically associated with PPROM in our study on mul-
tivariate analysis, even though there was an association on crude analysis. This is 
contrary to the findings of Hackenhaar et al. [9] and Addisu et al. [18]. This dif-
ference might be due to a low frequency of per vaginal bleeding during preg-
nancy among our study participants. 

On bivariate analysis, a history of PROM was statistically associated with the 
occurrence of PPROM but there was no statistically significant association on 
multivariate analysis, which is contrary to the findings of Addisu et al. [18] and 
Bouvier et al. [8] in Canada who had a significant association between a history 
of PROM and occurrence of PPROM. Obstetric problems are usually recurrent 
in nature and failure of our study to show an association between a history of 
PROM and occurrence of PROM might be because of few women with a history 
of PROM within our study sample.  

No statistical association was found between the marital status, employment 
status, level of education, alcohol consumption, gravidity, parity, history of abor-
tion and history of caesarean delivery and the occurrence of PPROM. 

4.3. Outcome Following Preterm Premature Rupture of  
Membranes 

 Foetal/Neonatal Outcome 
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Most (57.89%) of babies born following PPROM in our study had an unfa-
vourable outcome. This is slightly lower than 61.3% reported by Abouseif et al. 
[11] in Egypt. It is however higher than 28.6% reported by Fishman et al. [26] in 
Zambia. The higher rates in our study and the study done in Egypt may be be-
cause they were done in referral hospitals that received complicated cases of 
PPROM and had a higher number of low birth weight babies. 

This study revealed a perinatal loss among babies born following PPROM of 
10.53%, which is higher than 8.9% reported by Okeke et al. [10] in Nigeria and 
3.29% reported by Mohan et al. [6] in India. However, this rate is lower when 
compared to 14.3% reported by Abouseif et al. [11] in Egypt probably because 
there was a high rate of low birth weight. 

The proportion of babies born following PPROM that were admitted in the 
neonatal ward in our study was 47.37% which is close to 47% reported by Abou-
seif et al. [11]. Higher values of 65.3% and 75.8% were reported in other studies 
[27] [28]. The higher rate of admission 
compared to our study was because their studies were performed on preterm 
babies, therefore more problems and a higher rate of admission compared to our 
study that included infants born at a wider range of gestational ages. 

The study of Sultana et al. [29] in Pakistan revealed a proportion of low birth 
weight babies to be 35.5%. In our study, a higher proportion of babies born fol-
lowing PPROM (52.63%) had low birth weight. Other studies had higher values 
(79.3%) than what we found [11]. 

Our study also showed that 15.79% of babies born following PPROM had a 
fifth minute APGAR less than 7. This differs from 30.6% reported by Sultana et 
al. [29]. This difference is probably because of the fact that Sultana et al. had a 
much larger sample.  
 Maternal Outcome 

In our study, 10.53% of women who had PPROM developed an unfavourable 
outcome (had a complication). The reported morbidities were postpartum en-
dometritis and retained placenta. We did not have any case of chorioamnionitis. 
The study of Okeke et al. [10] in Nigeria revealed a much higher proportion of 
maternal morbidity (20%). This discrepancy is because of the possible lack of ef-
fectiveness of prophylactic antibiotics, as noted in the study of Okeke et al. [10] 
and low socio-economic status of patients involved. 

5. Study Limitations 

The diagnosis of PROM was made based on clinical evaluation, and no other 
confirmatory tests were done except for ultrasound in some cases. We had no 
control over the methods used in measuring birth weight and determining the 
Apgar score of the neonates. This research might be subjected to recall bias, 
since participants might not have remembered and reported past events correctly. 

6. Conclusion 

The prevalence of PPROM at the Bamenda Regional Hospital is similar to what 
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is found in other low and middle-income countries. The identified risk factors of 
PPROM are maternal age less than 20 years, less than four ANCs attended, mul-
tiple pregnancy, urinary or genital tract infection during pregnancy, and history 
of preterm delivery. It is essential to screen for the modifiable factors during an-
tenatal care to prevent PPROM. 
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List of Abbreviations 

ANC: Antenatal consultations;  
BRH: Bamenda Regional Hospital;  
NWR: North West Region;  
PPROM: Preterm premature rupture of membranes;  
PROM: Premature rupture of membranes;  
SD: Standard Deviation;  
TPROM: Term premature rupture of membranes;  
UTI: Urinary tract infections.   

Appendix 

QUESTIONNAIRE  
Study No............................... Date of interview....................  
SECTION A: SOCIO-DEMOGRAPHIC VARIABLES  
1) Age of the mother (in years)...........  
2) Marital status. 1 = Single ☐ 2 = Married ☐              
3) Maternal occupation.  
1 = Formal employment ☐  3 = House-wife ☐   
2 = Self-employed ☐   4 = Student ☐ 
4) Maternal level of education.  
1 = No education ☐    3 = Secondary ☐  
2 = Primary School ☐   4 = University level ☐ 
SECTION B: CURRENT OBSTETRIC HISTORY 
5) Did you smoke cigarette during this pregnancy?      
1 = No☐  2 = Yes ☐ 
6) Did you consume alcohol during this pregnancy?     
1 = No☐  2 = Yes ☐ 
7) How many times have you been pregnant before (gravid formula)?........ 
8) What is the date of your last menstrual period?.......................... 
9) Did you lose liquor continuously before the onset of labour contrac-

tions? 
1 = No ☐  2 = Yes ☐ 
10) If yes, how was it? 
1 = Clear/pale yellow and watery ☐ 3 = Bloody ☐  
2 = Green-brown and watery ☐  4 = White and thick ☐  
11) What was the gestational age at loss of liquor…........ 
12) Number of ANCs attended.……………..  
13) Type of pregnancy.   
1 = Single ☐ 2 = Multiple ☐    
14) Do you have a history of vaginal bleeding during current pregnancy? 
1 = No ☐  2 = Yes ☐ 
15) If yes to the above question, in which trimester was it? 
1 = First ☐  2 = Second ☐  3 = Third ☐  
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16) Did you have a urinary tract infection during current pregnancy? 
1 = No ☐  2 = Yes ☐ 
17) If yes to the above question, in which trimester was it? (only second 

and third were considered in analysis) 
1 = First ☐  2 = Second ☐  3 = Third ☐  
18) Did you have a genital infection during current pregnancy? 
1 = No ☐  2 = Yes ☐ 
19) If yes to the above question, in which trimester was it? (Only second 

and third were considered in analysis) 
1 = First ☐  2 = Second ☐  3 = Third ☐  
SECTION C: PAST OBSTETRIC HISTORY 
20) Do you have a history of abortion?   
1 = No ☐  2 = Yes ☐ 
21) Do you have a history of Caesarean section?  
1 = No ☐  2 = Yes ☐ 
22) Did you lose liquor continuously before the onset of labour in your 

previous pregnancies (History of premature rupture of membranes)? 
1 = No ☐  2 = Yes ☐ 
23) Did you have labour contractions more than one month before your 

due date in previous pregnancies (History of preterm delivery)? 
1 = No ☐  2 = Yes ☐ 
SECTION D: DELIVERY DETAILS 
24) Preterm delivery?        
1 = No ☐  2 = Yes ☐ 
25) Mode of delivery 
1 = Spontaneous vaginal delivery ☐ 3 = Caesarean section ☐  
2 = Instrumental delivery ☐  4 = Induced vaginal delivery ☐  
26) If Caesarean section, what was the indication? 
1 = Foetal distress ☐  3 = Failed induction ☐  5 = Other…………. 
2 = Breech presentation ☐ 4 = Non progress of labour (Dystocia) ☐  
SECTION E: FOETAL OUTCOME 
27) Birth weight (to the nearest 10 grams) ……………. 
28) APGAR Score.   First minute…………Fifth minute………… 
29) Stillbirth?         
1 = No ☐  2 = Yes ☐ 
30) Neonatal death?   
1 = No ☐  2 = Yes ☐ 
31) Admission to neonatology unit? 
1 = No ☐  2 = Yes ☐ 
32) If yes, what for? 
1 = Neonatal infection ☐  3 = Birth asphyxia ☐ 5 = Other…… 
2 = Respiratory distress syndrome ☐  4 = Low birth weight ☐  
SECTION F: MATERNAL OUTCOME 
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33) Maternal complication? 
1 = No ☐  2 = Yes ☐ 
34) If yes, which? 
1 = Chorioamnionitis ☐  3 = Endometritis ☐  5 = Other………..... 
2 = Retained placenta ☐  4 = Sepsis  ☐  
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