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Background: Detecting and treating asymptomatic bacteriuria (ASB) prevents urinary tract 

infection and its consequences. The cost-effectiveness of routine screening for ASB in preg-

nancy is controversial. In populations with high prevalence, however, it is worthwhile and 

justifiable.

Aim: To determine the profile, prevalence, microbiological isolates, and risk factors of ASB 

among booking antenatal clinic attendees in Abakaliki, Nigeria.

Materials and methods: This was a cross-sectional study involving booking antenatal clinic 

attendees at the Federal Teaching Hospital, Abakaliki, who met the inclusion criteria. This study 

occurred between January and December, 2012. The midstream urine samples of these women 

were subjected to microscopy, culture, and sensitivity.

Results: A total of 300 randomly selected booking antenatal clinic attendees participated in the 

study; 74 of them had ASB, giving a prevalence of 24.7%. With the exception of rural residence, 

sociodemographic and obstetric characteristics did not influence the risk of ASB among the 

participants in this study. Staphylococcus aureus was the commonest organism isolated. The 

majority of the organisms were sensitive to ofloxacin and ceftriaxone.

Conclusion: There is a high prevalence of ASB among pregnant women in Abakaliki. With the 

exception of rural dwelling, sociodemographic and obstetric characteristics did not significantly 

influence the risk of ASB among these pregnant women. Therefore, routine ASB screening of 

pregnant women is recommended in our environment.
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Introduction
Asymptomatic bacteriuria (ASB) is defined as the presence of actively multiplying 

bacteria in the urinary tract, excluding the distal urethra, in a patient without obvious 

urinary symptoms.1 Profound physiologic and anatomic changes of the urinary tract 

during pregnancy contribute to the increased risk of ASB.2 ASB is a major risk factor 

for developing symptomatic urinary tract infections during pregnancy, and may be 

associated with adverse effects on maternal and fetal health.2 These adverse effects 

include pyelonephritis and adverse obstetric outcomes, such as prematurity, low birth 

weight, and higher fetal mortality rates. ASB is common in women, and increases in 

prevalence with age and/or sexual activity.3 The impact of ASB on pregnancy outcome 

has been a focus of controversy since the development of the quantitative urine-culture 

technique in the mid-1950s made it possible to differentiate women with bacteriuria 

from those without.2 These controversies center on the fact that even though it is gen-

erally accepted that ASB is detrimental to pregnancy, data available to support this 
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contention are limited. Randomized controlled trials and 

cohort studies have shown that the detection and treatment 

of ASB can decrease the occurrence of acute pyelonephritis 

later in pregnancy and intrauterine growth restriction.2

The prevalence of ASB in pregnancy in developed 

countries varies from 4% to 7%, and may or may not be 

similar to that observed in nonpregnant women.4–6 Prevalent 

rates among pregnant Nigerian women have been variously 

reported to be between 4% and 78.7%.7–11 It is twice as com-

mon in pregnant women with sickle-cell trait, and three times 

as common in pregnant women with diabetes mellitus as in 

normal pregnant women.1 Other risk factors include increased 

age, high parity, poor perineal hygiene, history of recurrent 

urinary tract infection, neurogenic bladder, anatomic or 

functional urinary tract abnormality, increased frequency of 

sexual activity, and presence of vesicoureteric reflux.1 When 

ASB is untreated, 25%–40% of pregnant women, especially 

multiparous patients, will develop symptomatic urinary tract 

infection, including acute pyelonephritis.4 ASB has also 

been shown to be an important risk factor for preterm labor, 

perinatal mortality, preeclampsia, and anemia in pregnancy.3,4 

The incidence of all the complications associated with ASB 

are significantly decreased with appropriate treatment.5

Many studies favor routine screening in pregnancy as 

opposed to screening only women at high risk for develop-

ing urinary tract infection.2,3 Patterson and Andriole recom-

mended that all pregnant women be screened at the first 

antenatal visit, and this could be reliably done with a dipstick 

culture. This is because bacteriuria typically presents at the 

time of first prenatal visit, and only 1%–2% of pregnant 

women who are not bacteriuric at initial screening early 

in pregnancy will develop bacteriuria later in pregnancy.2 

Screening for ASB is cost-effective, and can therefore be 

recommended.12–14

A high proportion of the women in Ebonyi State belong 

to the low socioeconomic class, have high parity, and reside 

in rural areas. These risk factors for ASB have been identified 

in previous studies.1,4,6 Even though a previous study in the 

subject matter was done in Abakaliki before,14 it was done 

10 years ago, and the antibiotic sensitivity pattern was not 

determined then. It was because of this that this study was 

embarked upon. This study aimed to determine the profile, 

prevalence, microbiological isolates, and risk factors of ASB 

among pregnant women in Abakaliki. The findings from this 

study may encourage the commencement of routine urine 

microscopy, culture, and sensitivity at booking in the study 

center. It may also help determine the types of antibiotics to 

be used on pregnant women who have ASB.

Materials and methods
Study area
Ebonyi State has an estimated population of 4.3 million and 

occupies a land mass of 5,935 km2. Approximately 75% 

of the population of Ebonyi State dwell in rural areas with 

farming as the major occupation.15 The Federal Teaching 

Hospital, Abakaliki, is the only tertiary hospital in Ebonyi 

State. It receives referrals from all parts of the state and the 

neighboring states of Benue, Enugu, Cross River, and Abia. 

The hospital runs antenatal clinic from Monday through 

Friday every week.

Study design
This was a cross-sectional study of pregnant women who 

came for booking at the antenatal clinic of the Federal Teach-

ing Hospital, Abakaliki, Ebonyi State between January and 

December, 2012. For subject selection, systematic random 

sampling was done. Here, every third of the women in the 

attendance register was picked after an initial random start. 

The inclusion criteria involved the booking of apparently 

healthy antenatal clinic attendees who gave their informed 

consent to participate in the study. However, the women 

excluded from the study were those who had features of 

urinary tract infection, fever, had taken antibiotics within 

4 weeks of the study, had medical diseases like diabetes 

mellitus, retroviral disease, and sickle cell anemia, patients 

on steroid therapy, and those who declined consent despite 

adequate counseling.

All pregnant women booking at the antenatal clinic, who 

met the inclusion criteria, were counseled on how to collect 

midstream urine. This involved initial instructions by the 

female research assistants comprising two trained nurses 

and one house officer. The research assistants supervised 

the urine-sample collection. This involved initial cleaning 

of the vulva with clean running water. The first part of the 

urine was voided, and approximately 10–15 mL of midstream 

urine was collected in a sterile universal bottle containing 

0.5 g boric acid crystal that had been correctly labeled and 

given to the patients. The urine samples in the sterile uni-

versal bottles were taken to the laboratory for processing 

within 1 hour. These samples were subjected to microscopy, 

culture, and sensitivity according to standard practice by two 

laboratory scientists. Analysis was done by the same pair of 

laboratory scientists for quality control.

Microscopy involved centrifugation of approximately 10 

mL of urine sample in a test tube at 1,500 rpm. The sedi-

ments were poured on a clean slide and observed under a 

microscope for casts, pus cells, and red blood cells. Culture 
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of the urine was carried out by inoculating a portion of the 

urine samples, which had been well mixed unto cysteine 

lactose electrolyte-deficient or MacConkey agar and blood 

agar plates (both Lab M Ltd, Heywood, UK) using a stan-

dard wire loop. The specimens were well streaked on the 

plates to allow for discrete colonies. Inoculated agar plates 

were incubated at 37°C overnight and read after 24 hours 

to access growth for significant bacteriuria. Significant 

bacteriuria is the presence of at least 105 single bacteria 

colonies per milliliter of urine and microscopy of three to 

five pus cells per high-power field. Suspected pathogens 

were identified using standard biochemical and sugar utiliza-

tion tests.16 Following identification, the isolated microbes 

were subjected to antibiotic sensitivity testing using the 

disk diffusion technique. Multidisk (Oxoid; Thermo Fisher 

Scientific, Waltham, MA, USA) was used and interpreted 

in accordance with the zone-size interpretative chart using 

the Kirby–Bauer method.16

A questionnaire was used to obtain information from 

the study participants. The information obtained consisted 

of identification number, age, address, phone number, edu-

cational qualification, occupation of the participants, occu-

pation of their partners, parity, gestational age, hemoglobin 

genotype, human immune virus status, fasting blood sugar 

and 2-hour postprandial result, urine microscopy, culture, 

and sensitivity result. The social class of the participants was 

determined based on the criteria by Olusanya et al.17

Sample-size estimation
The minimum sample size for the study was calculated based 

on the formula for estimating sample size for cross-sectional 

studies described by Daniel:18 n = z2P(1–P)/d2, where 

n = sample size, z = z-statistic for 95% level of confidence, 

P = expected prevalence or proportion, and d = precision. 

With z=1.96, P=0.787,14 and d=0.05, and adding an assumed 

attrition rate of 10%, the calculated minimum sample size 

was 284.

Data analysis
Data analysis was both descriptive and inferential at the 

95% confidence level using SPSS version 16.0 (SPSS Inc., 

Chicago, IL, USA). Tests of significance were done with χ2 or 

Fischer’s exact test where appropriate. A P-value of less than 

or equal to 0.05 was considered statistically significant.

Ethical clearance
Ethical clearance for this study was obtained from the Ethics 

Committee of Federal Teaching Hospital, Abakaliki.

Results
A total of 300 booking antenatal clinic attendees who met 

the inclusion criteria participated in the study. The mean 

age of the women was 28.6±4.5 years, with age ranging 

from 19 to 44 years. A total 74 of the participants had ASB, 

giving a prevalence of 24.7%. Table 1 shows the influence 

of demographic characteristics, parity, and gestational age 

of the participants on ASB. The age, parity, social class, and 

gestational age of the participants did not have any statistical 

significant influence on ASB. However, women who resided 

in rural areas were more likely to have ASB when compared 

to urban dwellers. Table 2 contains the frequency distribution 

of the bacterial isolates from urine culture. The commonest 

bacteria isolated was Staphylococcus aureus. This was fol-

lowed by Escherichia coli, unspecified coliform, and Proteus 

mirabilis, respectively. Table 3 shows the antibiotic sensitiv-

ity pattern of the organisms. The majority of the organisms 

(32.7%) were sensitive to ofloxacin. This was followed by 

ceftriaxone (23.1%). Moderate sensitivities were noticed in 

nitrofurantoin and gentamicin. Co-amoxiclav, cefuroxime, 

and cotrimoxazole were the least sensitive.

Discussion
The principal findings from this study showed that the 

prevalence of ASB among women booking for antenatal 

care in Abakaliki was 24.7%. The age, parity, social class, 

and gestational age of the participants did not have any 

statistical significant influence on ASB. However, the preg-

nant women who resided in rural areas were more likely 

Table 1 Influence of demographic characteristics, parity, and 
gestational age on asymptomatic bacteriuria

Demographic  
factors

n=300 P-value

Positive (%) Negative (%)

Age (years)  
,30 46 (15.3) 121 (40.3) 0.25

$30 28 (9.3) 105 (35)  
Social class  
#2 31 (10.3) 93 (31)  

.2 42 (14) 134 (44.7) 0.93
Parity  
#1 37 (12.3) 118 (39.3)  

.1 37 (12.3) 108 (36.0) 0.84
Address  
Rural 47 (15.7) 87 (29)  
Urban 27 (9.0) 139 (46.3) 0.0003*
Gestational age  
First trimester 6 (2) 29 (9.7)  
second trimester 67 (22.3) 193 (64.3)  
Third trimester 1 (0.3) 4 (1.3) 0.48

Note: *P,0.001.
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to have ASB. The bacteria isolated from urine culture were 

S. aureus (45.9%), E. coli (28.4%), unspecified coliform 

(14.9%), and P. mirabilis (10.8%). Majority of the organisms 

were sensitive to ofloxacin (32.7%) and ceftriaxone(23.1%). 

Moderate sensitivities were noticed in nitrofurantoin and 

gentamicin. Co-amoxiclav, cefuroxime, and cotrimoxazole 

were least sensitive.

The 24.7% prevalence of ASB recorded in this study is 

higher than the 15.1% reported in Enugu.9 It is however lower 

than the 78.7% and 86.6% previously reported at Abakaliki 

and Benin, respectively.14,19 This variability in rates may be 

influenced by the method of urine collection, which may be 

contaminated if not done properly. More so, the exclusion of 

pregnant women who had features of urinary tract infection, 

fever, diabetes mellitus, sickle-cell anemia, and retroviral 

disease and those on steroid therapy in this study might have 

made the prevalence of ASB less than the previous reports 

from Abakaliki and Benin.

The age distribution of the participants in this study 

appeared not to have any significant effect on ASB. This is 

contrary to a previous report in which advancing maternal 

age was linked with high prevalence of ASB. This could 

be because increasing maternal age was believed to be 

associated with comorbid conditions like neurogenic blad-

der and increased residual urine volume or urinary reflux.20 

The absence of a significant effect of age on ASB in this 

study may have been due to the exclusion of certain medical 

disorders that predispose to ASB and are commoner at an 

advanced age. Educational level attained may be an indicator 

of the socioeconomic status of the women. Lower levels of 

education and low socioeconomic status have been related 

to higher prevalence of ASB in many studies and reports.21,22 

This is because education improves the attitudes and beliefs 

of women and has a protective role against most of these 

morbidities.23 However, the social class of the participants 

in this study did not have any significant effect on ASB, 

which is contrary to previous reports.21–23 The significant 

association of ASB among rural dwellers in this study is sup-

ported by a previous report in India.24 This may be because 

of poor hygienic conditions and a lack of social amenities 

in rural areas.

Parity, not having an influence on ASB, in this study is 

similar to previous reports in Ibadan, Nigeria, and Ghana.7,25 

However, this differed from another study where ASB in 

pregnancy was associated with increasing parity.26 The 

prevalence of ASB across the trimesters in this study showed 

no consistent pattern of influence. It did not tally either 

with observations by Awonuga et al, who found increas-

ing prevalence with gestational age, or Nnatu et al, who 

found decreasing prevalence with duration of pregnancy.7,27 

Trimester not having a significant effect on ASB in this study 

is similar to a previous report in Benin.27 S. aureus as the 

commonest bacteria isolated from urine culture in this study 

is consistent with studies in Nigeria and other places, where 

it is emerging as a common causative agent of ASB among 

pregnant women.14,20 However, this is contrary to reports in 

Benin, Nigeria, and Kumasi, Ghana, in which E. coli was the 

commonest bacteria isolated from culture.25,28 The highest 

sensitivity pattern exhibited by ofloxacin and ceftriaxone to 

the uropathogens in this study is similar to previous reports 

in Benin and Ekiti, where quinolones and cephalosporins had 

the highest sensitivity pattern to the bacterial isolates.28,29 This 

sensitivity pattern may help policy makers in determining the 

drugs to be provided for the treatment of ASB and urinary 

tract infections in this environment.

This study is weakened by its hospital-based design, 

which may not be a true reflection of what is happening in this 

society. However, it is strengthened by the randomization.

In conclusion, there is a high prevalence of ASB among 

pregnant women in Abakaliki. With the exception of rural 

dwelling, demographic and obstetric characteristics did 

not significantly influence the risk of ASB in this study 

population. S. aureus and E. coli were the  dominant 

Table 2 Frequency of pathogenic isolates

Pathogens Number Percentage

Staphylococcus aureus 34 45.9
Escherichia coli 21 28.4
Unspecified coliform 11 14.9
Proteus mirabilis 8 10.8

Table 3 Antibiotic sensitivity pattern of the uropathogens

Serial  
number

Code Drug Frequency Percentage

1 cac co-amoxiclav 2 1.0
2 cPR Ciprofloxacin 12 5.8
3 gen gentamicin 17 8.2
4 OFl Ofloxacin 76 36.5
5 ceF ceftriaxone 54 26.0
6 caZ Ceftazidime 3 1.4
7 nIT nitrofurantoin 20 9.6
8 sTR Streptomycin 15 7.2
9 cXM Cefixime 6 2.9
10 cRX cefuroxime 2 1.0
11 chl Chloramphenicol 5 2.4
12 cOT Cotrimoxazole 2 1.0
13 cXc cloxacillin 0 0
Total 208 100
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uropathogens isolated among the pregnant women. Ofloxa-

cin and ceftriaxone had the highest sensitivity pattern to 

these uropathogens. In view of the high prevalence of ASB, 

routine urine microscopy, culture, and sensitivity testing 

are recommended for booking antenatal clinic attendees 

in this region. Health education on ASB and social ameni-

ties should be provided, especially in rural areas, to help 

stem the tide of this public health problem. A community-

based study in this subject matter and in the puerperium 

is recommended.
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