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Abstract 

Objective: Urinary tract infection (UTI) is one of the commonest infections affecting millions worldwide, especially 
pregnant women. It can lead to poor maternal and perinatal outcomes. Untreated UTI can be associated with serious 
obstetric complications. So the objective of present study was to determine the bacterial profile, antibiotic suscepti-
bility pattern and associated factors of UTI among pregnant women in Goba and Sinana Woredas, Bale Zone, South-
east Ethiopia.

Results: The overall prevalence of UTI was 44/169 (26%) with 18/51 (35.3%) in symptomatic and 26/118 (22%) in 
asymptomatic pregnant women, respectively. Of the 44 bacterial isolates, E. coli 12/44 (27.3%), K. pneumonia 9/44 
(20.5%) and S. marcescens 4/44 (9.1%) were the commonest bacterial pathogens. C. freundii 3/44 (6.8%), M. morganii 
3/44 (6.8%), P. aeruginosa 3/44 (6.8%) and S. enteritidis 3/44 (6.8%) isolates were the moderately identified bacterial 
species. K. oxytoca 1/44 (2.3%) was the least common bacterium to be detected. The antibiotic susceptibility pattern 
showed that 90.9%, 88.6% and 86.3% of the isolates were sensitive to amoxicillin/clavulanic acid, gentamycin and 
norfloxacin, respectively. Significant bacteriuria was associated with low educational status (p = 0.024; AOR = 6.617; 
CI = 1.87–9.94) and kidney problems (p = 0.018; AOR = 0.286; CI = 1.19–2.81).
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Introduction
In women UTIs account for about 25% of all infections 
thus being one of the most frequent clinical bacterial 
infections [1]. During pregnancy there occur many ana-
tomical and hormonal changes in women which make 
them susceptible to develop UTI. Around 20% of the 
pregnant women are reported to have UTI and it is the 
most common cause for admission to obstetric wards 
[2]. Its occurrence usually starts in week 6 and becomes 
most frequent during weeks 22–24 of pregnancy. There 

are many factors responsible like dilatation of urethra, 
increased bladder volume and decreased bladder tone, 
along with decreased urethral tone which contributes 
to increased urinary stasis and uretero-vesical reflux. In 
addition, up to 70% of women during pregnancy have 
glucose in urine, which increases the chances of bacte-
rial growth in the urine [3]. Untreated UTI in pregnant 
women may have serious consequences like intrauterine 
growth restriction, preeclampsia, caesarean delivery and 
preterm deliveries [4]. Further untreated asymptomatic 
bacteriuria (ASB) is a significant risk of acute pyelone-
phritis in later pregnancy [5].

Urinary tract infection is considered one of the most 
common medical complications during pregnancy [6]. 
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During pregnancy a number of risk factors of UTI are 
reported depending on the social, biological and geo-
graphical settings [7]. The commonest cause of UTI 
among pregnant women has been found to be E. coli 
because of its multidrug resistant strains [8]. Since ASB 
and obvious UTI has a close association, screening and 
treatment of pregnant women with ASB may also help 
to reduce adverse outcome for the child such as pre-
term labour and low birth weight [9]. However, antibiotic 
resistance of urinary tract pathogens has been increasing 
worldwide, especially to the commonly used antimicrobi-
als [10] and pattern of antibiotic resistance in a wide vari-
ety of pathogenic organisms may vary over short periods 
and depend on site of isolation and different environ-
mental conditions [11].

Data on the current distribution and antibiotic drug 
susceptibility patterns among urinary bacterial isolates 
from Ethiopian pregnant women patients; particularly in 
the study area is limited. Therefore, this study was aimed 
to determine the bacterial profile, antibiotic susceptibil-
ity pattern and associated factors of UTI among pregnant 
women visiting health institutions in Goba and Sinana 
Woredas, Bale Zone, Southeast Ethiopia.

Main text
Materials and methods
Study design, population and sampling technique
The study was conducted in Bale Zone, Southeast Ethio-
pia from January to April 2014 at different health insti-
tutions in Goba and Sinana Woredas. Institution based 
cross-sectional study design was employed on pregnant 
women visiting health institutions for ante-natal care. 
Six health institutions (Goba and Robe town hospitals, 
Goba health center, Ititu Sura health center, Sanbitu 
health center and Kebira Temo health post) were selected 
using lottery method. The sample size was determined 
using the single proportion population formula. For the 
current study 169 pregnant women were selected using 
systematic random sampling method. Pregnant women 
who were on antibiotic treatment during sample collec-
tion were excluded. Pre-structured questionnaires pre-
pared were used to collect data on socio-demographic 
and associated factors.

Urine specimen collection and bacteriological investigation
One hundred sixty-nine (169) early morning midstream 
urine specimens were collected using leak proof sterile 
plastic containers. Using calibrated wire loop (0.001 ml) 
samples were inoculated on to cysteine lactose electro-
lyte deficient medium (CLED, Oxoid) and mannitol salt 
agar (MSA, Oxoid). After incubation at 37 °C for 18–24 h 
colonies were counted to check significant growth. 
Colony counts yielding bacterial growth of  105 colony 

forming unit (CFU)/ml were regarded as significant for 
bacteriuria. Colonies from CLED were subcultured into 
MacConkey agar (Oxoid) and blood agar plates (BAP, 
Oxoid) and incubated at 37 °C for 18–24 h. Bacteria were 
identified using colony characteristics, gram reaction of 
the organisms and biochemical tests following standard 
procedure. All procedures were conducted in Biomedical 
Research Laboratory of College of Medicine and Health 
Science, Madawalabu University. Culture media was 
tested for sterility and performance. Standard strains of 
E. coli (ATCC 25922), S. aureus (ATCC 25923) and P. aer-
uginosa (ATCC 27853) were used as reference strains for 
culture and sensitivity testing.

Antibiotic susceptibility testing
Antibiotic susceptibility testing was performed on all sig-
nificant isolates according to the criteria of Clinical and 
Laboratory Standards Institute (CLSI) [12]. Agar disc 
diffusion method was used to determine susceptibility 
of the isolates. Individual colonies were suspended in 
5  ml normal saline to 0.5 McFarland standard in order 
to standardize the inoculum size and using sterile swabs 
the suspensions were evenly distributed over the entire 
surface of Muller Hinton agar. Using a sterile forceps the 
antibiotic discs were placed on the inoculated plates and 
incubated at 37  °C for 18–24  h. The drug discs (Oxoid) 
tested were ampicillin (10  μg), amoxicillin/clavulanic 
acid (20/10 μg), ceftazidime (30 μg), cefotaxime (30 μg), 
doxycycline (30  μg), gentamycin (10  μg), nitrofurantoin 
(300  μg), norfloxacin (10  μg) and tetracycline (30  μg). 
Diameter of the zone of inhibition around the disc was 
measured using a digital metal caliper and isolates were 
classified as sensitive, intermediate and resistant accord-
ing to CLSI [14]. Symptomatic pregnant women were 
given amoxicillin/clavulanic acid(250/125  mg/TID) as 
empirical treatment before culture results.

Data analysis
Data were checked for completeness and entered into 
EPI Info and transferred to SPSS version 16. The base line 
characteristics of the study population were summarized 
using frequencies, mean and standard deviation. Internal 
comparison was made using binary logistic regression to 
determine the independent effect of the variables by cal-
culating the strength of the association between UTI and 
associated factors using odds ratio (OR) and 95% confi-
dence interval (CI). Adjusted OR (for variables which 
were statistically significant in binary logistic analysis) 
was computed using multivariable logistic regression to 
control the confounding variables. A P-value of < 0.05 
was considered as an indicator of statistical significance.
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Ethical issue
The research was ethically cleared and approved by 
MaddaWalabu University ethical review committee and 
a letter was given with reference number 1093-MWU/
EC. Written informed consent was obtained from all 
study participants for participation and publication of the 
research. For each confirmed infection case, the respon-
sible clinician of the participant was contacted and treat-
ment was given as per the culture result and antibiotic 
susceptibility pattern.

Results
Socio‑demographic characteristics of study participants
Of total study population one hundred thirty (76.9%) 
lived in urban areas. More than half (85/169 (50.3%) 
of study subjects were from Robe hospital followed by 
64/169 (37.9%) from Goba hospital. Most of the partici-
pants were in the age group of 18–27 years (76.3%) and 
28–37 years (20.7%), respectively. 98.2% of the partici-
pants were married and 1.8% were divorced (Table 1).

Table 1 Socio-demographic characteristics of pregnant women (n = 169) visiting health institutions in Goba and Sinana 
Woredas, Southeast Ethiopia, 2014

Characteristics Total n (%) Urinary tract infection Crude OR (95% CI) P value

n (%) positive 
for UTI

n (%) negative 
for UTI

Health institution

 Goba Hospital 64 (37.9) 14 (21.9) 50 (78.1) 0.64 [0.30–1.35] 0.914

 Robe Hospital 85 (50.3) 26 (30.6) 59 (69.4) 1.14 [0.10–13.10]

 Goba Health Center 2 (1.2) 0 (0.0) 2 (100) 0.97 [0.23–4.10]

 Ititu Sura Health Center 3 (1.8) 1 (33.3) 2 (66.7) 0.01 [0.32–1.21]

 Sanbitu Health Center 5 (2.9) 0 (0.0) 5 (100) 0.05 [0.83–1.95]

 Kebira Temo Health post 10 (5.9) 3 (30) 7 (70) 1

Residence

 Urban 130 (76.9) 34 (26.2) 96 (73.8) 0.97 [ 0.43–2.21] 0.949

 Rural 39 (23.1) 10 (25.6) 29 (74.4) 1

Age interval in years

 18–27 129 (76.3) 31 (31.8) 98 (33.2) 5.11 [0.87–2.69] 0.281

 28–37 35 (20.7) 10 (59.8) 25 (57.9) 6.46 [0.76–3.18]

 38–47 5 (3) 3 (60) 2 (40) 1

Marital status

 Married 166 (98.2) 44 (26.5) 122 (73.5) 0.01 [0.11–1.25] 0.999

 Divorced 3 (1.8) 0 (0.0) 3 (100) 1

Educational status

 Illiterate 25 (14.8) 8 (18.2) 17 (10.1) 1.06 [1.012–3.937] 0.044

 Read and write 10 (5.9) 6 (3.6) 4 (2.4) 0.99 [0.37–2.67]

 Elementary (1–8) 63 (37.3) 20 (11.8) 43 (25.4) 0.47 [0.15–1.41]

 High school (9–12) 50 (29.6) 9 (5.3) 41 (24.3) 0.11 [0.01–0.94]

 12+ 21 (12.4) 1 (0.6) 20 (11.8) 1

Religion

 Orthodox Christian 82 (48.5) 18 (22) 64 (78) 4.54 [0.33–3.96] 0.492

 Muslim 79 (46.7) 26 (32.9) 53 (67.1) 7.93 [0.10–6.19]

 Protestant 8 (4.8) 0 (3.0) 8 (3.0) 1

Occupation

 House wife 128 (75.7) 35 (27.3) 93 (72.7) 0.57 [0.15–2.10] 0.925

 Government employee 17 (10.1) 3 (17.6) 14 (82.4) 0.66 [0.07–6.15]

 Private employee 5 (2.9) 1 (20) 4 (80) 1.33 [0.38–4.69]

 Merchant 12 (7.1) 4 (33.3) 8 (66.7) 0.53 [0.06–4.71]

 Farmer 6 (3.6) 1 (16.7) 5 (83.3) 0.01 [0.11–0.99]

 Student 1 (0.6) 0 (0.0) 1 (100) 1
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Prevalence of urinary tract infection
The overall prevalence of UTI among the study partici-
pants was 44/169 (26%). Furthermore, 18/51 (35.3%) of 
them were symptomatic and 26/118 (22%) were asymp-
tomatic. E. coli 12/44 (27.3%), K. pneumonia 9/44 (20.5%) 
and S. marcescens 4/44 (9.1%) were the commonest bac-
terial uropathogens. C. freundii 3/44 (6.8%), M. morganii 
3/44 (6.8%), P. aeruginosa 3/44 (6.8%) and S. enteritidis 
3/44 (6.8%) isolates were the moderately identified bacte-
rial species. K. oxytoca 1/44 (2.3%) was the least detected 
bacterium. There were no Gram-positive bacteria 
detected and none of the isolates were found in mixed 
growth (Additional file  1: Figure S1). Of the infected 
pregnant women, 26/44 (59.1%) were from Robe hospital 
and 14/44 (31.8%) of them were attendants of Goba hos-
pital. In this study, 34/44 (77.3%) of UTI positive subjects 
were urban dwellers. And 31/44 (70.5%) of UTI cases 
were under the age of 27 years (Table 1).

Factors associated with urinary tract infection
Significant bacteriuria was associated with low educa-
tional status (p = 0.044; COR = 1.06; CI = 1.012–3.937) 
and those pregnant women with kidney problems 
(p = 0.030; COR = 2.77; CI = 1.61–7.97). All the remain-
ing socio-demographic characteristics and associated fac-
tors were non-significantly associated with UTI (Tables 1, 
2). After adjusting for those variables which were statisti-
cally significant in binary logistic analysis, multivariable 
logistic analysis was conducted. Low educational status 
(illiteracy) (p = 0.024; AOR = 6.617; CI = 1.87–9.94) and 
kidney problems (p = 0.018; AOR = 0.286; CI = 1.19–
2.81) were significantly associated with UTI (Table 3).

Antibiotic susceptibility test pattern
The antibiotic susceptibility test pattern showed that 
90.9%, 88.6% and 86.3% of the isolates were sensitive to 
amoxicillin/clavulanic acid, gentamycin and norfloxacin, 
respectively. The isolates were least sensitive to cefo-
taxime (18%), ceftazidime (19%), doxycycline (22%) and 
tetracycline (23%). None of the isolates were resistant to 
amoxicillin/clavulanic acid. Except amoxicillin/clavulanic 
acid, E. coli had showed resistance to all tested drugs at 
least in one pregnant woman. Six E. coli isolates were 
resistant to ampicillin and doxycycline. Furthermore, 
eight E. coli isolates were also resistant to cefotaxime, 
tetracycline, norfloxacin and nitrofurantoin. Conversely, 
P. vulgaris was the isolate to show the least resistance 
against the tested drugs. Almost all isolates showed 
intermediate level of resistance against ceftazidime, cefo-
taxime and tetracycline (36.4%). Low level of resistance 
(15%) was observed against gentamycin and norfloxacin 
(Additional file 2: Table S1).

Discussion
This study assessed the bacterial profile, antibiotic sus-
ceptibility pattern and associated factors of UTI among 
pregnant women visiting health institutions in Goba and 
Sinana Woredas, Southeast Ethiopia. The prevalence 
of UTI 44/169 (26%) in this study was higher than the 
studies conducted in Addis Ababa Ethiopia 11.6% [13], 
Bahirdar Ethiopia 9.5% [14], Gondar Ethiopia 10.4% [15] 
and Sudan 12.1% [16]. However this value was lower than 
prevalence of UTI among pregnant women in Pakistan 
28.8% [17]. This variation may be because of differences 
in the environment, social habits, standard of personal 
hygiene or may be due to the low economic status of the 
study subjects. The differences in design and methodolo-
gies might also affect comparison of prevalence in dif-
ferent surveys [14]. The prevalence of bacteriuria among 
symptomatic and asymptomatic pregnant women in our 
study were 18/51 (35.3%) and 26/118 (22%), respectively 
which was higher than studies done in Bahirdar (8.5% 
and 18.9%) [17], Gondar (15.9% and 10.2%) [14] and 
Sudan (12.1% and 14.7%) [16].

The most prevalent uropathogen identified was E. coli 
(27.3%) followed by K. pneumoniae 9/44 (20.5%) and S. 
marcescens 4/44 (9.1%). These uropathogens were also 
identified in other similar studies in Addis Ababa Ethi-
opia 44% [13], Bahirdar Ethiopia 45.7% [14], Gondar 
Ethiopia 47.5% [15] and Sudan 42.4% [16]. The major 
contributing factor for isolating higher E. coli is due to 
urine stasis in pregnancy which favors for E. coli strain 
colonization [14, 18]. K. pneumoniae is commonly found 
in wet areas especially in health institutions and can eas-
ily infect pregnant women [19]. Another reason could 
be due to poor genital hygienic practices by pregnant 
women who may find it difficult to clean properly after 
defecating or clean their genital after passing urine dur-
ing their pregnancy [20]. The differences in prevalence 
rate between the study areas might be due to culture, 
practice, living standards and category of the study popu-
lation in addition to the period of study and the methods 
employed for urine examination [19, 20].

Most isolates were sensitive to amoxicillin/clavulanic 
acid, gentamycin and norfloxacin which is in accordance 
with previous studies done in Gondar, Addis Ababa and 
Bahirdar Ethiopia [13–15] and Sudan [16]. However, the 
observed drug resistance pattern in our study (36.4%) was 
very much lower than study carried in Bahirdar (93.1%) 
[20]. E. coli with its multidrug resistance pattern in the 
present study is in conformity with other reports in Paki-
stan and Singapore [21, 22]. Inappropriate antimicrobial 
use due to the lack of adequate knowledge about drugs 
can lead to inadequate therapy and contribute to further 
drug resistance [8, 19].
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Significant bacteriuria was associated with low edu-
cational status (p = 0.024; AOR = 6.617; CI = 1.87–9.94) 
and kidney problems (p = 0.018; AOR = 0.286; CI = 1.19–
2.81). This may be attributed to the limited knowledge 

of pregnant women about the transmission and preven-
tion of uropathogens. Furthermore, physician confirmed 
kidney problems like kidney stones, glomerulonephritis, 
genetic abnormality of kidneys, defects of adrenal gland 

Table 2 Associated factors of  UTI among  pregnant women (n = 169) visiting health institutions in  Goba and  Sinana 
Woredas, Southeast Ethiopia, 2014

DK don’t know

Associated factors Total n (%) Urinary tract infection

Positive no (%) Negative no (%) Crude OR (95% CI) P value

Gravidity

 1st 61 (36.1) 16 (26.2) 45 (73.8) 0.74 [0.31–1.77] 0.346

 2nd 53 (31.4) 11 (20.8) 42 (79.2) 0.86 [0.31–2.38]

 3rd 30 (17.8) 7 (23.3) 23 (76.7) 0.88 [0.70–5.01]

 ≥ 4 25 (14.8) 10 (40) 15 (60) 1

Gestational age

 1st trimester 8 (4.7) 3 (37.5) 5 (62.5) 0.54 [0.11–2.63] 0.743

 2nd trimester 45 (26.6) 11 (24.4) 34 (75.6) 0.58 [0.13–2.58]

 3rd trimester 116 (68.7) 30 (25.9) 86 (74.1) 1

Diabetes status

 No 159 (94.1) 42 (26.4) 117 (73.6) 0.70 [0.14–3.41] 0.655

 DK 10 (5.9) 2 (20) 8 (80) 1

Hypertension status

 Yes 4 (2.4) 0 (0.0) 4 (100) 5.84 [0.62–7.99] 0.966

 No 162 (95.9) 43 (26.5) 119 (73.5) 8.10 [0.87–15.09]

 DK 3 (1.8) 1 (33.3) 2 (66.7) 1

Kidney problem

 Yes 22 (13) 10 (45.5) 12 (54.5) 2.77 [1.61–7.97] 0.030

 No 147 (87) 34 (23.1) 113 (76.9) 1

Gynecological surgery

 Yes 6 (3.6) 0 (0.0) 6 (100) 5.97 [0.23–8.19] 0.999

 No 163 (96.4) 44 (27) 119 (73) 1

Current tooth or mouth problem

 Yes 24 (14.2) 5 (20.8) 19 (79.2) 1.40 [0.49–4.00] 0.532

 No 145 (85.8) 39 (26.9) 106 (73.1) 1

At least two symptoms

 Yes 51 (30.2) 18 (35.3) 33 (64.7) 0.52 [1.25–1.97] 0.074

 No 118 (69.8) 26 (22) 92 (78) 1

Prolonged antibiotic therapy

 Yes 12 (7.1) 2 (16.7) 10 (83.3) 1.83 [0.38–8.68] 0.449

 No 157 (92.9) 42 (26.8) 115 (73.2) 1

Urinary catheterization

 Yes 2 (1.2) 0 (0.0) 2 (100) 5.78 [1.14–9.89] 0.999

 No 167 (98.8) 44 (26.3) 123 (73.7) 1

HIV status

 Yes 9 (5.3) 2 (22.2) 7 (77.8) 1.22 [0.24–6.12] 0.853

 No 151 (89.4) 39 (25.8) 112 (74.2) 1.75 [0.22–14.22]

 DK 9 (5.3) 3 (33.3) 6 (46.7) 1

STI

 Yes 7 (4.1) 2 (28.6) 5 (71.4) 0.82 [0.15–4.40] 0.309

 No 154 (91.3) 38 (24.7) 116 (75.3) 2.50 [0.29–21.40]

 DK 8 (4.7) 4 (50) 4 (50) 1
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and renal anomalies are the major predisposing factors 
for pregnant women to develop UTI [23].

Limitations
This is a short period study and involved those women 
only who attended the health care system. In order to val-
idate these results the time period and area of this study 
has to be increased and the population should include 
women from the community.
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Additional file 1: Figure S1. Prevalence of isolated bacteria among 
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isolates from pregnant women (n = 169) visiting health institutions in 
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Abbreviations
AOR: adjusted odds ratio; ASB: asymptomatic bacteriuria; ATCC : American type 
culture collection; BAP: blood agar plate; C. freundii: Citrobacter freundii; CFU: 
colony forming unit; CI: confidence intervals; CLED: cysteine lactose electro-
lyte deficient medium; CLSI: Clinical and Laboratory Standards Institute; COR: 
crude odds ratio; E. aerogens: Enterobacter aerogenes; EPI Info: epidemiologi-
cal information; E. coli: Escherichia coli; K. pneumonia: Klebsiella pneumonia; K. 
oxytocae: Klebsiella oxytoca; M. morganii: Morganella morganii; MSA: mannitol 
salt agar; P. vulgaris: Proteus vulgaris; P. aeruginosa: Psuedomonas aeruginosa; S. 
enteritidis: Salmonella enteritidis; S. marcescens: Serratia marcescens; STIs: sexu-
ally transmitted infections; S. aureus: Staphylococcus aureus; SPSS: Statistical 
package for social Sciences; SB: symptomatic bacteriuria; UTI: urinary tract 
infection.

Authors’ contributions
ST conceptualized and designed the study. ST, MG and AB carried out data 
collection and laboratory works. ST and MG analyzed and interpreted the data, 

drafted the manuscript and critically reviewed the manuscript. ZD and KM 
assisted in analyzing, drafting and reviewing the manuscript. All authors read 
and approved the final manuscript.

Author details
1 Microbiology, Immunology and Parasitology Department, College of Medi-
cine and Health Sciences, Wachemo University, P.O. Box 667, Hossana, Ethiopia. 
2 College of Medicine and Health Sciences, Wollega University, P.O. Box 395, 
Nekemte, Ethiopia. 3 Microbiology, Immunology and Parasitology Department, 
School of Medicine, Addis Ababa University, P.O. Box 9086, Addis Ababa, Ethio-
pia. 4 Department of Public Health, College of Medicine and Health Sciences, 
Madda Walabu University, P.O. Box 302, Bale Goba, Ethiopia. 5 Department 
of Biochemistry, School of Medicine, Goba Referral Hospital, Madda Walabu 
University, P.O. Box 302, Bale Robe, Ethiopia. 

Acknowledgements
We are grateful to Madda Walabu University Research and Community Service 
for providing financial assistance in this research. Institution heads, health 
professionals and data collectors for their efforts during the selection of preg-
nant women, data collection and treatment of confirmed cases. The study 
participants deserve a special acknowledgement for their cooperation.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
All the available data and material used in this study is presented in the main 
paper.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The research was ethically cleared and approved by Madawalabu University 
research review committee. Participants were informed about the objectives 
of the study. Written informed and signed consent was obtained from all 
study participants for participation in the research. For each confirmed infec-
tion case, the responsible clinician of the participant was contacted and treat-
ment was given as per the culture result and antibiotic susceptibility pattern.

Funding
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Table 3 Crude and adjusted OR of associated factors of UTI among pregnant women (n = 169) visiting health institutions 
in Goba and Sinana Woredas, Southeast Ethiopia, 2014

Associated factors Urinary tract infection

Positive n (%) Negative n (%) Crude OR (95% CI) P value Adjusted OR P value

Educational status

 Illiterate 8 (68.2) 17 (64.8) 1.06 [1.012–3.937] 0.044 6.617 [1.87–9.94] 0.024

 Read and write 6 (31.8) 4 (35.2) 0.99 [0.37–2.67] 1.35 [043–4.25]

 Elementary (1–8) 20 (69.0) 43 (69.0) 0.47 [0.15–1.41] 0.53 [0.15–1.92]

 High school (9–12) 9 (69.0) 41 (69.0) 0.11 [0.01–0.94] 0.17 [0.02–1.74]

 12+ 1 (69.0) 20 (69.0) 1 1

Kidney problem

 Yes 10 (45.5) 12 (54.5) 2.77 [1.61–7.97] 0.030 0.286 [1.19–2.81] 0.018

 No 34 (23.1) 113 (76.9) 1 1

https://doi.org/10.1186/s13104-018-3910-8
https://doi.org/10.1186/s13104-018-3910-8


Page 7 of 7Taye et al. BMC Res Notes          (2018) 11:799 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

Received: 29 August 2018   Accepted: 1 November 2018

References
 1. American College of Obstetricians and Gynecologists. ACOG Practice Bul-

letin No. 91: treatment of urinary tract infections in nonpregnant women. 
Obstet Gynecol. 2008;111:785–94.

 2. Bacak SJ, Callaghan WM, Dietz PM, Crouse C. Pregnancy-associated 
hospitalizations in the United States, 1999–2000. Am J Obstet Gynecol. 
2005;192(2):592–7.

 3. Van Brummen HJ, Bruinse HW, Van der Bom JG, Heintz AP, van der Vaart 
CH. How do the prevalences of urogenital symptoms change during 
pregnancy? Neurourol Urodyn. 2006;25:135–9.

 4. Mazor-Dray E, Levy A, Schlaeffer F, Sheiner E. Maternal urinary tract infec-
tion: is it independently associated with adverse pregnancy outcome? J 
Matern Fetal Neonatal Med. 2009;22(2):124–8.

 5. Smaill F, Vazquez JC. Antibiotics for asymptomatic bacteriuria in preg-
nancy. Cochrane Database Syst Rev. 2007;18:CD000490.

 6. Bahadi A, El Kabbaj D, Elfazazi H, et al. Urinary tract infection in preg-
nancy. Saudi J Kidney Dis Transpl. 2010;21:342–4.

 7. Haider G, Zehra N, Munir AA, Haider A. Risk factors of urinary tract infec-
tion in pregnancy. J Pak Med Assoc. 2010;60(3):213–6.

 8. Kariuki S, Revathi G, Corkill J, Kiiru J, Mwituria J, Mirza N, Hart CA. Escheri-
chia coli from community-acquired urinary tract infections resistant to 
fluoroquinolones and extended-spectrum beta-lactams. J Infect Dev 
Ctries. 2007;1(3):257–62.

 9. Nicolle LE. Asymptomatic bacteriuria: review and discussion of the IDSA 
guidelines. Int J Antimicrob Agents. 2006;28:42–8.

 10. Kahlmeter G. An international survey of the antimicrobial susceptibility 
of pathogens from uncomplicated urinary tract infections; the ECO; SENS 
projects. J Antimicrob Chemother. 2003;51:69–71.

 11. Gupta K, Hooten TM, Stamm WE. Increasing antimicrobial resistance and 
the management of uncomplicated community-acquired urinary tract 
infections. Ann Intern Med. 2001;135:41–50.

 12. CLSI. QMS01-A4: Quality Management System: a model for laboratory 
services; approved guideline. 4th ed. Wayne: CLSI; 2011.

 13. Assefa A, Asrat D, Woldeamanuel Y, G/Hiwot Y, Abdella A, Melesse T. 
Bacterial profile and drug susceptibility pattern of urinary tract infection 
in pregnant women at Tikur Anbessa Specialized Hospital Addis Ababa, 
Ethiopia. Ethiop Med J. 2008;46(3):227–35.

 14. Demilie Tazebew, Beyene Getenet, Melaku Selabat, Tsegaye Wonde-
wosen. Urinary bacterial profile and antibiotic susceptibility pattern 
among pregnant women in North West Ethiopia. Ethiop J Health Sci. 
2012;22(2):121–8.

 15. Alemu Agersew, Moges Feleke, Shiferaw Yitayal, et al. Bacterial profile and 
drug susceptibility pattern of urinary tract infection in pregnant women 
at University of Gondar Teaching Hospital, Northwest Ethiopia. BMC Res 
Notes. 2012;5:197.

 16. Hamdan ZH, Abdel Haliem MZ, Salah KA, Ishag A. Epidemiology of uri-
nary tract infections and antibiotics sensitivity among pregnant women 
at Khartoum North Hospital. Ann Clin Microbiol Antimicrob. 2011;10:2.

 17. Sheikh MA, Khan MS, Khatoon A, Arain GM. Incidence of urinary tract 
infection during pregnancy. East Med Health J. 2000;6(2):265–71.

 18. Imade PE, Izekor PE, Eghafona NO, Enabulele OI, Ophori E. Asymptomatic 
bacteriuria among pregnant women. North Am J Med Sci. 2010;2:263–6.

 19. Ferede Getachew, Yismaw Gizachew, Wondimeneh Yitayih, Sisay Zufan. 
The prevalence and antimicrobial susceptibility pattern of bacte-
rial uropathogens isolated from pregnant women. Eur J Exp Biol. 
2012;2(5):1497–502.

 20. Biadglegne Fantahun, Abera Bayeh. Antimicrobial resistance of bacterial 
isolates from urinary tract infections at Felege Hiwot Referral Hospital, 
Ethiopia. Ethiop J Health Dev. 2009;23(3):236–8.

 21. Ahmad J, Shah A, Shad Ali N. Prevalence of Urinary tract infection in 
pregnant women of Peshawar Pakistan: a single center study. J Postgrad 
Med. Inst. 2003;17(2).

 22. Bahadin J, Teo SS, Mathew S. Etiology of community-acquired urinary 
tract infection and antimicrobial susceptibility patterns of uropathogens 
isolated. Singapore Med J. 2011;52(6):415–20.

 23. Sobotová D. Urinary tract infections and chronic renal failure. Vnitr Lek. 
2011;57(7–8):626–30.


	Bacterial profile, antibiotic susceptibility pattern and associated factors among pregnant women with Urinary Tract Infection in Goba and Sinana Woredas, Bale Zone, Southeast Ethiopia
	Abstract 
	Objective: 
	Results: 

	Introduction
	Main text
	Materials and methods
	Study design, population and sampling technique
	Urine specimen collection and bacteriological investigation
	Antibiotic susceptibility testing
	Data analysis
	Ethical issue

	Results
	Socio-demographic characteristics of study participants
	Prevalence of urinary tract infection
	Factors associated with urinary tract infection
	Antibiotic susceptibility test pattern

	Discussion

	Limitations
	Authors’ contributions
	References




