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Abstract 
The prevalence of Urinary Tract Infections (UTI) among pregnant women 
was carried out in the Department of Obstetrics and Gynaecology of five (5) 
different hospitals in Enugu metropolis. Four hundred and eighty (480) 
pregnant women whose ages ranged from 20 - 40 years were recruited in this 
study using a well-designed questionnaire by random sampling technique. 
The subsidiary sample size included twenty (20) obstetricians working in 
these hospitals. Prevalence of UTI in the present study was affected by several 
factors namely; age, gestational age, socio-economic status, increased number 
of pregnancies or parity, untreated previous UTI history, diabetes, hyperten-
sion, and lack of personal hygiene. A total of 384 urine samples were collected 
from these pregnant women that attended antenatal care at the different hos-
pitals for four (4) months. The urine samples were cultured and of the 384 
urine samples analyzed, the following organisms were isolated; E. coli (89) 
(40.6%), Staphylococcus aureus (62) (28.3%), Klebsiella pneumoniae (36) 
(16.4%), and Pseudomonas aeruginosa (18) (8.2%). Others were Enterococ-
cus sp. (8) (3.6%), Enterobacter sp. (4) (1.8%), and Proteus sp. (2) (0.9%) UTI 
was most prevalent among women of age category 36 - 40 years and the fre-
quency was more in the third-trimester pregnancies. Early diagnosis and 
treatment of UTIs during pregnancy can ensure the safety of the mother and 
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the foetus. There is also a need for continuous health education during antenatal 
visits to boost physical and environmental hygiene. 
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1. Introduction 

Urinary tract infections (UTIs) are defined as inflammatory responses of the 
urothelium to bacterial invasion, which are usually associated with bacteriuria 
(bacteria in the urine) and pyuria (pus cells in the urine). UTIs are more com-
mon in women than in men partially due to the shorter and wider female ureth-
ra and its proximity to the anus [1]. The urinary tract includes the organs that 
collect and store urine and releases it from the body namely: the kidneys, ure-
ters, bladder, and urethra. Bacteria associated with bacteriuria include Escheri-
chia coli, Staphylococcus saprophyticus, Proteus mirabilis, Klebsiella pneumo-
niae, and Pseudomonas aeruginosa [1]. Urinary tract infection is one of the most 
frequently seen medical complications of pregnancy. Despite significant ad-
vances in managing urinary tract infections in pregnancy, its occurrence is still 
associated with adverse feto-maternal complications. Urinary Tract Infections in 
pregnancy remain a significant cause of maternal and perinatal morbidities, if 
untreated, the sequel is even grimmer. Routine screening for asymptomatic bac-
teriuria is advocated as well as prompt treatment of symptomatic and confirmed 
cases of suspected Urinary Tract infections [2]. 

Urinary tract infections (UTIs) are one of the most common medical compli-
cations of pregnancy [3]. It is estimated that one in three women of childbearing 
age will have a UTI [4]. Because of the normal physiologic changes induced by 
gestation, pregnant women are especially susceptible to these infections. UTIs 
are characterized by the presence of infectious agents in the genito-urinary tract 
that cannot be explained by contamination. These agents have the potential to 
invade the tissues of the urinary tract and adjacent structures. The microbiolog-
ical profile is well known and pathogens such as Escherichia coli have been 
present in the vast majority of cases [5]. The infection may be limited to the 
growth of bacteria in the urine (which frequently don’t produce symptoms) or it 
can result in several syndromes associated with an inflammatory response to the 
bacterial invasion. The term UTIs represents a wide variety of conditions, in-
cluding asymptomatic forms of UTIs, urethritis, cystitis, acute pyelonephritis, 
and pyelonephritis with bacteremia or sepsis [6]. This study was done to deter-
mine the prevalence of urinary tract infections and associated risk factors among 
pregnant women in the Enugu metropolis. 

2. Methods 

Study Site: The study was carried out in the Department of Obstetrics and 
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Gynaecology of the different hospitals in Enugu metropolis. 
Sample Size: Four hundred and eighty pregnant women (480) whose ages 

ranged from 18 - 40 years were recruited in this study using a well-designed 
questionnaire by random sampling technique. The subsidiary sample size in-
cludes 20 (twenty) obstetricians working in these hospitals. Three hundred and 
eighty-four (384) urine samples of pregnant women with duly completed copies 
of questionnaires were collected.  

Study Period: The study was conducted over a three-month period. From 
March to June, 2021. 

Demographic Information: Socio-demographic data such as maternal age, 
parity, gestation age, social-economic status, marital status, previous ill health 
status etc. were collected using the questionnaires. 

Sample Collection: Three hundred and eighty four (384) clean-catch mid-
stream urine samples were collected from each pregnant woman into a sterilized 
screw capped container and labelled properly. Samples were moved to the labor-
atory for analysis within an hour of collection.  

Inclusion Criteria  
Pregnant women within ages 20 - 40 years who are apparently healthy and not 

on any special diets were enrolled in the study.  
Exclusion Criteria 
Pregnant women who are not within ages 20 - 40 years, pregnant women 

having renal disease or on any antibiotic therapy within 72 hours prior to en-
counter were excluded.  

Urine Culture  
Using a sterile wire loop, test bacteria on the cultured agar plates were intro-

duced into 4 ml of sterile nutrient broth to form a suspension and rotated for 
homogenization. The contents were allowed to set and the plates were incubated 
at 37˚C for 24 hours. The turbidity of the suspension in nutrient broth was 
matched with the standard being the McFarland solution against a printed card 
or sheet of paper. The suspension containing test organisms was diluted with 
sterile saline prepared by adding 9 g of NaCl in 1000 mls of distilled water and 
autoclaved. This was done to equal the turbidity of the test isolates with the 
McFarland solution [7]. 

Antibiotic Sensitivity Test 
The urine samples were cultured using Antibiotic sensitivity of the isolates 

was determined by a suspension of a pure colony from each confirmed culture 
isolate was performed by using 0.85% sterile normal saline, and the suspension 
was adjusted at 0.5% MacFarland standard. Using a sterile cotton applicator 
stick, the suspension was distributed evenly on Muller-Hinton agar. Modified 
Kirby-Bauer disk diffusion technique was implemented for antibiotic suscepti-
bility patterns using different antibiotics. Then, we applied those antibiotics on 
Mueller-Hinton agar plate and incubated them for 18 - 24 hours at 37˚C. Inhibi-
tion zone diameters (IZDs) were measured. 
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Identification of Isolates  
Bacterial species were identified according to standard bacteriological me-

thods by Cheesbrough 2005 [7]. 
Preparation of Mcfarland Standard 
This was prepared according to Cockerill et al. [8]. A 1% solution of Barium 

Chloride was prepared by adding 1 g of BaCl2 to 99 ml of distilled water; 1% of 
solution of Sulphuric acid (H2SO4) was prepared by adding 1ml of concentrated 
H2SO4 to 99 ml of distilled water. A 0.5 McFarland standard was then prepared 
by mixing 0.05 ml of the prepared BaCl2 and 9.95 ml of H2SO4.  

Standardization of Test Bacteria  
Using a sterile wire loop, test bacteria on the cultured agar plates were intro-

duced into 4 ml of sterile nutrient broth to form a suspension. In good light, the 
turbidity of the suspension in nutrient broth was matched with the standard being 
the McFarland solution against a printed card or sheet of paper. The suspension 
containing test organisms was diluted with sterile saline (prepared by adding 9.0 g 
of NaCl in 1000 mls of distilled water and autoclaved) when necessary. This was 
done to equal the turbidity of the test isolates with the McFarland solution [7]. 

3. Results 

The total copies of the questionnaire distributed were 480 but the study received 
a total of 330 duly completed copies of the questionnaire which constituted a 
response rate of 86 percent as shown in Figure 1 below. De Vaus [9] informs 
that a response rate of 80 percent and above is considered adequate. This implies 
that the response rate for the study was adequate to enable the researcher to 
perform the analyses.  

Table 1 shows the Socio-Demographic Characteristics of Study Participants 
ranging from their ages, marital status, gestational age, number of pregnancies, 
level of Education and occupation. 

Age Bracket Respondents 
 

 
Figure 1. Response rate for questionnaire.  

Not Responded 14%

Responded 86%
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Table 1. Socio-demographic characteristics of study participants.  

Variable Frequency (n) Percentage (%) 

Age (Years)   

20 - 25 45 13.64 

26 - 30 70 21.21 

31 - 35 99 30.00 

36 - 40 116 35.15 

Marital Status   

Single 55 16.67 

Married 133 40.03 

Separated 65 19.70 

Widow 77 23.60 

Gestational Age   

1st Trimester 83 25.15 

2nd Trimester 148 44.85 

3rd Trimester 99 30.00 

Number of Pregnancies   

1 - 3 128 38.79 

4 - 6 108 32.73 

7 and above 94 28.48 

Level of Education   

Primary 77 23.34 

Secondary 84 25.45 

Tertiary 119 36.06 

Uneducated 50 15.15 

Occupation   

House wife 81 24.55 

Employed 110 33.33 

Self-employed 139 42.12 

 
The majority of the respondents were between the ages of 36 and 40 years. 

Specifically, 45 respondents (13.64%) were between 20 - 25 years, 70 respondents 
(21.21%) were between 26 - 30 years, 99 respondents (30.0%) were between 31 - 
35 years while 116 respondents (35.15%) were between 36 - 40 years.  

Marital Status of Respondents  
The marital status of respondents showed that 55 respondents (16.67%) are 

single, 133 respondents (40.03%) are married, and 65 respondents (19.70%) are 
separated while 77 respondents representing 23.60% are widows. It was therefore 
shown that the majority of the respondents are married. 

Gestational Age of Respondents  
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The study showed that 83 respondents (16.67%) are in the first trimester, 148 
respondents representing 44.85% are in the 2nd trimester while 99 respondents 
representing 30.0% are in the third trimester. It was therefore shown that the 
majority of the respondents are in their second trimester. 

Number of Pregnancies of Respondents  
The study showed that 128 respondents representing 38.79% have had 1 to 3 

pregnancies, 108 respondents representing 32.73% have had 4 to 6 pregnancies while 
94 respondents representing 28.48% have had from 7 pregnancies and above. It was 
therefore shown that most of the respondents have had from 4 to 6 pregnancies. 

Level of Education  
On the level of education, 77 respondents representing 23.34% have a primary 

qualification, 84 respondents representing 25.45 percent have a secondary quali-
fication, and 119 respondents representing 36.06 percent have tertiary qualifica-
tion while 50 respondents representing 15.15% are uneducated.  

Occupation of Respondents  
The occupation of the respondents that took part in the research showed that 81 

respondents representing 24.55% are housewives, 110 respondents representing 
33.33% are employed while 139 respondents representing 42.12% are self-employed.  

As shown in Table 2, prevalence of UTI was found to be higher among sub-
jects of age category 36 - 40 years (25.18%) positive cases of the total population 
studied. The incidence was also found to be higher among married women with 
a percentage of 31.56%. Based on gestational age, UTI prevalence was higher 
among subjects in their third trimester with a percentage of 32.27%. A high rate 
of UTI was found to be among women with a high number of pregnancies or 
high parity having a percentage of 31.56%. The high prevalence rate was found 
among uneducated women and those with primary school certificates, and 
among unemployed, housewives, or low socio-economic subjects with percen-
tages of 24.11%, 16.31%, and 21.63% respectively.  

Prevalence of Urinary Tract Infections among Pregnant Women  
The total prevalence of Urinary Tract Infection (UTI) in pregnant women in 

the Enugu metropolis showed that out of the total of 384 subjects screened after 
urine samples were collected, 282 (73%) cases of UTI were diagnosed among 
pregnant women in the hospitals under study while there were 102 (27%) cases 
of Non-UTI among pregnant women (Figure 2).  

From Figure 3, the prevalence of UTI in pregnant women to hypertension 
showed that the highest incidence of UTI was seen in women with high blood 
pressure representing 90.9% of the participants, the prevalence of UTI to un-
treated asymptomatic urinary tract infection showed a low incidence of UTI 
among 14 respondents representing 4.24% with no previous urinary tract infec-
tion while 316 respondents representing 95.76% showed the highest UTI preva-
lence with records of previous urinary tract infection. UTI Prevalence in preg-
nant women to diabetes showed that the highest incidence was seen in women 
that are diabetic representing 75.76% of the participants while low UTI prevalence  
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Table 2. Prevalence of urinary tract infections in relation to demographic distribution of 
the subjects and positive cases. 

Variable Frequency (n) Percentage (%) UTI+ UTI− UTI+ (%) 

Age (Years)      

20 - 25 45 13.64 13 27 3.90 

26 - 30 70 21.21 25 46 7.45 

31 - 35 99 30.00 50 41 15.25 

36 - 40 116 35.15 83 45 25.18 

Marital Status      

Single 55 16.67 30 25 10.64 

Married 133 40.03 89 44 31.56 

Separated 65 19.70 47 18 16.66 

Widow 77 23.60 13 64 4.60 

Gestational Age      

1st Trimester 83 25.15 53 30 18.79 

2nd Trimester 148 44.85 78 70 27.66 

3rd Trimester 99 30.00 91 08 32.27 

Number of Pregnancies      

1 - 3 128 38.79 73 55 25.89 

4 - 6 108 32.73 67 41 23.75 

7 and above 94 28.48 89 05 31.56 

Level of Education      

Primary 77 23.34 68 09 24.11 

Secondary 84 25.45 15 69 5.31 

Tertiary 119 36.06 23 96 8.15 

Uneducated 50 15.15 46 04 16.31 

Occupation      

House wife 81 24.55 61 20 21.63 

Employed 110 33.33 42 68 14.89 

Self employed 139 42.12 49 90 17.37 

UTI+: Urinary tract infection positive cases; UTI−: Urinary tract infection negative cases. 

 

 
Figure 2. Prevalence of urinary tract infections among the pregnant women. 

73%

27%

UTI Positive 73%

UTI Negative 27%
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Figure 3. Urinary tract infections in relation to health risk factors. UTI urinary tract in-
fection; Non UTI Non Urinary tract infection.  
 
was found among non-diabetic pregnant women representing 24.24% of partic-
ipants.  

As shown in Table 3, in the socio-demographic characteristics of participant 
Doctors, 9 doctors out of 20 doctors were aged between 41 - 50 years of age 
(45%) and 14 doctors were married (70%), which showed that within their pe-
riod of practice with pregnant women, they had different experiences on the 
prevalence of UTIs among pregnant women in Enugu metropolis, and also have 
experiences with the families on this prevalence. They responded based on their 
analysis of cases undergone during their period of practice. 

As shown in Figure 4, the major prevalence risk factors are untreated asymp-
tomatic bacteriuria, pre-existing diabetes, increased parity and low socioeco-
nomic status with mean scores of 4.2, 4.0, 4.3 and 2.8 respectively. The least risk 
factor was low socioeconomic status while the highest risk factor was increased 
parity.  

As shown in Table 4, the result of the percentage occurrence of bacteria iso-
lates shows that Escherichia coli was the most prevalent organisms, 89 isolates 
(40.6%), followed by Staphylococcus aureus, 62 isolates (28.3%), Klebsiella 
pneumoniae with 36 isolates (16.4%), Pseudomonas aeruginosa 18 isolates (8.2%), 
Enterococcus spp. 8 isolates (3.6%), Enterobacter spp. 4 isolates (1.8%), and 
Proteus spp. as the least prevalent organisms, 2 isolates (0.9%). 

As shown in Table 5, Staphylococcus aureus was sensitive to Streptomycin, 
ciprofloxacin, gentamycin, ampicillin, cloxacillin, and rifampicin which made it 
the highest sensitive organism to these antibiotics, followed by Klebsiella pneu-
moniae which was sensitive to streptomycin, ciprofloxacin, gentamycin, ampicil-
lin and augmentin. Pseudomonas aeruginosa was sensitive to ciprofloxacin, genta-
mycin, and augmentin. Enterococcus spp. was sensitive to ciprofloxacin and gen-
tamycin. Enterobacter spp. was sensitive to streptomycin, ciprofloxacin and genta-
mycin, while E. coli was sensitive to streptomycin, ciprofloxacin, and rifampicin. 
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Table 3. Socio-demographic characteristics of participant doctors. 

Parameters Frequency (n) Percentage (%) 

Age (Years)   

30 - 40 4 20.0 

41 - 50 9 45.0 

50 and above 7 35.0 

Marital Status   

Single 4 30.0 

Married 14 70.0 

Separated 2 10.0 

Participant Doctors working in the hospitals where study was carried out responded based on their analysis 
of cases undergone during their period of practice. 

 
Table 4. Percentage occurrence of isolated organisms from urine samples of patients. 

Organisms No. of Occurrence Percentage of Occurrence (%) 

Escherichia coli 89 40.6 

Staphylococcus aureus 62 28.3 

Klebsiella pneumoniae 36 16.4 

Pseudomonas aeruginosa 18 8.2 

Enterococcus sp. 8 3.6 

Enterobacter sp. 4 1.8 

Proteus sp. 2 0.9 

 
Table 5. Antibiotic susceptibility profile of bacteria isolates.  

 Antibiotics 

Isolates STR CIP GEN AMP ERY AUG FLO SEP LIN CHL RIF 

S. aureus + + + + − − − − − + + 

K. pneumoniae + + + + − + − − − − − 

P. aerogenousa − + + − − + − − − − − 

Enterococcus sp. − + + − − − − − − − − 

Enterobacter sp. + + + − − − − − − − − 

E. coli + + − − − − − − − − + 

Key: STR = Streptomycin; CIP = Ciprofloxacin; GEN = Gentamycin; AMP = Ampicilin; ERY = Erythro-
mycin; AUG = Augmentin; FLO = Floxacin; SEP = Septrin; LIN = Lincosin; CHL = Chloxacillin; RIF = Ri-
fampicin. (+ = Sensitive), (− = Not Sensitive). 

4. Discussion 

Urinary Tract Infections (UTI) are the most common types of infections among 
pregnant women. They account for complications in pregnancy [10]. The 
present study showed that the UTI prevalence among pregnant women living in  
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Figure 4. Major prevalence risk factors of urinary tract infections in pregnant women.  
 
the Enugu metropolis (Eastern Nigeria) was 73% of 384 samples screened which 
is very high. The prevalent rate in this study was high compared to UTI preva-
lence recorded in previous studies showing pregnant women from other parts of 
the country recording 46.5% in Ebonyi, Eastern Nigeria [11], 35.5% in Ilorin, 
North Central Nigeria [12], 31.6% in Kano, Northern Nigeria [12], and 32.7% in 
Benin, Southern Nigeria [13]. 

Prevalence of UTI in the present study, as in other studies, was affected by 
several factors namely, age, gestational age, socioeconomic status, increased in 
the number of pregnancies or parity, untreated previous UTI history, diabetes, 
hypertension, and lack of personal hygiene [14] [15]. Urinary Tract Infections 
were more prevalent among women of the age category of 36 - 40 years. The 
finding differs from the research of Kawser et al. [16] and Nwachukwu et al. [17] 
which shows that UTI was more prevalent among women of 26 - 30 years. The 
high incidence of UTI among women of ages 36 - 40 years may be due to a high 
rate of previous untreated UTI history, diabetes mellitus, high blood pressure, 
and lack of personal hygiene. These are known major risk factors of UTI preva-
lence. Among a studied population Stephen [14], Ranjan et al. [18] and Azami et 
al. [15] pointed out that previous UTI and diabetes can be increased risk factors 
for UTIs in pregnancy. Fasalu et al. [19] also stated that bacteriuria was more 
prevalent in multiparous women and women of advanced maternal age. A high-
er incidence of UTI was found to be among married women and occurred 
mostly in the third trimester [18] [20]. The increase in prevalence could be due 
to an increase in parity or a higher number of pregnancies.  

The most frequently isolated bacteria were species of E. coli (40.6%) followed 
by S. aureus (28.3%) K. pneumoniae (16.4%) and P. aeruginosa (8.2%). Others 
were Enterococcus sp. Enterobacter sp. and Proteus sp. Previous researches have 
shown that the most prevalently isolated bacteria were E. coli. S. aureus, and K. 
pneumoniae [15] [17] [21] [22] Presence of members of the Enterobacteriaceae 
family such as E. coli, Klebsiella, and Proteus suggests that infection was due to 
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poor personal hygiene since these organisms are of fecal origin. 
The antibiotic susceptibility test showed that the pathogens were highly sensi-

tive to most of the antibiotics except streptomycin, ciprofloxacin, and gentamy-
cin which recorded high resistance. This contradicts the report of Muhammed, 
[23] who recorded high sensitivity of pathogens to ciprofloxacin.  

5. Conclusion  

Early diagnosis and treatment of UTIs during pregnancy can ensure the safety of 
the mother and the foetus. There should be increased personal and environ-
mental hygiene and there is a need to expand health services for the treatment of 
UTI in pregnant women. Infection prevention remains the best option and this 
can be achieved through health education during antenatal visits. Since UTIs 
occurred mostly in the third trimester of pregnancy, effective and proper medi-
cal care should be administered in the third trimester to checkmate the preva-
lence. 

Limitations 

● The level of education of some participants made it difficult and time-con- 
suming in getting data from these participants. 

● Counseling of participants prior to getting required data was time-consuming. 
● Improper cleaning of the area prior to collection of the urine specimen or 

failing to collect the urine midstream will likely result in contamination of 
the specimen. 
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