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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Urinary tract infection in pregnancy is a 

common microbial infection. Antimicrobial resistance among 
uropathogens is becoming a major health problem worldwide. 
The antimicrobial agents used to manage urinary tract infections 
during pregnancy should be carefully chosen. Therefore, this 
study aimed to determine the bacterial profile, antibiotic 
susceptibility pattern, and factors associated with urinary tract 
infection among pregnant women at Hosanna town public 
health facilities.

Materials and Methods: A facility-based cross-sectional 
study was conducted from March to August 2022 on a total of 
312 pregnant women who attended antenatal care at Hosanna 
Town public health facilities. Sociodemographic, clinical data, 
and related information were collected by using a pre-tested 
questionnaire. In addition, mid-stream urine specimens were 
collected from study participants. Bacterial pathogens were 
identified by standard bacteriological techniques. Antibiotic 
susceptibility testing was performed by using the Kirby Bauer 
disk diffusion method. The data were analyzed by using SPSS 
version 25. Chi-square and odds ratios were calculated and a 
P-value ≤ 0.05 at a 95% confidence interval was considered 
statistically significant. The results were presented with words 
and tables.

Results: Of a total of pregnant women, 59/312(18.9%) (95% 
CI: 14.7-23.7) were found to have significant bacteriuria. 
The predominant isolates were Escherichia coli (E. coli) 
22(34.4%), followed by coagulase-negative staphylococci 
(CoNS) 10(15.6%), Staphylococci aureus (S. aureus) 7(10.9%), 
and Klebsiella pneumoniae (K. pneumoniae) 6(9.4%). Overall, 
78.1% of these isolates were multidrug-resistant (MDR). 
Gram-negative bacteria were susceptible to meropenem 
(97.6%), gentamicin (85.7%), nitrofurantoin (82.1%), 
ciprofloxacin (73.8%), amoxicillin-clavulanic acid (73.8%) 
and ceftriaxone (71.8%), but highly resistant to ampicillin 
(95.5%), trimethoprim-sulfamethoxazole (74.4%), doxycycline 
(71.8%), cefuroxime (69.2%), and cephalexin (69.2%). The 
gram-positive bacteria were susceptible to gentamicin (86.4%), 
erythromycin (81.8%), and nitrofurantoin (77.3%): whereas 
they showed a high level of resistance to penicillin (72.7%), 
doxycycline (54.5%), trimethoprim-sulfamethoxazole (52.9%), 
and cefoxitin (52.9%). No formal education for the participant 
(AOR: 2.86, 95% CI: 1.03-7.98, p = 0.044), family monthly 
income <1500 birr (AOR: 3.19, 95% CI: 1.48-6.89, p = 0.003), 
and previous history of UTI (AOR: 4.52, 95% CI: 2.04-10.03, p 
= 0.001) were significantly associated with bacteriuria.

Conclusion and recommendations: This study revealed 
a high prevalence of bacterial urinary tract infection among 
pregnant women and low susceptibility to ampicillin, 
trimethoprim-sulfamethoxazole, cefuroxime, and cephalexin. 

Therefore, regularly, culture-based bacterial identification 
and antibiotic susceptibility testing should be performed.  
Alternatively, empiric antibiotic therapy should consider the 
prevalence of antibiotic-resistant uropathogens and the factor 
that may increase the urinary tract infection occurrence due to 
multi-drug resistant uropathogens.

Key words. Urinary tract infections, bacteriuria, antibacterial 
drug resistance, pregnant women, hosanna, Ethiopia.
Introduction.

Urinary tract infections (UTIs) are common human microbial 
diseases that can produce functional and/or morphological 
disorders in the urinary tract [1]. It is a common nosocomial 
and community-acquired infectious disease worldwide [2]. 
The UTIs distribution in the population changes depending 
on age, sex, catheterization, genitourinary tract abnormalities, 
hospitalization, immune status, and prolonged use of 
antimicrobials [3,4]. The clinical features of UTIs depend on 
the part of the urinary tract involved, the etiologic types, the 
severity of the infection, and the patient’s immune status [3]. 

Urinary tract infections (UTIs) are the most common 
microbial infections during pregnancy [5]. Asymptomatic 
bacteriuria (ASB) is an important predisposing factor for UTI 
during pregnancy [6]. In addition, during pregnancy, there 
are many anatomical and hormonal changes that favor UTI. 
Approximately 20% of pregnant women have UTI which is 
the most common reason for hospital admission [7]. Without 
treatment, 20 to 30% of pregnant women with asymptomatic 
bacteriuria have the probability to develop UTI [6,8].

Bacteria are the main cause of UTIs, however, fungi, viruses, 
and parasites may be involved in this infection. Studies indicated 
that the most common cause of UTIs is Escherichia coli (E. coli), 
which represents 65–90% of infections. Other uropathogens 
that cause UTIs include S. aureus, Klebsiella pneumoniae (K. 
pneumoniae), Citrobacter species, Pseudomonas aeruginosa 
(P. aeruginosa), Enterococcus species, S. saprophyticus, and 
Staphylococcus coagulase negative (CoNS)[9-11]. Moreover, 
evidence from recent studies suggests that fungi, particularly 
species of Candida, are increasingly responsible for urinary 
tract infections (UTIs), particularly in critically ill patients.

Current empirical management of UTIs is complicated by 
antimicrobial resistance. It is one of the health threats faced 
in modern medicine now day [10]. Unrestrained antibiotics 
usage habit in developing countries might be attributable to the 
emergence of multidrug resistant bugs/bacteria causing UTI. As 
a result, antimicrobial resistance is one of the major causes of 
treatment failure for UTIs [12,13]. 

Due to a lack of facilities for culture and antibiotic susceptibility 
testing (AST), urine cultures are not frequently conducted in 
Ethiopia, especially in our community, to treat UTIs in prenatal 
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pregnant women. Updated and specific understanding of the 
uropathogens and their antibiotic susceptibility pattern is 
required to ensure optimal treatment for UTI during pregnancy. 
To the best of our knowledge, however, there is a lack of data 
in this research area in our locality. Hence, this study aimed to 
identify the bacterial causes of UTIs as well as susceptibility 
patterns and other factors associated with them. This help 
clinicians, provide evidence-based care that may prevent 
the emergence of multidrug resistant uropathogens and UTI 
complications during pregnancy in our region.
Materials and Methods.
Study design and setting:

A facility-based cross-sectional study was undertaken at 
hosanna town health facilities from March to August 2022, 
which is 232km far from Addis Ababa the capital city of 
Ethiopia. The area's altitude ranges from 1,500 m to -3,500 
meters above sea level. Day-time temperatures are typically 
between 20-30oC, with night-time temperatures falling close to 
freezing at higher altitudes. The town has one teaching referral 
Hospital, three health centers, and more than ten health posts. 
This Hospital provides inpatient and outpatient medical services 
to residents of the Hadiyya zone and nearby towns and villages 
in neighboring zones. It provides services to patients in different 
clinical disciplines including gynecology and obstetrics, 
pediatrics, internal medicine, surgery, and orthopedics. 
Source population:

All pregnant women who visit antenatal care at Hosanna Town 
health facilities.
Study population:

All pregnant women who attended antenatal care and selected 
pregnant women at Nigist Eleni Mohammed memorial 
comprehensive specialized hospital and Hosanna town health 
center from March 1, 2022, to August 30, 2022
Eligibility criteria 

Inclusion criteria:
All pregnant women agreed to the study and provided written 

informed consent.
Exclusion criteria:

The study excluded pregnant women who were seriously 
unwell, receiving antibiotic treatment, had a history of hospital 
admission in the previous two weeks, and those who were 
admitted to the hospital for at least 48 hours prior to data 
collection and were unable to provide a sample.
Study Variables

Independent variables:
Age, level of education, occupation, family income, gravidity, 

gestational age, history of underlying disease, past history of 
UTI, and history of antibiotic use
Dependent variables:

Bacterial isolate and antimicrobial susceptibility pattern of the 
isolate.
Operational definitions.

Symptomatic UTI: is a condition that is characterized by the 

presence of significant bacteriuria in clean-voided midstream 
urine specimens that yield positive cultures (≥105 cfu/ml) with 
accompanying symptoms such as dysuria, urgency, frequency, 
incontinence, suprapubic pain, flank pain or costovertebral 
angle pain and tenderness, fever (temp. ≥ 380C) and chills) [14].

Asymptomatic UTI: is a condition that is characterized by the 
presence of significant bacteriuria in clean-voided midstream 
urine specimens that yield positive cultures (≥105 cfu/ml), in a 
patient without typical symptoms of UTI [15].

Past history of UTI: having one or more physician-diagnosed 
cystitis or pyelonephritis.

Multi-drug resistant (MDR): is an acquired non-susceptibility 
to at least one agent in three or more antimicrobial categories 
[16].

Midstream urine: A specimen obtained from the middle part 
of urine flow.
Sample size and sampling technique.

A systematic random sampling technique was used and 
the sample size was determined using a single population 
proportion formula [n = [(Zα/2)2 * P(1 − P)]/d2] by assuming 
a 95% confidence level of Z α/2 = 1.96, absolute desired 
precision (d)=5%, and proportion of bacterial UTI infection of 
23.9% among women at Bale Goba referral hospital [17]. By 
considering a non-response rate of 15%, the final sample size 
calculated based on the single population proportion formula 
was 322 participants.
Data and Specimen Collection:

Information concerning the socio-demographic characteristics 
of study participants (age, sex, educational status, etc.) and 
clinical data were collected by trained data collectors (one 
medical microbiologist, three medical laboratory technologists, 
and two BSc. midwives). A pre-test was done to validate 
the questionnaire and modification was done accordingly 
(S1 Protocol). After receiving the proper instructions from 
medical laboratory technicians, the pregnant women collected 
midstream urine samples using leak-proof sterile plastic 
containers. The urine specimen was transported immediately 
to the microbiology laboratory of Wachemo University using 
the cold box. Then, the urine sample was inoculated within one 
hour of collection.
Urine specimen culture, Isolation, and Identification of bacteria:

Using calibrated wire loop (0.001 ml) sample was inoculated 
on cysteine lactose electrolyte deficient medium (CLED, 
Oxoid), MacConkey (Himedia), and mannitol salt agar (MSA, 
Himedia). After incubation at 37°C for 18-24 hours colonies 
were counted to check for significant growth. Colony counts 
yielding bacterial growth of 105 colony-forming unit (CFU)/ml was 
regarded as substantial for bacteriuria [15]. Bacterial identification 
was performed based on colony morphology, appearance, color, 
gram staining, and different biochemical tests like the Catalase test, 
Indole test, Citrate utilization test, Urease production test, Hydrogen 
sulfide production test, Sugar fermentation test and Coagulase test 
following standard procedure [18].
Antibiotic Susceptibility Testing:

Antibiotic susceptibility testing was performed by using the 
Kirby-Bauer technique according to the criteria of the Clinical 
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Laboratory Standards Institute (CLSI) by disc diffusion method 
[19]. Standardized suspensions of the bacterial isolates were 
prepared by taking a pure culture of 3–5 pure colonies of bacteria 
transferred to a tube containing 5mL sterile normal saline.  The 
turbidity was matched with the turbidity standard McFarland 
0.5. The standardized suspension was streaked evenly over 
the entire surface of Mueller-Hinton agar using a sterile cotton 
swab. The plates were left at room temperature to dry for 3–5 
minutes and antibiotic discs (Oxoid) with the recommended 
concentrations were placed on the surface of a Muller-Hinton 
agar plate according to CLSI guideline. Finally, the plates were 
incubated at 35–37°C for about 18–24 hours. Diameters of the 
zones of inhibition was measured using a caliper and interpreted 
as sensitive, intermediate, and resistant according to 2020 CLSI 
guideline (S2 Protocol). Isolates with intermediate resistance 
were classified as resistant for a better statistical analysis.
Quality Assurance.

The reliability of the study finding was guaranteed by 
implementing quality control (QC) measures throughout 
the whole process of the laboratory work. All materials, 
equipment, and procedures were adequately controlled, and 
each procedure was aseptically performed. The quality of the 
culture media, gram stain, and antimicrobial discs were checked 
using standardized reference strains of Escherichia coli (ATCC 
25922) and Staphylococcus aureus (ATCC 25923) according 
to the CLSI guideline. To standardize the inoculum density 
of bacterial suspension for the susceptibility test, a turbidity 
standard, equivalent to a 0.5 McFarland standard, was used [19].
Statistical Analysis.

Data were entered into EpiData, cleaned, and exported to Excel 
and SPSS software version 25 for analysis. Descriptive statistics 
(frequency tables and cross-tabulations) were used in the 
analysis. Categorical variables were expressed in percentages 
and the chi-square test was used to determine the association 
between independent and dependent variables. A multivariable 
logistic regression model was used to identify UTI-associated 
factors. The findings were presented using an adjusted odd ratio 
(OR) and their 95% confidence interval. P value <0.05 was 
considered as a cut-off point for the significant association.
Ethical considerations.

This study was conducted after approval by the Research 
Review Committee of Wachemo University, with reference 
number WCU-IRB 003/28. Then permission was obtained 
from the health facilities’ responsible bodies. Written informed 
consent was also obtained from study participants. The aim 
of the study, its significance, confidentiality, their rights of 
participation, the procedure, and associated risks were explained 
through an information sheet. For each confirmed infection by 
the laboratory analysis, the responsible clinician of the study 
subjects was informed for better patient care.
Results.
Demographic and clinical characteristics:

A total of 312 pregnant women were enrolled, with a response 
rate of approximately 97%. Of which 128 (41.0%) and 184 
(59.0%) study subjects were clinically symptomatic and 

asymptomatic for UTI, respectively. The mean age of study 
participants was 26.0 (±5.2 SD) years within the age range of 16-
43. The 98.1% (n=306) of participants were married and more 
than three-fourth of them 79.5% (n=248) were urban residents.  
Besides, nearly 36.2% (n=113) of the study participants had no 
formal education and 52.7% (n=164) were housewives (Table 1).

Table 1. Socio-demographic characteristics and clinical data of 
pregnant women at Hosanna Town health facilities, South Ethiopia, 
2022 (n=312).
Characteristics Frequency (%)

Age
16–25 106 (34)
26–35 149 (47.7)
36–45 57 (18.3)

Marriage
Married 306 (98.1)
Separated/widowed 6 (1.9)

Residence
Urban 248 (79.5)
Rural 64 (20.5)

Education

No formal education 113 (36.2)
Primary school 81 (26.0)
High school 69 (22.1)
Above high school 49 (15.7)

Occupation

Civil servant 26 (8.3)
Merchant 42 (13.5)
Daily laborer 20 (6.4)
Farmer 48 (15.4)
Student 12(3.8)
Housewife 164(52.7)

Monthly income (birr)
<1500 54 (17.3)
≥1500 and <3000 95(30.4)
≥3000 163(52.2)

Gravidity 
1st 92(29.5)
2nd 109(34.9)
>3rd 111(35.6)

Gestational stage
1st trimester 92(29.5)
2nd trimester 105(33.7)
3rd trimester 115(36.8)

Underlying disease

DM        8(2.6)
Kidney problem       21(6.7)
Other illness 12(3.8)
None 276(88.5)

Symptom of UTI
Asymptomatic 184(59.0)
Symptomatic 128(41.0)

History of catheterization
No 305(97.8)
Yes 7(2.2)

History of UTI before
No 273(87.5)
Yes 39(12.5)

History of antibiotics 
use within previous two 
weeks   

No 307(98.4)

Yes 5(1.6)

Abbreviations:  UTI: Urinary Tract Infection; DM: Diabetes 
Mellitus, Other illness: Hepatitis + HIV                                                 

The Prevalence of bacterial isolates among pregnant women:
Overall prevalence of bacterial UTI/significant bacteriuria 

was 18.9 % (59/312) (95% CI: 14.7-23.7). The prevalence of 
bacterial UTI among symptomatic and asymptomatic women 
were 20.3% and 17.9%, respectively. Of 59 culture positive 



116

cases, a total of 64 bacterial isolates were identified with 11 
different types of bacteria. Both gram-positive and gram-
negative bacterial isolates were recovered with a 34.4% (n = 22) 
and a 65.6% (n = 42) prevalence, respectively. Mixed infections 
were observed among (1.6%, n = 5) pregnant women. Among 
the isolates the predominant bacteria were E. coli 22(34.4%), 
followed by Coagulase negative staphylococcus (CoNS) 
10(15.6%), and S. aureus 7(10.9 (Figure 1).

Figure 1. Profile of bacterial isolates among pregnant women with 
bacterial urinary tract infection at Hosanna Town health facilities, 
South Ethiopia, 2022.

Antibiotics susceptibility patterns of the bacterial isolates:
The antibiotics susceptibility profile of isolates has been 

presented in (Tables 2 and 3). The recovered gram-positive 
bacterial isolates showed a high level of susceptibility to some 
of the tested antibiotics. For instance, 86.4%, 81.8%, and 
77.3% of them were sensitive to gentamicin, erythromycin, and 
nitrofurantoin respectively, followed by clindamycin (70.6%), 
chloramphenicol (70.6%), and ciprofloxacin (68.6%). However, 
they showed a high level of resistance to penicillin (72.7%), 
doxycycline (54.5%), trimethoprim–sulfamethoxazole (52.9%), 
and cefoxitine (52.9%) (Table 2). CoNS, the second most 
common isolate was sensitive to erythromycin, gentamicin, 
ciprofloxacin, nitrofurantoin, chloramphenicol, and clindamycin 
were 100%, 100%, 90%, 90%, 80%, and 80%, respectively. 
However, CoNS was resistant to penicillin and doxycycline 
70% and 50% respectively. In addition, 71.4% and 40% of 
S. aureus and CoNS were resistant to methicillin (oxacillin), 
respectively (Table 2).

In this study, gram-negative isolates were sensitive to 
meropenem (97.6%), gentamicin (85.7%) and nitrofurantoin 
(82.1%), and gram-positive bacteria were sensitive to gentamicin 
(86.4%), erythromycin (81.8%) and nitrofurantoin (77.3%). The 
most common, E. coli were sensitive to meropenem (95.5%), 
gentamicin (90.9%) and nitrofurantoin (86.4%) however 
resistant to ampicillin (95.5%), doxycycline (77.3%), and 
trimethoprim–sulfamethoxazole (68.2%) (Table 3).

Multi-drug resistance patterns of bacterial isolates:
Overall, 78.1% (n = 50) of bacterial isolates were multi-

drug resistant (MDR; resistance to at least one antibiotic from 
three or more classes). Among the total MDR, (90.9%, n = 20) 
was E. coli, (85.7%, n = 6) was S. aureus, (70%, n = 7) was 
CoNS, (66.7%, n = 4) was K. pneumoniae, (100%, n = 5) was 
Enterococcus spp., and (100%, n = 4) was P. mirabilis (Table 4).
Factors associated with bacteriuria among pregnant women 
at Hosanna Town health facilities, South Ethiopia, 2022.

In multivariable analysis, the bacteriuria had a significant 
association with no formal education (AOR: 2.86, 95% CI: 
1.03-7.98, p = 0.044), low family monthly income, <1500 birr 
(AOR: 3.19, 95% CI: 1.48-6.89, p = 0.003), and previous history 
of UTI (AOR: 4.52, 95% CI: 2.04-10.03, p = 0.001) (Table 5).
Discussion.

Bacterial urinary tract infection (UTI) is one of the common 
infections in clinical practice in pregnant women, and the 
increased antimicrobial resistance has become a serious public 
health concern worldwide [12,13]. In this study, the overall 
prevalence of significant bacteriuria among pregnant women 
was 18.9% (95% CI: 14.7–23.7). This finding is comparable 
with previous Ethiopian studies in Ambo (18.7%) [11], Dessie 
(15.5%) [20], Addis Ababa (16.9%) [21], Gonder (15.9%) [22], 
Adigrat (21.2%) [23] and findings from Somaliland (16.4%) 
[24] and Kenya (15.7%) [25]. However, this study finding is 
lower than other findings reported in Bale, Ethiopia (26%) [26], 
Mogadishu Somalia (78.6%.) [27], Uganda (35%) [28] and 
Nigeria (33.5%) [5]. There was also some documented evidence 
in Hawassa (7.8%) [29], Jigjiga (13.2%.) [30], and Bangladesh 
(8.9%) [31], which was lower than the current study finding. 
This disparity in prevalence of significant bacteriuria across 
different studies from one country to another and among regions 
of the same country might be attributed to the difference in 
associated factors, sample size, geographical variations, social 
habits of the community, and health education practice. 

The prevalence of significant bacteriuria among symptomatic 
and asymptomatic pregnant women in our study were 26 
(20.3%) and 33 (17.9%), respectively, which was lower than 
studies done in Bale, Ethiopia, symptomatic UTI (35.3%) and 
asymptomatic bacteriuria (22%) [26] and higher than studies 
done in Hawassa, Ethiopia (8.9%) symptomatic UTI and 
(7.0%) asymptomatic bacteriuria [29] and Bangladesh, (4.4%) 
symptomatic UTI and (4.5%) asymptomatic bacteriuria [31], 
and comparable with study reported in Addis Ababa, prevalence 
of asymptomatic bacteriuria was (16.9%) [21]. 

Gram-negative and gram-positive bacterial isolates were 
recovered with a 65.6% and a 34.4% prevalence, indicating 
the predominance of gram-negative bacteria in causing UTIs 
among pregnant women. Other studies reported comparable 
findings [17,21,29,31,32]. This could be due to the existence 
of distinctive virulence factors harbored by gram-negative 
bacteria, which support colonization of the urinary epithelium 
and invasion of the urinary tract, and the difficulty of maintaining 
personal hygiene during pregnancy [33].

In this study, the most frequent etiologic agent isolated from 
pregnant women was E. coli (34.4%). Similarly, E. coli was 
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Drugs 
(%)

Bacterial isolates (%)

Pattern 
E. coli
(n = 22)

K. pneumoniae
(n = 6)

P. mirabilis 
(n = 4)

Enterobacter 
spp. (n = 3)

P. aeruginosa
(n = 3)

Citrobacter 
spp. (n = 2)

Morganella 
morganii (n = 1)

Salmonella 
Typhi (n = 1)

Total
 (n = 42)

AMP R 21(95.5) 6(100) 4 (100) 3(100) NT 2(100) 1(100) 1(100) 21(97.4)
SXT R 15(68.2) 4 (67.7() 3(75) 3(100) NT 2(100) 1(100) 1(100) 29 (74.4)
DOX R 17(77.3) 4 (67.7) 2 (50)  2 (66.7) NT 1 (50) 1(100) 1(100) 28 (71.8)
CXM R 12 (54.5) 5(83.3) 3 (75) 3(100) NT 2(100) 1(100) 1(100) 27 (69.2)
CEP R 12 (54.5) 5(83.3) 3 (75) 3(100) NT 2(100) 1(100) 1(100) 27 (69.2)
CRO R 3(13.6) 2 (33.3) 2 (50) 1 (33.3) NT 2(100) 0 1(100) 11 (28.2)
CAZ R 3 (13.6) 2 (33.3) 2 (50)   1 (33.3)  2 (66.7) 0 0 1(100) 13 (26.2)
AMC R 3(13.6) 2 (33.3) 2 (50)   1 (33.3) 2 (66.7) 1 (50) 0 0 13 (26.2)
CPR R 4(18.2) 2 (33.3) 2 (50)   1 (33.3)  2 (66.7) 0 0 0 11 (26.2)
FM R 3(13.6) 1(16.7) 2 (50)   1 (33.3) NT 0 0 0 7 (17.9)
GEN R 2 (9.1) 0 3 (75)   1 (33.3) 0 0 0 0 6 (14.3)
MERO R 1(4.5) 0 0 0 0 0 0 0 1 (2.4)
Where: AMP-Ampicillin, SXT- sulfamethoxazole-trimethoprim, DOX-Doxycycline, CXM-Cefuroxime, CEP-Cephalexin, GEN - Gentamycin, 
CAZ-Ceftazidime, CRO - Ceftriaxone, AMC-Amoxicillin-clavulanate, CIP-Ciprofloxacin, FM-Nitrofurantoin, MERO–Meropenem, NT-Not 
Tested, R-Resistant

Table 3. Antibiotics resistance patterns of the gram-negative bacterial isolates of bacterial urinary tract infection among pregnant women at 
Hosanna Town health facilities, South Ethiopia, 2022.

Antibiotics (%) Bacterial isolates (%)
Pattern CoNS (n = 10) S. aureus (n = 7) Enterococcus spp. (n = 5) Total (n = 22)

CAF R 2 (20) 3(42.9) NT 5 (29.4)
CPR R 1(10) 2 (28.6) 4(80) 7 (31.8)
FM R 1(10) 2 (28.6) 2(40) 5 (22.7)
SXT R 3(30) 6 (85.7) NT 9 (52.9)
DOX R 5 (50) 3(42.9) 4(80) 12 (54.5)
CLD R 2 (20) 3(42.9) NT 5 (29.4)
E R 0 2 (28.6) 2(40) 4 (18.2)
P R 7 (70) 6 (85.7) 3(60) 16 (72.7)
AMP R NT NT 4(80) 4 (80)
FOX R 4 (40) 5 (71.4) NT 9 (52.9)
GEN R 0 1(14.3) 1(20) 3 (13.6)
Where: CoNS-Coagulase negative staphylococcus, GEN-Gentamycin, CAF-Chloramphenicol, DOX-Doxycycline, SXT-Trimethoprim-
sulfamethoxazole, CRP-Ciprofloxacin, FM-Nitrofurantoin, FOX-Cefoxitin, P-Penicillin, AMP-Ampicillin, CLD-Clindamycin, and 
E-Erythromycin, NT-Not Tested, R-Resistant.

Table 2. Antibiotics resistance patterns of the gram-positive bacterial isolates of bacterial urinary tract infection among pregnant women at 
Hosanna Town health facilities, South Ethiopia, 2022.

Bacterial isolates Level of resistance (number (%)) Total MDR 
isolates ≥R3R0 (%) R1 (%) R2 (%) R3 (%) R4 (%) R5 (%) R6 (%) R7 (%) ≥ R8 (%)

E. coli (n = 22) 1(4.5) _ 1(4.5) 4 (18.2) 8 (36.4) 4(18.2) 3 (7.7) _ 1 (4.5) 20 (90.9)
CoNS (n = 10) _ _ 5 (50) 3 (30) - 1(10) 1(10) _ _ 5 (50)
S. aureus (n = 7) _ _ 1 (14.3) _ 3(42.8) _ _ 2(28.6) 1(14.3) 6 (85.7)
K.  pneumoniae (n = 6) _ _  2(33.3) _ 2(33.3) 1 (16.7) 1 (16.7) _ _ 4 (66.7)
Enterococcus spp. (n = 5) _ _ _ _ _ 2 (40) _ 2 (40) 1(20) 5 (100)
P. mirabilis (n = 4) _ _ 1(25) _ 2(50) _ _ 1(25) _ 3(75)
E. cloacae (n = 3) _ _ 2 (66.7) _ _ 1(33.3) _ _ _ 1(33.3)
P. aeruginosa (n = 3) _ _ _ _ 1(33.3) _ 2(66.7) _ _ 3 (100)
Citrobacter spp. (n = 2) _ _ 1(50.0) _ _ 1(50.0) _ _ _ 1(50.0)
M.  morganii (n = 1) _ _ _ _ 1(100) _ _ _ _ 1(100)
S. Typhi (n = 1) _ _ _ _ 1(100) _ _ _ - 1(100)
Total (n = 64) 1 (1.6) _ 13 (20.3) 7 (10.9) 18 (28.1) 10 (15.6) 7 (10.9) 5(7.8) 3 (4.7) 50 (78.1)
Where. CoNS-Coagulase negative staphylococcus, R0: susceptible to all antibiotics, R1–R8: resistance to 1, 2, 3, 4, 5, 6, 7, and 8 classes of 
antibiotics, respectively, ≥R3: resistance to 3 or more classes of antibiotics (S3 Dataset), MDR: multi-drug resistance

Table 4. Multi-drug resistance patterns of bacterial isolates of bacterial urinary tract infection among pregnant women at Hosanna Town health 
facilities, South Ethiopia, 2022.
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the most commonly isolated bacteria from previous studies in 
Gonder (49.2% %) [22], Hawassa (47.8%) [29], Dessie (33.3%) 
[32], Kenya (44.5%) [25], Somaliland (43.5%) [24], and 
Bangladesh (38%) [31]. Our study finding is lower compared to 
studies reported in Gonder (49.2% %) [22], Hawassa (47.8%) 
[29], Kenya (44.5%) [25], and Somaliland (43.5%) [24]. But it 
is comparable with study findings reported in Dessie (33.3%) 
[32] and Bangladesh (38%) [31].

Coagulase-negative staphylococci (CoNS) and S. aureus 
were the second and third most frequently isolated bacteria, 
accounting for 15.6% and 10.9% of the isolates, respectively. 
This result is comparable with other studies conducted elsewhere 
[17,24,34,35]. Klebsiella kneumoniae, Proteus mirbalis, 
Enterobacter clocae, pseudomonas aeruginosa, Citrobacter 
species, and Enterococcus species were also causative agents 
of UTI.

In this study, the antimicrobial susceptibility patterns of the 
recovered bacterial isolates were assessed, and the predominant 
isolate, E. coli, was 95.5% and 77.3% resistant to ampicillin and 
doxycycline, respectively. This finding is comparable with local 
studies conducted in Dire Dawa [34], Gonder [22] and abroad 
in Kenya [25], Uganda [28] and Somaliland [24]. However, 
meropenem (97.6%), gentamicin (90.9%), ceftriaxone (86.4%), 
ceftazidim (86.4%), augmentin (86.4%) and nitrofurantoin 
(86.4%), were relatively effective antibiotics against E. coli. 

This is consistent with studies conducted in Ethiopia and 
elsewhere [21-24,28]. In the present study, higher resistance by 
Gram-negative uropathogens was observed against ampicillin 
(97.4%), sulfamethoxazole-trimethoprim (74.4%), doxycycline 
(71.8%), and cefuroxime (69.2%). This is comparable with 
studies conducted in Ethiopia [22,34], Kenya [25], and Uganda 
[28]. However, this finding is in contrast to other studies 
conducted in Ethiopia [21,29]. Moreover, we also found that 
most of the isolates were sensitive to nitrofurantoin (85.7%), 
gentamicin (85.7%), and ceftriaxone (71.8%) (84.6%), which 
is comparable with studies conducted in Ethiopia [21,22,29]. 
On the other hand, gram-positive bacterial isolates showed a 
high level of susceptibility to some of the tested antibiotics. 
However, they showed a high level of resistance to penicillin 
(72.7%), doxycycline (54.5%), trimethoprim–sulfamethoxazole 
(52.9%), and cefoxitine (52.9%). Which is comparable with 
a study reported in Ethiopia [22,32,34] and Uganda [28]. 
Inappropriate usage of antibiotics and the prescribing rate prior 
to pregnancy could be the cause of this. Another possibility 
could be the transfer of antibiotic-resistant bacteria from person 
to person in the community.

According to this study’s findings, most widely prescribed 
antibiotics are not effective against uropathogens. In this study, 
MDR prevalence found to be 78.1%, which is comparable to the 
studies in Dessie [20], and higher than studies in Addis Ababa 

Characteristics      Culture result Bivariable Analysis Multivariable Analysis
Positive (%) Negative (%) COR (95% CI) AOR (95% CI) p-value

Age
16–25 21 (35.6) 112 (44.3) 0.63 (0.23-1.75) 0.77(0.23-2.17) 0.544
26–35 32 (54.2) 122 (48.2) 0.79 (0.29-2.17) 0.71(0.25-2.32) 0.639
36–45 6 (10.2) 19 (7.5) 1

Residence Urban 43 (72.9) 210 (83.0) 1
Rural 58 (70.4) 16 (27.1) 1.82 (0.94-3.52)

Marriage Married 58 (98.3) 248 (98.0) 1.17 (0.13-10.20)
Separated/widowed 1 (1.7) 5 (2.0) 1 1

Education

No formal education 31 (52.5) 82 (32.4) 2.271 (1.05-6.99) 2.86 (1.03-7.98) 0.044∗

Primary school 11 (18.6) 70 (27.7) 1.13 (0.39-3.27) 0.99 (0.32-2.3.11) 0.993
Secondary school 11 (18.6) 58 (22.9) 1.36 (0.47-3.96) 1.18 (0.37-3.72) 0.781
College and above 6 (10.2) 43 (17.0) 1 1

Family  monthly 
income (birr)

<15000 19 (98.4) 35 (13.8) 3.14(1.55-6.38) 3.19(1.48-6.89) 0.003∗

≥15000 and <3000 16 (37.3) 79 (31.2) 1.17(0.59-2.34) 1.11(0.54-2.84) 0.786
≥3000 24 (33.9) 139 (54.9) 1 1

Gestational stage
1st  trimester 23 (39)s 69 (27.3) 1.92(0.956-3.864) 2.10(0.953-4.610) 0.066
2nd trimester 19 (32.2) 86 (40.0) 1.27(0.623-2.605) 1.19(0.492-2.875) 0.700
3rd trimester 17 (28.8) 98 (38.7) 1 1

Gravidity
1ST 17 (28.8) 75 (29.6) 1
2ND 22 (37.3) 87 (34.4) 1.11(0.55-2.25)
≥3 20 (33.9) 91 (36.0) 0.97(0.47-1.98)

History of 
catheterization

No 56 (94.9) 249 (98.4) 1
Yes 3 (5.1) 4 (1.6) 3.33(0.73-15.32)

History of UTI 
before

No 44 (74.6)  229 (90.5) 1 1
Yes 15 (25.4) 24 (9.5) 3.25 (1.58-6.69) 4.52(2.04-10.03) 0.001*

Symptom of UTU Asymptomatic 33 (55.9) 151 (59.7) 1
Symptomatic 26 (54.1) 102 (40.3) 0.86(0.48-1.52)

Where: COR: Crude odds ratio, AOR: Adjusted odds ratio, CI: Confidence interval, Other illness: Hepatitis + HIV, *: statically significant

Table 5. Bivariable and multivariable analysis of factors associated with bacteriuria among pregnant women at Hosanna Town health facilities, 
South Ethiopia, 2022.
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[21], Gonder [22] and lower than studies in Somaliland [24] 
and Uganda [28]. This variation may be due to the difference 
in drug-resistant bacterial strains in the local community and 
the magnitude of the isolated bacteria in studies [36]. The high 
resistance to these frequently given antibiotics may be caused 
by antibiotic abuse and self-medication in public locations like 
hospitals and communities [12,13]. Also, this result demonstrates 
that the study region in particular lacks effective infection 
control strategies and antimicrobial stewardship practices. 
However, there are evidence that antibiotics are being abused 
in Ethiopia in both hospital and non-hospital settings [37-39]. 
This, along with the rapid spread of bacteria with resistance and 
a poor surveillance system, were all factors that contributed to 
the AMR problem [13,36,37]. Antibiotic resistance should be 
a major clinical concern in our nation, especially the current 
research field, therefore we must work tirelessly to justify 
antibiotic use both inside and outside of hospitals. 

In the present study, the result of multivariable analysis revealed 
that socio-demographic factors such as no formal education 
(AOR: 2.86, 95% CI: 1.03–7.98, p = 0.044) and family monthly 
income less than 1500 Ethiopian birr (AOR: 3.19, 95% CI: 1.48–
6.89, p = 0.003) were statistically association with bacterial UTI 
among pregnant women. The non-formal education was another 
variable agreed with a study done in Bale [26] and Somaliland 
[24] which reported as factor associated with bacteriuria in 
pregnant women. Family monthly income less than 1500 was 
another factor that was associated with significant bacteriuria 
among pregnant women. A similar finding was reported in 
other studies on pregnant women in Ethiopia [11,34,40,41], 
Somaliland [24] and Pakistan [42]. This could be due to the 
negative influence of low socioeconomic status on the nutrition 
and immune status of pregnant women. In addition, a woman 
with less formal education and a low family income may also 
be unhygienic. During pregnancy, urinary tract infections are 
significantly increased by poor personal cleanliness [43]. 

Furthermore, pregnant women with a history of UTI had a 
significantly higher AOR than those without a history of UTI 
(AOR: 4.52, 95% CI: 2.04-10.03, p = 0.001). This was comparable 
to other studies reported elsewhere [20,24,27,28,32,34,35]. 
Recurrent infections are prevalent in UTIs, and having had a 
prior UTI increases the likelihood of getting another one. This 
could be due to the presence of resistant bacterial strains in 
those who had a previous history of UTI [22].
Limitation of the study.

Due to limited funding and laboratory resources, other 
microbes like Chlamydia and Mycoplasma species were 
not investigated. Also, species-level identifications for 
microorganisms like CoNS were not completed. Furthermore, 
the existence of isolated uropathogens that produce ESBL and/
or cabapenamase has not been demonstrated. The results might 
not be representative and replicable in other health institutions 
due to differences in bacterial profiles and susceptibility rates. 
Notwithstanding these drawbacks, this study offers enough 
current information on UTIs in pregnant women, antibiotic 
susceptibility profiles, and their related characteristics in the 
context of the current investigation.

Conclusions and recommendations.
E. coli, followed by CoNS and S. aureus, was the most common 

bacterial causes of bacterial urinary tract infection in pregnant 
women. In addition, this study revealed limited susceptibility 
to ampicillin, sulfamethoxazole-trimethoprim, cephalexin, 
and doxycycline and good susceptibility to meropenem, 
gentamicin, nitrofurantoin, and third generation cephalosporins. 
Furthermore, this study found that, among pregnant women, 
bacterial isolates that cause UTI frequently exhibit multidrug 
resistance. There was a statistically significant association 
between bacteriuria and lack of formal education, low family 
income, and prior history of UTI. Thus, culture and antibiotic 
susceptibility tests are essential for the appropriate treatment 
of urinary tract infections in pregnant women in the research 
area. Otherwise, the presence of antibiotic-resistant bacteria and 
other potential risk factors for UTIs should be considered when 
prescribing empirical antibiotic therapy.
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