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Original Research Article
Prevalence of Asymptomatic Bacteriuria among pregnant
women attending antenatal care at Semienawi Asmara
Health Center

ABSTRACT

Aim: This study was carried out to assess the prevalence of asymptomatic bacteriuria (ASB)
among asymptomatic and symptomatic pregnant women attending antenatal care follow-up at
Semienawi Asmara Health Center (SAHC).

Study design: This was a cross-sectional and quantitative study to assess the prevalence and
risk factors associated with ASB among 200 pregnant women who were attending antenatal
follow up in SAHC. A written consent form was obtained from the participants. A structured
guestionnaire was used to collect data from the study subjects on socio-demographics and
possible risk factors.

Place and Duration of Study: The current study was carried out in SAHC, Eritrea, during the
period of March to June, 2013.

Methodology: A total of 200 subjects were recruited for the study according to their sequence
of arrival at the health center. Clean catch midstream urine was collected from each pregnant
woman into a sterile container. The urine samples were examined using chemical,
microscopical, and culture methods.

Results: A total of 19(9.5%) samples were positive for culture tests. 12 out of the 19 subjects
were symptomatic and the rest 7 were asymptomatic. A patient who has no signs of infection on
urinalysis, no symptoms of infection, but a positive urine culture, the patient by definition has
asymptomatic bacteriuria. There was a significant difference in the prevalence of ASB among
asymptomatic and symptomatic pregnant women. Generally there was a significant association
between risk factors such as parity, inadequate washing of the genitalia, a blood relative with
Urinary tract infection (UTI), signs and symptoms, previous UTIl and gestational age, and the
presence of the UTI ( P-value of <0.05). However, age, treatment, pre-existing medical
conditions, delay in urination, usage of contraceptives, and level of education were not
significantly associated with the presence of the UTI (P>0.05). Escherichia coli was found to be
the most predominant microorganism followed by microbes of streptococcus group D.

Conclusion: Asymptomatic bacteriuria is not uncommon among pregnant women attending
antenatal care in the population studied. Routine urine culture tests should be carried out on all
pregnant women in order to identify any infection.

Keywords: Prevalence, asymptomatic bacteriuria, asymptomatic, symptomatic, risk factors
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1. INTRODUCTION

Asymptomatic bacteriuria is a common bacterial infection, affecting human beings throughout
their life span especially in women in whom nearly 50% develop symptoms of urinary tract
infections due to bacteriuria at some stage during their life'. A urinary tract infection (UTI) is
caused by the growth of microorganisms anywhere in the urinary tract®. It is characterized as
being either upper or lower based primarily on the anatomic location of the infection®. The lower
urinary tract encompasses the bladder and urethra, and the upper urinary tract encompasses
the ureters and kidneys. Urinary tract infections are the second most common type of infection
in the body, accounting for about 8.1 million visits to health care providers each year.

About 95% of UTIs occur when bacteria ascend the urethra to the bladder andin the case of
acute uncomplicated pyelonephritis ascend the ureter to the kidney. The remainder of UTIs are
hematogenous. UTIs often develop in the first month of pregnhancy and are frequently
associated with a reduction in urine concentration , suggesting involvement of the kidney. As a
result; bacteriuria during pregnancy has a greater propensity to progress to pyelonephritis®.

Asymptomatic bacteriuria is characterised by isolation of a specified quantitative count of
bacteria in an appropriately collected urine specimen from an individual without symptoms or
signs of urinary tract infection®. It is found in 2% of sexually active women and is more common
(up to 70%) during pregnancy. It refers to persistent, actively multiplying bacteria within the
urinary tract in asymptomatic women®. Its prevalence depends on parity, race, and socio-
economic status. Since most women have recurrent or persistent bacteriuria, it is frequently
discovered during prenatal care. Pregnancy predisposes asymptomatic patients to symptomatic
UTls; about 10% of those with asymptomatic bacteriuria develop symptomatic bacteriuria, which
is easily diagnosed and treated due to its overt symptoms*. Symptomatic urinary tract infection
may involve only the lower urinary tract, in which case it is known as a bladder infection. Of
patients with symptomatic bacteriuria, 40% would become symptomatic with a UTI and acute
pyelonephritis which can cause fetal growth restriction, fetal death, and preterm birth.

2. MATERIALS AND METHODS

2.1 Study Design

This was a crosssectional and quantitative study designed to assess the prevalence and risk
factors associated with presence of UTIs among 200 pregnant women who were attending
antenatal follow up in SAHC. The subjects were recruited to the study during their visit to the
health center and their maternal age, gestational age, educational level, history of urinary tract
infection, and other related conditions were assessed.

The participants were asked to give written consent to verify that they were participating in the
research of their own free will. A structured questionnaire was used to collect data on socio-
demographica and possible risk factors. Specific instructions for collection of mid-stream urine
specimens was provided by the researchers. A urine specimen of at least 20 ml was collected
from each individual and examined for all urine analytes. The subjects were screened for
bacteriuria using a dipstick test for nitrite and microscopic analysis for bacteria and white blood
cells. All the results were confirmed using culture methods andisolates were identified to the
species level using standard protocols. A colony count of more than 100,000 per ml of urine was
defined as significant bacteriuria®.

2.2 Data and Sample Collection

2.2.1 Study Population

The study was conducted on pregnant women at SAHC. The study was conducted from March
to June, 2013. Each participant was given a study number that linked the questionnaire to the
sample. Socio-demographic data was obtained by means of personal interview and a



89
90

91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

109
110
111
112
113
114
115
116
117

118
119
120
121
122
123

124
125
126

127
128
129
130
131
132
133
134
135

guestionnaire. Subjects who had been prescribed antibiotic treatment two weeks prior to the
study were excluded.

2.2.2 Data Collection

Subjects were selected based on their sequence of arrival. After consent was obtained from the
selected subjects, the researchers filled the structured questionnaire related to their personal
information, medical history, clinical presentation and associated risk factors.

2.2.3 Sample collection and processing techniqueUrine samples were collected into sterile
universal containers at the collection site. Clean catch midstream urine samples were shipped
to the laboratory for identification. Urine specimen was first centrifuged for five minutes at a
relative centrifugal force (RCF) of 400. Then, a uniform amount of urine and sediment remained
in the tube after decantation from which a drop or two (20 pl) were place on a microscope slide
and examined under bright field microscopic technique (a light-compound microscope was
used). A minimum of 10 fields were examined under both low (10x) and high (40x) power
objectives. The average number of the urine analytes observed in all the ten fields was reported
per the respective power used. The microscopic examination was done at three control levels.
First three microscopists examined and reported their results. Then two other microscopists for
whom the results were blinded, were allowed to examine the same specimen and reported their
results. The two results were compared and samples with discrepancy were confirmed by a
third controller. Bacterial strains were isolated using culture technique.

Samples were inoculated in Nutrient agar (BD, Daignostic Systems, USA), MacConkey’s agar
(BD, Daignostic Systems, USA) and bile esculin agar and were incubated for 24 hours at 37 C .
Colony counts of 100,000/ml or more of pure isolates were regarded as significant for infection.
Once grown, the colonies were isolated for gram staining. Gram positive organisms were
assayed for catalase activity, and for gram negative organisms, a series of biochemical tests
were performed, including carbohydrate fermentation, amino acid utilization , urea utilization,
Triple Sugar Iron (TSI), citrate for specific identification of the organisms.

2.3 DATA PROCESSING AND ANALYSIS

All the data derived from the questionnaires, urinalysis, and microbiological surveys was
analysed using the SPSS software package (PASW, SPSS version 18) to facilitate data entry
and analysis. Tables, graphs and other summary measures like proportions and means were
used to describe the obtained data. Chi-square was applied to determine associations. A P-
value less than 0.05 was taken as significant.

3. RESULTS AND DISCUSSION

3.1. General Description of Study

The study obtained ethical clearance from the Asmara College of Health Sciences (ACHS)
ethical committee for research. In addition, a research permission was obtained from the
Ministry of Health of the State of Eritrea, and Semienawi Asmara Health Center (SAHC). After
taking the general information about the patient, they were asked if they ever had a UTI;
whether they were treated or not if they had some; if they have any of the signs and symptoms
of UTI such as, frequency, dysuria, bloody urine, turbid urine, or nausea; whether they delay in
voiding; whether they wash their genitals and anus after voiding and defecating; regarding
parity, gestational age, and their level of education. The level of education refers to the
education background of the study participants being either: low for elementary (Grades 1-5);
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middle for junior (Grades 6-8); higher for both secondary school (Grades 9-12) and higher
education or not educated.

The data collected from the questionnaire and the laboratory test results were entered into
SPSS software version 18. Anonymity was maintained by using a questionnaire which had no
name and was only linked with the sample by the study number. The results of the tests and
guestionnaire were analysed and the most significant findings were presented in tables and
figures. Of the 200 subjects involved in the study 68 (34%) were symptomatic and 132(66 %)
were asymptomatic.

The mean age of the subjects was 26.6+5.4 , the youngest was 16 years and of the oldest 45
years of age. Of the pregnant women (n=200), 100(50%), 83(41.5%) and 17(8.5%) were in the
age range of 16-25, 26-35 and 36-45 respectively (Table 1). All the pregnant women were from
Zoba Maekel (Central zone). The gestational age of the preghant women was such that,
25(12.5) were in their first trimester, 89(44.5%) were in their second trimester and 86(43%) were
in their third trimester. Regarding the parity of the pregnant women 51(25.5%) were having child
for the first time and 149(74.5%) were multiparous. From the total 200 subjects who had taken
no antibiotics within the last two weeks 68(34%) had signs and symptoms of a UTI while the
remaining 132(66%) had no signs and symptoms. The signs and symptoms of UTI diaghosed
are: urge to urinate, burning sensation when urinating, painful or difficult urination (dysuria),
bloody urine, cloudy urine, foul-smelling urine, and pelvic pain.

3.2 Laboratory Analysis

The final phase of the study was the analysis of the urine from pregnant women. After filling the
informed consent and structured questionnaire, the pregnant women were instructed to collect
clean catch midstream urine samples. Samples were linked to the questionnaires and to the
study subjects by study numbers. Urine sample analysis was performed within one hour of
collection. Initially chemical tests (dipstick) were carried out for nitrite reductase and leukocyte
esterase, and then microscopic examination of the sample was performed. The results were
then confirmed using culture tests.

3.2.1 Urine Physicochemical Analysis

Physicochemical analysis was carried out on all of the 200 urine samples collected and the
results indicated that 53(26.5%) were positive for leukocytes, whereas the remaining
147(73.5%) were leukocyte negative. Out of the leukocyte positive results (n=53), 10(18.9%),
30(56.6%) and 13(24.5%) were +1, +2 and +3 for leukocyte respectively. The leukocyte
positivity +1 is defined when 5-10 leukocytes per high power field (HPF) of microscope are
seen; +2 is defined when 10-20 leukocytes per HPF of microscope are seen; +3 is defined when
20-30 leukocytes per HPF of microscope are seen. Nitrate analysis of urine specimens (n=200)
showed that 6(3%) were positive and 194(97%) were negative.

3.2.2 Microscopic Analysis

Urine microscopic test was carried out on the samples collected from the pregnant women
(n=200). The results showed that all of the 200 samples of the pregnant women had
microscopic WBC graded as few, moderate and too many with a count of 149(74.5), 31(15.5%)
and 20(10%) respectively. For microscopic RBC, 17(8.5%) were positive of which 2(1%), 4(2%)
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and 11(5.5%) had few, moderate or too many RBC respectively, while 183(91.5%) were
negative for microscopic RBC.

3.2.3UrineCulture

The study was carried out in 200 pregnant women whose urine samples were inoculated into
different culture media. The outcome of the culture result indicates that 53(26.5%)’ out of which
19(35.85%) were pathogenic organisms and the remaining 34(64.15%) were Coagulase-
negative staphylococci (CoNS).

A total of 5 bacterial species were found in the pathogenic isolates (n=19) of which 1(20%)
was found overlapping along with the previous isolate, while 4(80%) were not overlapping.
Escherichia coli was found to account for 13(68.4%) of infection with Streptococcus group D
3(15.7%) being the second most commonly encountered organism. Two species
Entrobacteriacae and K.pneumoniae account for the remaining 15.8% (5.3% and 10.5%
respectively as shown in Table 2.

3.3 COMPARISON OF LABORATORY RESULTS

The 200 samples were tested for different types of diagnostic parameters that included
microscopic detection of RBCs, WBCs, chemical tests for leukocyte and nitrite as well as
culture. Out of the 200 samples which were studied for growth of microorganisms, 19(9.5%)
showed a significant positive culture result (a culture that showed more than 105 CFU/mL, CFU
= Colony Forming Units, after an incubation of 18-24 hours) and the rest 181(90.5%) samples
showed no growth., A comparison of all the tests was done for culture positive urine specimens
as shown in table 3. taking culture as a gold standard.The results indicated that all the culture
positive samples were also leukocyte positive. Regarding the nitrite test, out of the 19 culture
positive samples, 5(26.3%) were nitrite positive while the remaining 14(73.7%) were nitrite
negative. The microscopic test results indicated that all the culture positive samples (n=19) were
also positive for WBCs, 10(52.6%) of the culture positive samples were positive for RBCs,
while the remaining 9(47.4%) culture positive samples were negative for RBCs.

3.4 RISK FACTORS FOR UTI

The presence of possible underlying risk factors among participants was assessed by analysis
of the completed structured questionnaire, related to the basic demographics, previous UTI,
treatment, medical condition, family history of UTI, signs and symptoms of UTI, delay in
urination, contraceptive usage, level of education, parity, and gestational age. Out of the 200
subjects, 100(50%) were in the age range of (16-25), 83(42%) were in the age range of (26-35)
and 17(9%) were in the age range of (36-45). Thirty seven (18.5%) reported that they had
notwashed their genitalsFifty one individuals (25.5%) reported a previous UTI and eight (4%)
had received treatment. Six (3%) had a blood relative with a UTI and six (3%) had an existing
medical condition.

Amongst the participants, 68 (34%) had signs and symptoms of a UTI and 39 (20%) reported
problems with urinating Forty eight (24%) of the respondents used contraceptivesThe
respondents level of education was reported as, 98(49%) low, 91(45.5%) middle and 11(5.5%)
in higher education. With regard to parity 51(25.5%) were uniparous and 149(74.5%) were
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multiparous. Among the pregnant women 25(12.5%) were in their first trimester, 89(44.5%)
were in their second trimester and 86(43%) were in their third trimester as shown in table 4.

3.5 Association of Risk Factors with Asymptomatic Bacteriuria

In this study, out of those pregnant women who were positive for UTI(n=19), 9(47.4%) were in
the age range of (16-25), 8(42.1%) were in the age range of (26-35) and 2(10.5%) were in the
age range of (36-45). Eleven (57.9%) had washed their genitals was . Nine (47.4%) of the
repsondants had previous UTIs and 3(15.8%) had a blood relative with a UTI Only one (5.3%)
of the respondents had a pre-existing medical condition Twelve (63.2%) of the participants had
signs and symptoms of s UTI and four (21.1%) had problems with urination. Six(31.6%) of the
respondents used contraceptives and the level of education was 7(36.8%) low, 12(63.2%)
middle and none in higher education. With regard to parity 1(5.3%) were uniparous and
18(94.7%) were multiparous. Among the pregnant women 5(26.3%) were in their first trimester,
4(21.1%) were in their second trimester and 10(52.6%) were in their third trimester. The
responses of the pregnant women who are positive for UTI is shown in table 7.

Six out of the 12 risk factors and practices in relation to UTI were found to be statistically
significant with the exception of age. These were having treatment for a previous UTI,
preexisting medical condition, not being able to urinate immediately, usage of contraceptive and
level of education. In order to see the strength of the association of the risk factors and practices
between the pregnant women who were found to be positive for UTI and those which were, a
negative odds ratio was calculated as shown in table 5.

Asymptomatic bacteriuria is a major health problem that has been reported among 20% of the
pregnant women and it is the most common cause of admission in obstetrical wards?.
Symptomatic and asymptomatic bacteriuria has been reported among 17.9% and 13.0%
pregnant women, respectively at Khartoum North Hospital, Sudan’.UTls are infections caused
by the presence and growth of microorganisms anywhere in the urinary tract. they are perhaps
the most common bacterial infections of humans. A UTI is evident when there arebacteria in
midstream urine samples®. Asymptomatic bacteriuria is the presence of actively multiplying
bacteria at the time when the patient has no urinary symptoms so that the diagnosis relies upon
microbiologic findings™®%.

Pregnant women are at increased risk for UTIs with incidence rates being as high as 8% in the
United States™. Asymptomatic bacteriuria in pregnancy has been attributed to an increase in
urinary stasis, ureteric relaxation and other anatomical changes. These conditions begin in
week 6 and peak during weeks 22 to 24°. Women with asymptomatic bacteriuria during
pregnancy are more likely to deliver premature or low-birth-weight infants; fetal loss has also
been noted. A review of birth certificate data for the state of Washington U.S.A. reported that
women with urinary infections (UTI) during pregnancy had a fetal mortality rate 2.4 times
greater, 2.04 times lower weight, and 2.4 times greater chance of prematurity than those without
urinary infection. These pregnant women also have a 20 to 30-fold increased risk of developing
pyelonephritis’*™** compared with women without bacteriuria.

Pregnant women with asymptomatic bacteriuria are at high risk of a number of complications for
both mother and the unborn fetus'**. Maternal complications include overt urinary tract
infection for 30 to 40% of patients especially as pregnancy advances. Whether or not
symptomatic urinary tract infection ensues, the fetus is still at risk for prematurity, low birth
weight and even fetal wastage' ™. Thus, in the obstetric patients, there is little doubt, regarding



269
270
271
272
273
274
275

276
277
278
279
280
281
282
283

284
285
286
287
288
289
290
291
292
293
294
295
296

297
298
299
300
301
302

303
304
305
306
307
308
309
310
311
312
313
314
315

the need for early screening for asymptomatic bacteriuria. A cost-analysis study found that
screening is cost-effective when the prevalence of bacteriuria is >2%. The exact prevalence rate
of UTls in symptomatic and asymptomatic pregnant women in the general population of Eritrea
is unknown, and the only data available is the monthly case report from the health centers.
Thus, the study herein reported , being a cross-sectional study with the objectives of assessing
the prevalence of UTI among pregnant women and its related risk factors, could be described
as the first study of its kind in Eritrea.

The current study identified the common organisms causing symptomatic and asymptomatic
UTls by assessing urinalysis (chemical, microscopic, culture and sensitivity test) and identified
the possible risk factors associated with UTIs in symptomatic and asymptomatic pregnant
women attending antenatal visits at SAHC. Comparisons of the risk factors were made
between pregnant women with signs and symptoms for UTI and with those s asymptomatic.
Evaluation of risk factors between those two groups was made based on detailed
guestionnaires related to personal information, medical history, clinical presentation, and
associated risk factors.

In the current study the prevalence rate of UTIs in symptomatic and asymptomatic
pregnant women was 9.5% in which 12(89.47%) of them were symptomatic and
7(10.52%) were asymptomatic). Similar results were reported by Obirikorang et al. among
pregnant women attending antenatal clinic at the university hospital, Kumasi Ghana with a
prevalence rate of 9.5% and Ali et al. reported a prevalence of 5% among pregnhant women of
DHQ, faisland Pakistan hospital®. The prevalence of asymptomatic bacteriuria was reported to
be as high as 21% in a study from Ibadan city, Nigeria'’ and 86.6% in another study from Benin
City, Nigerialg. The prevalence of asymptomatic bacteriuria in pregnant women in this study is
lower than the 23.9% from the study in Sagamu, Nigeria, and higher 7.3% reported in Ghana
and 7% reported in Ethiopia. It is lower than the 86.6% earlier reported in Benin City, Nigeria
and 78.7% reported in Abakaliki, Nigeria. The most commonly encountered organism was in the
current study is E. coli followed by Streptococcus group D.

This research also found out there was a statistically significant association between culture
positive test result and possible risk factors included in the questionnaire. The other risk factors
with a statistically significant relation with culture positive test result were also found. Out of the
12 possible risk factors,6 were found to be statically significant(p<.05) which included subjects
are not washing their genitals, previous UTI, having a blood relative with a UTI, having signs
and symptoms, multiparity and being in the third trimester of pregnancy.

When the risk factors were compared between pregnant women who were found to be positive
for UTI and those who are negative for UTI, the risk factors and practices which were
statistically significant, were; not washing genitals, previous UTI, blood relatives with UTI, signs
and symptoms and parity the remaining factors were insignificant. In order to determine the
strength of the association of the risk factors and practices, odds ratios were calculated as
shown in table 7. Those pregnant women who were not washing their genital area had 3.8 times
higher risk (95% CI; 1.411-10.295) when compared with those who were washing. Having
previous UTlI and blood relative with UTI increased the risk of UTI by 34% and by 9%
respectively. Moreover pregnant women who had signs and symptoms of UTI had a 26%
increased risk compared to those without signs and symptoms of UTI. Multiparous pregnant
women were 6.87 times more at risk (95%CIl; 0.098-0.699) of infection when compared with the
pregnant women who were having their first child. However, in a study conducted in Sri Lanka
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there was no significant association between bacteriuria and the risk factors; gestational
diabetes, past urinary tract infection, multiparity, advanced maternal age, lower education level,
advanced gestational age and lower socioeconomic status when analyzed using the Fisher
exact test.

4. CONCLUSION

This study was conducted to determine the prevalence of Urinary Tract Infections (UTI) among
pregnant women of SAHC. Out of the total 200 subjects 19(9.5%) had positive culture results
while the remaining 181(90.5%) had negative culture results. It is therefore imperative that
pregnant women are screened for UTI periodically every trimester of the gestational period.

Risk factors which showed significant association with urinary tract infection were gestational
age, parity, blood relative with a UTI, previous history of UTI and not washing the genital area.
In this study pregnant women in the first trimester were more likely to have urinary tract
infections compared to those in their second and third trimesters, and multiparous women had
higher prevalence of UTI, compared to nulliparous. Pregnant women who did not wash their
genital area showed significant bacterial growth.
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