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Abstract: Preterm premature rupture of the membranes (pPROM) is the rupture of membranes during pregnancy
before 37 weeks of gestation. This study aimed to determine the aerobic microorganisms related to preterm pre-labor
rupture of membranes. This retrospective case-control study was carried out at the labor ward of the women's Health
Center in Assiut. It included 250 pregnant women with pPROM (cases) and 250 no pPROM (controls). Data were
collected using structured interview and physical assessment sheets. The results revealed that more study group
women reported carrying heavy objects (p=0.04), using daily transportation (p =0.006), and total physical activity (p
=0.04), more history of PROM (p <0.001), complaints (p <0.001), and sexual intercourse during third trimester (p
=0.03). They had more vaginal discharge with red-brownish color (p <0.001), offensive odor (p =0.02), and pH>7 (p
<0.001). Positive culture was higher in the study group (39.6%), compared to control group (29.2%), p =0.01, with
more staphylococci (p =0.004). No statistically significant relations could be detected between culture and women's
socio-demographic characteristics, obstetric history, current pregnancy problems, characteristics of membrane
rupture and vaginal discharge among women in the study group. In the control group, more women with positive
culture had a crowding index 2+ (p=0.04), and had yellowish-greenish discharge (p =0.001), with offensive odor (p
<0.001). It is concluded that the risk factors of pPROM include woman’s job status, residence, level of activity,
previous history of PROM, having complaints during pregnancy, and having sexual intercourse during the third
trimester. There is an association between the presence of inflammatory vaginal discharge and pPROM, with higher
probability of positive culture. It is recommended that the management of pPROM include a cervical swab with
culture sensitivity. The management protocol should be improved, and strictly followed, with training of health care
providers in following it. Further research is proposed to investigate the effectiveness of nursing interventions aimed
at reducing the risk factors of pPPROM on its occurrence.
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1. Introduction: Premature rupture of membranes occurs between 5
There is indirect evidence that genital tract and 15% of pregnancies, of these, 10% occurs at term
infection precipitates rupture of the membranes in and preterm 2 to 3.5% (Herndndez et al., 2011).
humans. Premature rupture of membranes (PROM) is Previable or Preterm (less than 24 weeks) premature
defined as rupture of the amniotic sac membranes rupture of membranes (pPROM) complicates about 1
before labor onset at 37 weeks of gestation or later. It in every thousand births and is responsible for
constitutes a significant problem in obstetrics. It is substantial perinatal mortality (Margato et al., 2011).
termed prolonged rupture of membrane if it persists It is the 1eading identifiable cause of premature birth
for more than 24 hours to onset of labor (Jazayeri, and accounts for approximately 18% to 20% of
2008). The identification of  pathologic perinatal deaths in the United States (Caughey,
microorganisms in human vaginal flora soon after 2008).
membrane rupture provides support for the eoneept Clinical factors associated with preterm PROM
that bacterial infection may have a role in the include low socioeconomic status, low body mass
pathogenesis of pPROM (McDonald et al., 2010). index, tobacco use, preterm labor history, urinary
Premature rupture of the amniotic sac tract infection, vaginal bleeding at any time in
membranes enclosing the fetus is, as yet, a not fully pregnancy, circulage, and amniocentesis. Fetoscopy
understood process, but may related to the may carry a risk of latrogenic pPROM, although this
mechanical  properties of those membranes depends on the experience of the obstetrician
(Wittenberg, 2011). Umbilical cord blood cytokine (Gratacds, 2012).
values are higher than maternal levels, suggesting The relationship between genital tract infection
significant fetal/placental contribution. Maternal and and preterm delivery, PROM, and prematurity has
umbilical cord cytokine levels are not adequately received much attention recently. Maternal genital
predictive to be used clinically (Mercer et al, 2012). tract infection may frequently play an etiologic role,
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and PROM may result from the colonization of the
upper  genital tract by vaginal bacteria.
Microorganisms such as staphylococcus species,
streptococcus and enterobacteriaceae are associated
with this pathology, since many of them produce
collagenase and phospholipase which have a
weakening effect on membrane integrity (Simhan
and Canavan, 2005).

Rapid diagnostic tests may be used. They are
based on the detection of the insulin-like growth
factor-binding protein-1 (IGFBP-1) and placental a-
microglobulin-1 (PAMG-1) in cervicovaginal
secretions. AmniSure(®) test (PAMG-1) can be done
without speculum, and Actim™Prom test (IGFBP-1)
during speculum examination. Both tests have high
sensitivity and specificity of about 95 % (Marcellin
etal, 2011).

In Egypt, maternal morbidities were strongly
associated with preterm deliveries and low birth
weight (LBW) even after controlling for confounders.
Data indicate that Cairo and Dakahalia had the
highest LBW rate reaching to 17.1% in Cairo and
14.4% in Dakahalia, Port Said and Beheira had the
lowest rates (7.4 and 8.1%, respectively). The overall
weighted percentage of LBW was found to be 12.9%.
Preterm PROM is considered an obstetric problem
which seems to be closely related to the occurrence
of LBW, with an Odds Ratio (OR) 2.1 (Mansour et
al., 2002).

Significance of the study

Preterm PROM is associated with 30-40% of
preterm deliveries and is the leading identifiable
cause of low birth weight. It is associated with
significant risks of morbidity and mortality for both
the fetus and the mother. Preterm  delivery  and
LBW are considered a frequent and significant health
problem in Egypt. This study was done to investigate
if there is a relationship between genital tract
infection and pPROM, which might be a significant
risk factor for preterm delivery and LBW.

Aim of the Study

The aim of this study was to determine the
aerobic microorganisms related to preterm Pre-labor
rupture of membranes (pPROM).

2. Subjects and Methods
I.Technical Design

The technical design includes the research
design, setting of the study, subjects, and tools for
data collection.
Research design

A retrospective hospital-based case-control
study design was used is this study.
Setting

The study was conducted at the labor ward of
the women's Health Center in Assiut. The center
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performs yearly approximately 6381 normal labors,
and 6532 caesarean sections.
Subjects

The study subjects consisted of two groups:
cases and controls, each consisting of 250 pregnant
women.
= Cases group: This group included 250 pregnant

women with pPROM.
= Control group: This group included 250 pregnant
women with no pPROM.

Women in the two groups were similar in every
respect except for pPROM. They were selected
according to the following criteria:

= Inclusion criteria:

o Pregnant woman not in labor

o At 28-36 weeks of gestation

o With a singleton pregnancy.

=  Exclusion criteria:

o Medical conditions necessitating elective
delivery such as diabetes mellitus.

o History of cervical insufficiency

o History of antepartum vaginal bleeding

o History of antibiotic treatment within one
week

o Polyhydramnios

o Pregnancy with major congenital anomalies.

Sample size
The sample size is estimated to detect the

difference between the rate of infection in normal

(p1=40%) and the expected rate in the pPROM

mothers (p,=60%) according to Karat et al. (2006),

with a 95% level of confidence (& error = 5%), and a

study power of 80% (B error=20%). Using the

equation for the difference between two proportions

(Schlesselman, 1982). Accordingly, the estimated

sample size is 107 subjects per group. After

adjustment for a dropout rate of 20%, the sample size
will be 135 women per group.

Data collection tools
Two tools were used for data collection: a

structured interview questionnaire sheet, and a

physical assessment sheet.

=  Structured interview questionnaire sheet: It

was designed by the researcher based on review
of pertinent literature. It was content-validated
through soliciting the opinions of experts in
nursing and medical obstetrics and gynecology.
The sheet included the following sections:

- Socio-demographic characteristics: such as age,
education, job status, residence, income, family
size and number of rooms to calculate the
crowding index (number of persons per room).

- Risk factors and risky habits: smoking (active
and passive), physical activity as carrying heavy
objects, long standing, computer work, daily
transportation, and sleep habits. It also included
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history of chronic diseases, accidents or trauma,
X-ray, amniocentesis, and sexual intercourse
during the third trimester.

- Obstetric history: gravidity, parity, history of
abortion, stillbirth, previous induction of labor,
preterm PROM, obstructed labor, cesarean
section, preterm labor, previous use of
contraceptives, etc.

- Mode and time of last delivery.

- Details of current pregnancy: Gestational
weeks, complaints, and diagnosed problems, as
well as history of infections and medications
during this pregnancy.

»  Physical assessment sheet: This was designed
by the researcher to record the physical findings
during labor as well as the results of lab tests. It
included data regarding:

- Vaginal examinations: number, person who
did it, use of gloves and antiseptics during
examination.

- Findings of examination: condition of the
cervix, presenting part, condition of
membranes and amniotic fluid, as well as the
presence and characteristics of any vaginal
discharge.

- Lab section: to record data about:

o pH of vaginal discharge
o Vaginal swab culture findings.

I1. Operational Design
This design involves description of the

preparatory phase, the pilot study, and then the

fieldwork.

Preparatory phase
The researcher reviewed related national and

international literature using textbooks, articles, and

scientific journals. The tools were then prepared
based on this literature. They were reviewed for
validation by experts in obstetrics and gynecology.

Pilot study
After preparation of the tools, they were pre-

tested on a sample of 100 women before the
beginning of data collection to test the relevance of
the questions to the aim of the work and to determine
whether they are understood by the respondents or
not. The researcher then did the necessary
modifications in the questionnaire. The pilot study
also served to determine the time needed to complete
the questionnaire form. The tools were finalized
based on the results of the pilot study. The pilot
sample was not included in the main study sample.

Fieldwork
The field work was done during the period from

10/5/2009 to 10/5/2010. Upon approval of the start of

the fieldwork, the researcher met with the potential

women attending the center for labor. She explained
the aim and procedures of the study to them, and
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asked for participation. Those who consented to
participate in the study and were eligible according to
the inclusion and exclusion criteria were interviewed
using the structured questionnaire form. After
completion of the interview, the researcher estimated
the gestational age through the date of the Last
Menstrual Period, and calculated the expected date of
delivery. In case the woman does not remember the
date of the Last Menstrual Period, the estimation of
the gestational age was based on ultrasonography in
first trimester.

Women were then asked about pPROM. Those
without pPROM were included in the control group.
Those with pPROM were included in the cases
group. These women were asked about the time of
membrane rupture, and the duration from the time of
membranes rupture until the time of the interview
was calculated and recorded in hours in the tool.
Then, the diagnosis of pPROM was confirmed

For the control group, the researcher collected
secretions from the cervical canal upon admission.
For the study group, a sample of amniotic fluid was
collected in case of leakage; otherwise a sample was
taken from the cervix on a sterile cotton-wool swab.
Then, a smear of the discharge was done on a slide
for staining by gram technique. The appearance,
color and odor of vaginal discharge were recorded.
Culture of the specimens was done on chocolate agar
for Neisseria gonorrhea, blood agar and MacConkey
for Streptococcus pyogenes, Staph, E. coli, Klebsiella
pneumoniae, etc., and Sabouraud medium for
Candida albican.

Iii. Administrative Design

The study protocol was approved by the ethical
committee of the Faculty of Medicine at Assuit
University, Women's Health Center chairman at
Assiut University Hospital, and the ethical committee
of the Faculty of Nursing at Assiut University.
Informed oral consent was obtained before
interviewing any participant, with explanation of the
nature of the study to her, as well as her rights to
refuse or withdraw at any time. Confidentiality was
secured, and any information obtained was used only
for the purpose of research.

IV. Statistical Design

Data entry and statistical analysis were done
using SPSS 16.0 statistical software package. Data
were presented using descriptive statistics in the form
of frequencies and percentages for qualitative
variables, and means and standard deviations for
quantitative variables. Quantitative continuous data
were compared using the non-parametric Mann-
Whitney tests since normal distribution of the data
could not be assumed. Qualitative categorical
variables were compared using chi-square test.
Whenever the expected values in one or more of the
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cells in a 2x2 tables was less than 5, Fisher exact test
was used instead. In larger than 2x2 cross-tables, no
test could be applied whenever the expected value in
10% or more of the cells was less than 5. Statistical
significance was considered at p-value <0.05.

Table 1. Socio-demographic characteristics of pregnant
women in the study and control groups

Group
Study Control X2 p-
(n=250) (n=250) Test | value
No. % No. %
Age (years):
<25 116 | 46.4 | 110 | 44.0
25- 83 | 33.2 62 24.8
30+ 51| 204 78 31.2
Range 17.0-45.0 15.0-45.0
Mean+SD 25.545.0 26.246.0 0.92 0.34
Education:
Illiterate 88 | 352 | 100 | 40.0
Read/write 26 | 104 18 7.2
Basic 44 | 17.6 46 18.4 | 2.86 0.58
Secondary 76 | 30.4 74 29.6
University 16 6.4 12 4.8
Job:
Housewife 233 | 932 | 243 97.2
Working 17 6.8 7 2.8 | 438 | 0.04*
Residence:
Urban 63 | 252 36 144
Rural 187 | 748 | 214 85.6 | 9.18 | 0.002*
Husband job:
Employee 54| 21.6 42 16.8
Manual 196 | 78.4 | 208 832 | 1.86 0.17
worker
Crowding index:
<2 127 | 50.8 | 104 | 41.6
2+ 123 | 49.2 | 146 58.4 | 4.26 | 0.04*

(*) Statistically significant at p<0.05

A comparison of the socio-demographic
characteristics between studied women with pPROM
and control women is described in Table 1. It shows
that they had similar mean age and education, with
more than one-third being illiterate, 35.2% and
40.0%, respectively. Although the majority of study
(93.2%) and control (97.2%) groups were
housewives, the difference was significant
statistically (p =0.04). Similarly, the majority of
women were from rural areas, but significantly more
women in the study group were from urban areas
compared to control (p =0.002).

Concerning husbands' characteristics, the same
table shows that they had similar distribution of jobs,
with the majority being manual workers, 78.4% and
83.2%, respectively. As regards socio-economic
parameters, the table shows that significantly more of
the study group women had crowding index less than
two (50.8%). The corresponding figure for the
control group was 41.6%.

Concerning physical activity, Table 2. shows
only two differences of statistical significance
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between women in the study and control groups.
These were related to carrying heavy objects (p
=0.04), and daily transportation (p =0.006). In both
differences, the activity was higher among study
group women

Table 3. presents a comparison of the obstetric
history between study and control groups. It shows
no differences of statistical significance between the
two groups in their gravidity, parity, history of
abortion and stillbirths, the number of living children,
and the history of contraception. As regards the past
history of obstetric problems, the table indicates a
statistically significant difference in the history of
PROM (p <0.001). It is evident that more study group
women had a history of such problem (15.2%),
compared to control group women (4.8%).

Table 2. Risky physical activity habits among pregnant
women in the study and control groups

Group
Risky physical Study Control X p-
activity habits® (n=250) (n=250) Test value
No. % | No. %

Carry heavy objects 111 | 444 88 | 35.2 | 442 | 0.04%*
Long standing 167 | 66.8 | 151 | 60.4 | 2.21 0.14
Have help at home 126 | 50.4 | 142 | 56.8 | 2.06 0.15
Night sleep >=8 hrs 152 | 60.8 | 153 | 61.2 | 0.01 0.93
Day sleep 1-2 hrs 131 | 524 | 152 | 60.8 | 3.59 0.06
Daily computer work 6 2.4 10 4.0 | 1.03 0.31
Daily transportation 16 6.4 4 1.6 | 7.50 | 0.006*

(@) Not mutually exclusive (*) Statistically significant at p<0.05

Table 3. Obstetric history of pregnant women in the study and
control groups

Group

x? p-
Study (n=250) Control (n=250) .
No. % No. 7 Test value
Gravidity:
1 80 32.0 60 24.0
2-4 103 41.2 114 45.6 3.98 0.14
5+ 67 26.8 76 30.4
Parity:
0 93 372 74 29.6
1 42 16.8 55 22.0 5.54 0.14
2-4 94 37.6 91 36.7
5+ 21 84 30 12.0
Abortion 72 28.8 69 27.6 0.09 0.77
Stillbirth 13 5.2 14 5.6 0.04 0.84
No. of living children:
0 94 37.6 81 324
1 48 19.2 56 224 2.26 0.52
2-4 92 36.8 92 36.8
5+ 16 6.4 21 84
Past history of:@
Induction of labor 41 16.4 38 15.2 0.14 0.71
Pre-term PROM 17 6.8 8 32 341 0.06
Obstructed labor 2 0.8 0 0.0 Fisher 0.50
PROM 38 15.2 12 48 15.02 <0.001
*
Cesarean 48 19.2 57 22.8 0.98 0.32
Pre-term labor 15 6.0 8 32 2.23 0.14
Miscarriage 40 16.0 34 13.6 0.57 045
Elective abortion 37 14.8 39 15.6 0.06 0.80
Circulage 7 2.8 4 1.6 0.84 0.36
Used contraception 102 40.8 95 38.0 0.41 0.52
Method:
Hormonal 57 22.8 69 27.6 1.53 0.22
1UD 50 20.0 49 19.6 0.01 091
Local 1 0.4 0 0.0 Fisher 1.00

(@) Not mutually exclusive (*) Statistically significant at p<0.05
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Table 4. History of exposure to infections or medications
in current pregnancy among pregnant women in the
study and control groups

Group
Current pregnancy Study (n=250) Control (n=250) 'éit va-lue
No. % No. %

Infections: 154 61.6 167 66.8 1.47 0.23

Types (of those with

history of infection):@
Vaginitis 99 39.6 122 48.8 4.29 0.04*
Urinary tract 22 8.8 23 9.2 0.2 0.88
Recurrent colds 39 15.6 34 13.6 0.40 0.53
Lower respiratory 18 72 16 6.4 0.13 0.72
Dermatitis 4 1.6 0 0.0 Fisher 0.12
Sinusitis 3 1.2 1 04 Fisher 0.62
Otitis media 5 2.0 5 2.0 0.00 1.00
Dental problem 32 12.8 22 8.8 2.08 0.15
Other 43 17.2 49 19.6 0.48 0.49

Medications: 209 83.6 221 88.4 239 0.12

Types (of those on

medications):@
Cold 17 6.8 11 44 1.36 0.24
Analgesics 37 14.8 32 12.8 0.42 0.52
Antibiotics 34 13.6 25 10.0 1.56 0.21
Antihypertensives 10 4.0 12 4.8 0.19 0.66
Vitamins/tonics 192 76.8 207 82.8 2.79 0.09
Others for:

Bleeding 1 0.4 3 12

Vomiting 15 6.0 29 11.6

Toxoplasma 0 0.0 1 0.4 - -

Diabetes 0 0.0 1 04

Epilepsy 1 0.4 0 0.0

Anticoagulant 1 0.4 0 0.0

Thyroid 1 0.4 0 0.0

(@) Not mutually exclusive

(*) Statistically significant at p <0.05 (--) Test result not valid

Table 4. illustrates a comparison of the history
of exposure to infections in current pregnancy among
women in the study and control groups. It indicates
no differences of statistically significance between
the two groups. The only exception was the history of
vaginitis, which was more frequent among women in
the control group (48.8%), compared to those in the
study group (39.6%), p =0.04. As regards the history
of intake of medications, the table points to no
statistically significant differences.

Table 5. Vaginal discharge characteristics among pregnant
women in the study and control groups

Group
Study Control X2 |
(n=250) (n=250) Test | P 7VAYC
No. | % No. | %
Discharge
color:
Clear 180 | 72.0 | 203 | 81.2
Yellowish- 17 6.8 27 10.8 | 18.57 <0.001*
greenish
Red- 53 21.2 | 20 8.0
brownish
Odor:
Normal 212 | 84.8 | 229 | 96.6
Offensive 38 152 | 21 8.4 5.55 0.02*
pH:
<7 22 8.8 186 | 74.4
7 67 26.8 | 61 244 | 281.81 | <0.001*
>7 161 | 644 | 3 1.2

(*) Statistically significant at p<0.05

A comparison of the vaginal discharge and
its characteristics between study and control group
women is presented in Table 5. It shows statistically
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significant differences in discharge color (p <0.001),
odor (p =0.02), and pH (p <0.001). As evident from
the table, more study group women had red-brownish
discharge (21.2%), which had offensive odor
(15.2%), and a pH>7 (64.4%). The corresponding
figures for control group women were respectively
8.0%, 8.4%, and 1.2%.

Table 6. Relation between culture result and certain socio-
demographic characteristics of pregnant women in
the study group

Culture
Negative Positive X? al
(n=151) (n=99) Test | 7 VA%
No. | % No. | %
Age (years):
<25 72 477 | 44 44.4
25- 49 325 | 34 343 | 025 | 0.88
30+ 30 199 | 21 21.2
Education:
Illiterate/read/write 69 45.7 | 45 45.5
Basic/secondary 70 464 | 50 50.5 | 1.64 | 044
University 12 79 4 4.0
Job:
Housewife 140 | 92.7 | 93 93.9
Working 11 7.3 6 6.1 0.14 | 0.71
Crowding index:
<2 78 51.7 | 49 49.5
2+ 73 483 | 50 50.5 | 0.1 | 0.74

Table 6. describes the relation between culture
findings and the socio-demographic characteristics of
women in the study group. No statistically significant
relations could be revealed between culture and
women's age, mother education, job, and crowding
index.

Table 7. Relation between culture result and the history of
exposure to risks among pregnant women in the study

group
Culture
. Negative Positive X2 -
Risk factors (n:g151) (n=99) Test galue
No. | % No. | %

Physical hazards 141 | 934 | 93 93.9 | 0.03 | 0.86
Active/passive 120 | 795 | 79 79.8 | 0.00 | 0.95
smoking
Chronic diseases 11 7.3 11 11.1 | 1.09 | 0.30
Infections in 94 62.3 | 60 60.6 | 0.07 | 0.79
pregnancy
Medications in 126 | 83.4 | 83 83.8 | 0.01 | 0.93
pregnancy
3" trimester 111 | 735 | 76 76.8 | 0.34 | 0.56
intercourse
Total number of
risks:
13 5 33 1 1.0
4-6 100 | 66.2 | 66 66.7 | 1.39 | 0.50
7-9 46 30.5 | 32 32.3

Table 7. illustrates the relation between

culture findings and the history of exposure to risks
among women in the study group. No statistically
significant relations could be demonstrated culture
result and exposure to any of the examined risks.
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Table 8. Relation between culture result and certain socio-
demographic characteristics of pregnant women in
the control group

Culture
Negative Positive X2 p-
(n=177) (n=73) Test valu
No % No | % e
Age (years):
<25 79 446 | 31 | 425
25- 45 254 | 17 | 233 | 046 | 0.80
30+ 53 299 |25 | 342
Education:
Illiterate/read/write 80 452 | 38 52.1
Basic/secondary 86 48.6 | 34 | 46.6 | -- -
University 11 6.2 1 14
Job:
Housewife 171 96.6 72 98.6
Working 6 34 1 1.4 Fish | 0.68
er
Crowding index:
<2 81 458 | 23 | 315
2+ 86 542 | 50 | 68.5 | 432 | 0.04
*

(*) Statistically significant at p<0.05 (--) Test result not valid

Table 8. describes the relation between culture
findings and the socio-demographic characteristics of
women in the control group. The only statistically
significant relation was between culture and
crowding index (p =0.04). It is evident that more
women with positive culture had a crowding index
2+ (68.5%), compared to 54.2% of those with
negative culture.

Table 9. Relation between culture result and the
history of exposure to risks among pregnant
women in the control group

Culture
. Negative Positive X2 -
Risk factors (n:gl 77) (n=73) Test galue
No. | % No. | %
Physical hazards 157 | 88.7 | 64 87.7 | 0.05 0.82
Active/passive 145 | 81.9 | 52 71.2 | 3.53 0.06
smoking
Chronic diseases 11 6.2 2 2.7 Fisher | 0.35
Infections in 112 | 63.3 | 55 75.3 | 3.39 0.07
pregnancy
Medications in 154 | 87.0 | 67 91.8 | 1.15 0.28
pregnancy
3" trimester 134 | 75.7 | 59 80.8 | 0.77 0.38
intercourse
Total number of
risks:
1-3 16 9.0 4 5.5
4-6 124 | 70.1 | 48 65.8 | 2.34 0.31
7-9 37 20.9 | 21 28.8

Table 9. illustrates the relation between
culture findings and the history of exposure to risks
among women in the control group. No statistically

significant relations could be demonstrated culture
result and exposure to any of the examined risks.

4. Discussion

The vaginal microflora of a healthy
asymptomatic woman consists of a wide variety of
anaerobic and aerobic bacterial genera and species
dominated by the facultative, microaerophilic,
anaerobic genus Lactobacillus. The activity of
Lactobacillus is essential to protect women from
genital infections and to maintain the natural healthy
balance of the vaginal flora. Increasing evidence
associates abnormalities in vaginal flora during
pregnancy with preterm labor and poor perinatal
outcome. The study of these changes in vaginal flora
could help to identify women amenable to treatment
during pregnancy leading to the possibility to reduce
the preterm birth rate, pPROM, and neonatal,
puerperal and maternal-fetal infectious diseases
(Donati et al., 2010).

The current study included 250 women with
pPROM, and 250 control women without pPROM.
The socio-demographic characteristics of studied
women with pPROM and control women were
closely similar, with a large proportion of illiterates,
not working, and from rural areas. The control group
had slightly but significantly more women who were
housewives, and from rural areas. The women’s
husbands had also similar characteristics.

The lack of difference in the age of the present
study women in the study and control group indicates
that age is not a possible risk factor for pPROM. In
agreement with this finding, Clearly-Goldman et al.
(2005) in a large prospective multi-center study of
the impact of maternal age on obstetric outcome
found no significant difference in the incidence of
pPROM based on maternal age after adjusting for a
number of confounders. On the same line,
Goldenberg et al. (2008) in a systematic review of a
number of well designed predominantly retrospective
cohort studies concluded that maternal age was not a
significant predictor of pPROM.

However, in contradiction with this current
study finding regarding women’s age, Berkowit; et
al. (2008) in their study about the risk factors for
preterm birth found that mothers 30 years age or
older had a significantly increase risk for pPROM.
On the same line, a large population-based
retrospective cohort study of the risks of maternal
morbidity and adverse outcomes showed that
increasing maternal age was associated with a
significantly higher risk of pPROM after adjusting
for maternal race, parity, diabetes, chronic
hypertension and smoking status (Lucke and Brown,
2007). Similarly Ziadeh (2002) in a large study
conducted in Jordan found that women delivering
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their first child at age 35 years or older were at
increased risk of pPROM compared with women
aged 20-29 years of age. Ferguson et al (2008) also
had a similar finding regarding maternal age.

The present study could not identify any
differences of statistical significance in the level of
education of women in the study and control group.
Therefore, education cannot be considered as a
potential risk factor for pPROM. On the other hand,
the study findings revealed some difference in the
socio-economic parameters of women in the study
and control groups. This was evident regarding better
income and lower crowding index among women in
the study group. These findings are against what is
expected, and is in disagreement with previous
studies. Thus, Omar et al. (2005), in a prospective
study carried out in Jordan, demonstrated that most
women with pPPROM were uneducated and belonged
to lower or middle class.

Also in disagreement with the foregoing present
study findings related to socio-economic level, Noor
et al. (2006) in an observational study found that
pPROM was more frequent among women belonging
to low socioeconomic class, and those with no or low
education. Similar findings were also reported by
Polzin and Brady (2006) who asserted that the rates
of pPROM negatively correlated with the
socioeconomic level. Meanwhile, Ortiz et al. (2008)
could not find any relation of statistical significance
between women’s socio-economic variables and the
risk of having PROM.

The disagreement between the present study
findings concerning the relation between the socio-
economic level, including education and income
might be related to that the majority of the study
sample are residing in rural areas where the education
and income of people have little variation, compared
to urban areas. Also, the crowding index might be a
less sensitive indicator of the socio-economic level in
rural communities.

According to the present study, a small
percentage of women in both study and control
groups was working. However, this percentage was
significantly higher among study group women. The
finding is in congruence with Karat et al.(2006) in
South India who found that the majority of women in
the study and control group were housewives, but
with no difference between the study and control
group.

The observed differences in the present study
could be related to the risk of daily transportation
among working women, which may expose them to
the risks of physical strains. This is confirmed by the
close percentages of women who work and those
exposed to daily transportation in our study.
Moreover, a statistically significant difference was
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revealed between the study and control groups
regarding exposure to daily transportation, with a
higher percentage among women in the study group.

Concerning the obstetric history, it was quite
similar among women in the study and control
groups regarding gravidity, parity, history of abortion
and stillbirths, the number of living children, and the
history of contraception. These findings are in
agreement with the results of the study carried out by
Ekwo et al. (2008) in Chicago, which showed no
significant relationship between parity and either
term or preterm PROM.

Meanwhile, the current study results showed
that a significantly higher percentage of women in
the study group reported a history of PROM. This
implies a high risk of recurrence of pPROM. The
finding is in line with Lee et al. (2003) who reported
a significant increase in the rates of recurrent
pPROM among women in their study group. The
rates of recurrence of pPROM ranged between 14.3%
(Pasquier et al., 2005) and 21% (Naeye, 2008). The
cause may be cervical incompetence or untreated
cervico-vaginal infection by bacterial vaginosis or
Chlamydia (Asrat et al., 2009).

Other possible risks during current pregnancy
were investigated in the present study. The findings
revealed few exposures to accidents, trauma,
radiation, and amniocentesis, with no statistically
significant difference between women in the two
groups. Although these risk factors increase the risk
of pPROM (Nelson et al, 2009), the lack of
significant differences might be attributed to the very
small numbers of women in both groups who gave a
history of such exposures during their pregnancy.

Meanwhile, Evaldison et al. (2001) suggested
that smoking leads to changes in blood levels of
micronutrients such as ascorbic acid, vitamin B12
and zinc, which may increase the risk for pPROM.
Moreover, Shubert et al. (2001) clarified that
nicotine causes arteriolar constriction, leading to
uterine decidual ischemia and affection of the
integrity of the membranes. The lack of significant
association in the present study might be explained
by the finding that exposure to passive smoking is
highly prevalent among women in both the study and
control groups, which would make it difficult to
detect a statistically significant The history of last
delivery among women in the study and control
groups did not show any differences of statistical
significance. About one-third of the women in the
two groups had a history of cesarean section. The
findings are consistent with a number of previous
studies, which demonstrated no statistically
significant associations between the mode of
previous delivery and the risk of pPROM (A41-Qa’Qa’
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and Al-Awaysheh, 2005; Noor et al, 20065
Angkharn-Triniti et al., 2008).

Concerning the obstetric history, it was quite
similar among women in the study and control
groups regarding gravidity, parity, history of abortion
and stillbirths, the number of living children, and the
history of contraception. These findings are in
agreement with the results of the study carried out by
Ekwo et al. (2008) in Chicago, which showed no
significant relationship between parity and either
term or preterm PROM. On the same line, Omar et
al. (2005) in their study in Jordan could not reveal
any statistically significant associations between
pPROM and parity. However, Newman et al. (2001)
reported that the prevalence of pPROM among
multiparous women was substantially higher than
among nulliparous women. In the present study, the
percent of nulliparous women was indeed higher in
the study group than in the control group, but the
difference could not reach statistical significance.

The current study culture results showed that
about two-fifth of the women in the study had
positive culture, compared to less than one-third of
those in the control group, and this difference was
statistically ~significant. These findings are in
agreement with Benedetto et al. (2004) although they
reported higher rates of infection. They found that
cervicovaginal cultures were positive in 84.6% of
pPROM cases, and 33.5% in the controls. The higher
rates of infections and positive cultures in their study
might be explained by differences in sexual
behaviors, where some of their studied women had
multiple partners, reaching more than ten partners,
which increases their risks of infections.

The foregoing present study results are also in
congruence with Keelan et al. (2005) who postulated
that the rupture of fetal membranes, the amnion and
chorion, is associated with an inflammatory process;
intrauterine infection amplifies the inflammatory
response and therefore may lead to pPROM. The
process is mediated through the activation of matrix
metalloproteinases (MMPs), particularly the MMP-9,
the key mediator of the fetal membrane rupture
process during intrauterine infection, by microbial
invasion of the amniotic cavity (Fortunato et al.,
2005; Velasco et al., 2005; Gomez et al., 2009).

According to the present study results, positive
culture findings had no relation to women’s socio-
demographic characteristics, their obstetric history, or
their history of exposure to risks or problems during
the current pregnancy. This was shown in both
groups. However, in the study group women, a
relation was found between positive culture and the
history of obstetric problems, although of borderline
significance. Meanwhile, a significant association
between positive culture findings and a higher
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crowding index among women in the control group.
This means that the lower socio-economic level could
be a risk factor for infection revealed by culture. The
finding is in congruence with Benedetto et al. (2004).

Conclusion

The study concludes that the pre-term premature
rupture of membranes (pPROM) among pregnant
women may have some associated risk factors. It may
be related to some socio-demographic characteristics
as woman’s job status, and residence. It is also
influenced by the level of activity of the woman. The
obstetric risk factors include a previous history of
PROM, having complaints during pregnancy, and
having sexual intercourse during the third trimester.
There is an association between the presence of
vaginal  discharge  with  characteristics  of
inflammation and infection such as color and odor
changes and pPROM. Additionally, the probability of
positive culture is higher with pPROM, particularly
with staphylococcal infection.

Recommendations
In view of the study findings, the following
recommendations are proposed.

" The management of pPROM must include a

cervical swab with culture sensitivity, and proper

antibiotics should be used;

* The management protocol should be improved
accordingly, and strictly followed in order to
improve neonatal outcomes; this should be under
close supervision according to the protocol;

= There is a need to train health care providers,
including doctors and nurses in maternal and
childcare services, on following this protocol,
and to provide them with sound and reliable
information on management of pPROM.

» The early detection and aggressive treatment of
lower genital tract infection can lead to better
outcome in women at risk for pPPROM,;

= Special care should be given to women with a
history of PROM and those having complaints
during their current pregnancy;

»  Health education programs about the risk factors
for pPROM during pregnancy should be
incorporated in antenatal care services, with
emphasis on the risk of sexual intercourse

without proper hygiene during the third
trimester;
= Policy-makers should be aware of the

importance and seriousness of the problem of
pPROM and its cost to the healthcare system
budget;

= Further research is proposed to investigate the
effectiveness of nursing interventions aimed at
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reducing the risk factors of pPROM on its
occurrence.
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