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Purpose: Urinary tract infections (UTIs) are of the most common bacterial infections in Pakistan. Rapid increase in antibiotic 
resistance has resulted in a limited number of treatment options available. This study aimed to determine the incidence patterns of 
uropathogens, their antimicrobial susceptibility pattern and risk factors for UTI among the general population.
Methods: This laboratory-based cross-sectional study was conducted between November 2020 and March 2021. Urine samples were 
collected, cultured and bacterial isolates were identified. Bacterial isolates were tested for antimicrobial susceptibility. Data regarding 
socio-demographic characteristics, clinical features and risk factors were collected using structured questionnaire.
Results: Of 459 urine samples, 299 (65.1%) showed positive urine cultures (105 CFU/mL). Both gram-negative and gram-positive 
isolates were obtained, with a prevalence of 230 (76.9%) and 69 (23%), respectively. Escherichia coli was the predominant bacteria 
isolated 146 (48.8%), and it showed most susceptibility to cefoperazone and imipenem. Most of the gram-negative isolates were 
resistant towards ampicillin. Most risk factors were not significantly associated with UTI, except for age, income, and previous history 
of hospitalization.
Conclusion: UTI is an important problem in the study area, with a prevalence rate of 65%. All bacterial isolates developed resistance 
towards most antibiotics available on the market. Therefore, there is a need to develop management strategies based on susceptibility 
pattern of uropathogens. Additionally, proper public education regarding causes of disease transmission and control strategies is 
required.
Keywords: antimicrobial susceptibility, risks factors, urinary tract infections, Pakistan

Introduction
Urinary Tract Infection (UTI) is the occurrence of a significant number of bacteria (≥105) in the urine. UTIs are the most 
common bacterial infections that can be acquired from either the community or hospitals.1,2 These infections are 
considered an important public health concern, and approximately 150 million people per year are diagnosed with 
UTI, which results in economic losses of more than 6 million US dollars.3

Urinary Tract Infections (UTIs) can affect any part of the urinary system (urethra, bladder, ureters and kidney), and 
occur mostly in the lower urinary tract. The complications of infection also vary with the part of the urinary system 
involved.4 UTIs can be asymptomatic or symptomatic. Symptoms can be acute or chronic, and the severity of infection 
also varies from mild to severe. The clinical presentation of UTIs depends on the type of causative agent, severity of 
infection and immune response of the infected person.5 Although UTIs affect both sexes, females are more prone than 
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males. Higher susceptibility in females could be due to various anatomical and physiological features such as short 
urethra, absence of prostatic secretion, pregnancy, and fecal contamination of the urinary tract.6 Gastrointestinal bacteria 
are usually involved in most UTIs, which could occur due to contamination of the rectal region and spreading of this to 
the urethra and bladder.7

Bacteria are considered the major causative agent of UTIs, and both gram positive and negative bacteria are involved. 
The major bacterial species causing UTI are Escherichia coli, Klebsiella pneumonia, Staphylococcus species, 
Streptococcus species, Proteus species.8 Clinical symptoms of the infections include fever, burning sensation while 
urinating, itching, suprapubic pain and bristle and ulcer formation in the genitals.9 Different studies have indicated 
several risk factors contributing to UTIs such as sex, age, past history of UTI, history of catheterization and 
hospitalization10 low economic status.11 The antimicrobial resistance patterns of various uropathogens vary among 
different countries, mainly due to the effect of antibiotic prescriptions.12,13 In some countries, due to unregulated 
antibiotic prescriptions, uropathogens develop serious resistance towards the drugs.14,15

Although few studies have highlighted the status of UTIs in the general population,16,17 most of the studies are 
restricted towards specific target groups such as HIV patients,18–20 diabetic patients,21 pregnant women,22–24 

children,25,26 and students.27 Similar situation applies to our country, and limited literature on UTIs, risk factors, and 
drug resistance profiles are available from the general population. To develop control strategies for UTIs in the 
community, we need to properly diagnose pathogens, and understand the risk factors contributing to the diseases and 
antibiotic resistance patterns in the general population. To our knowledge, no such information is available for the present 
study area. A sound understanding of the various factors contributing to UTIs among the public, its prevalence rate, and 
the status of drug resistance in uropathogens can help healthcare planners and policymakers to develop appropriate 
management and control plans in the study area. Thus, the present study aimed to determine the prevalence, risk factors 
and antimicrobial susceptibility patterns among the general population of Swabi, Pakistan.

Methods
Study Area
This laboratory-based cross-sectional study was conducted from November 2020 to March 2021 in the Swabi District of 
Khyber Pakhtunkhwa, Pakistan. Urine culture, bacterial identification and susceptibility testing were conducted at the 
Sahara Laboratory and Diagnostic Center, Swabi.

Ethical Statement
The current study complies with the Declaration of Helsinki and ethical approval was obtained from the Ethical 
Committee of the Department of Zoology, Women University Swabi, Pakistan. Verbal consent was acceptable and 
approved by the ethical committee. The data were collected after verbal consent from all the participants. The names of 
the participants were not recorded, and confidentiality of the data was assured.

Study Design and Population Size
This study included adult patients with suspected UTI from different areas of Swabi district, referred to the Sahara 
Laboratory and Diagnostic Centre, Swabi for testing. A verbal consent was taken from all patients before data collection. 
A detailed questionnaire was designed to collect the data. The participants provided informed consent, and data were 
gathered through personal interviews. The data were collected between November 2020 and March 2021. The World 
Health Organization (WHO) sample size calculator was used with the following assumptions: 5% allowed error, 95% 
confidence interval with a statistical significance (p-value) of 0.05. The sample size was estimated to be 450, and the 
eligible participants were aged ≥18 years. The data collection technique was also evaluated for consistency and validity 
in the study population. Before the questionnaire was finalized, a pilot analysis was conducted in selected areas with 30 
participants from the study area. Participants were asked to rate the phrasing, appropriateness, and clarity of the 
questionnaire. The structured questionnaire had high internal consistency with a Cronbach’s alpha value of 0.8. Pretest 
data were not included in the final analysis.
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To identify the risk factors involved in the cause of urinary tract infections, and the symptoms associated with UTI, 
a structured questionnaire was developed following previous studies.25–28 The first section covered the socio- 
demographic profile of the participants including their gender, age, marital status, and monthly income. The second 
part consisted of a series of questions related to health, hygiene, and associated risk factors, such as history of 
catheterization, UTI, kidney or bladder treatment, and daily water intake. The third section was based on clinical data 
such as fever, dysuria, polyuria, urgency of urination, and lower back pain.

Urine Sample Collection
A sterile, wide-necked container was provided to the participants for urine sample collections. The samples were 
processed immediately after collection, and in case of delay in processing samples were stored in a refrigerator at 4°C.

Urine Culture and Identification of Isolates
The Bacteria were identified and cultured on Cled’s agar, MacConkey agar, Muller Hinton agar, blood agar, Mannitol 
Salt agar and Shigella Salmonella agar, and all the plates were incubated at 37°C for 24h. Urine sample plates were 
examined under a microscope to identify the appearance, morphology, color, and size of the colonies. Samples with 
a colony count of ≥105 cfu/mL were considered positive. Isolated bacteria were identified through colony characteristics, 
gram staining and different biochemical tests, namely catalase test, urease test, indole test, coagulase test, oxidase test for 
identification of gram-negative bacteria. Gram-positive bacteria were identified using catalase and coagulase test.23

Antibiotic Susceptibility Testing
Antibiotic susceptibility testing of bacterial isolates was performed using the Kirby-Bauer disc diffusion method 
according to the Clinical and Laboratory Standard Institute [CSLI] 2018 guidelines.29 A suspension of 3–5 colonies of 
freshly grown test organisms equivalent to 0.5 McFarland standards was prepared. The surface of the Mueller–Hinton 
agar was completely covered by rotating the swab with the suspension. After allowing the plates to dry for 3–5 minutes, 
the discs were evenly distributed on the inoculated plate with sterile forceps and incubated at 37 °C for 18–24 hours. 
A ruler was used to measure the diameter of inhibition zone around the discs. For each, antibiotic zones of inhibition 
(diameter) were measured, and bacteria were classified as susceptible, intermediate, and resistant, according to CLSI 
2018 guidelines.29 The drugs used for sensitivity testing include Ampicillin (10µg), Amikacin (30μg), Amoxicillin 
(10µg), Amoxicillin-clavulanate (30µg), Cefixime (30µg), Cefoperazone (105µg), Ceftriaxone (30µg), Ciprofloxacin 
(5µg), Chloramphenicol (30µg), Ceftazidime (30µg), Cefoxitin (10µg), Clindamycin (2µg), Doxycycline (30µg), 
Erythromycin (5µg), Fosfomycin (50µg), Gentamicin (10µg), Imipenem (10µg), Linezolid (10µg), Levofloxacin 
(5µg), Nitrofurantoin (200µg), Norfloxacin (2µg), Penicillin (10µg), Trimethoprim/sulfamethoxazole (25µg), 
Piperacillin-tazobactam (30µg), Tigecycline (15µg), Vancomycin (10µg).

Statistical Analysis
Data were analyzed using Statistical Package for Social Science (SPSS) Version 16.0 (SPSS, Inc., Chicago, Ill). The 
results are presented as percentages and tables. Pearson’s Chi squared (χ2) test was used to determine the existence of 
association between different variables towards the occurrence of infection. Odds ratios and confidence intervals (CIs) 
were calculated for these parameters. All deviations with P > 0.05 were considered non-significant.

Results
Demographic Characteristics
In this study, 459 samples with UTI complaints and their associated risk factors were investigated. The majority of 
participants belonged to the age group 26–35 years. The mean age of the participants was 41 (±17.2 SD) with a range of 
15–92 years. Of the total participants, 310 (67.5%) were female. Most of the participants were married 272 (59.3%). The 
majority of the participants had a monthly income between 20,000 and 40,000 PK Rupee (119–227US$) (Table 1).
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Prevalence of Urinary Tract Infections
Among the 459 analyzed samples, 160 (34.8%) were negative, whereas 299 (65.1%) had positive urine culture (105 cfu/ 
mL). The overall prevalence rate of UTI was 65.1%, and the prevalence of infections in females and males was 201 
(67.2%) and 98 (32.75%), respectively. The majority of positive patients were in aged groups >55 years (25.4%) and 26– 
35 years (25.1%) (Table 1).

Out of 299 positive cases, 230 (76.9%) bacterial isolates were gram-negative bacteria, while 69 (23%) were gram- 
positive bacteria. Among the gram-negative bacterial isolates, Escherichia coli was predominant 146 (48.8%), followed 
by Pseudomonas aeruginosa 38 (12.70%), Klebsiella pneumoniae, 25 (8.36%) and Proteus mirabilis 21 (7%). Among 
the gram-positive bacteria, Staphylococcus aureus was the predominant isolate 52 (17.30%) followed by Staphylococcus 
saprophyticus 17 (5.68%).

Table 1 Risk Factors Associated with UTI Among Population of Swabi, Pakistan (n = 459)

Risk Factors Negative Positive χ2 p-value Odds Ratio 95% CI

n (%) n (%) Lower Upper

Sex

Male 51(34.2) 98(65.8) 0.39 0.84 0.96 0.63 1.44
Female 109(35.2) 201(64.8)

Age

<25 38(38.0) 62(62.0) 13.1 0.01
26 to 35 43(36.4) 75(63.6)

36 to 45 33(44.6) 41(55.4)

46 to 55 27(37.5) 45(62.5)
> 55 19(20.0) 76(80.0)

Marital Status

Unmarried 64(43.2) 123(65.8) 0.56 0.81 0.95 0.64 1.41
Married 96(35.3) 176(64.7)

Monthly Income

<20,000 39(39.8) 59(60.2) 8.72 0.03
20,000 to 40,000 83(37.6) 138(62.4)

41,000 to 60,000 32(31.7) 69(68.3)

>60,000 6(15.4) 33(84.6)
History of UTI

No 107(37.2) 181(62.8) 1.79 0.18 1.36 0.88 1.96

Yes 53(31) 118(69.0)
History of Catheterization

No 126(36) 224(64) 0.84 0.35 1.24 0.78 1.96

Yes 34(31.2) 75(68.8)
Hospitalization in past

No 71(30.1) 165(69.9) 4.87 0.02 0.68 0.44 0.95
Yes 89(39.9) 134(60.1)

Treated for Bladder or Kidney infection

No 102(34.9) 190(65.1) 0.002 0.96 1.00 0.67 1.5
Yes 58(34.7) 109(65.3)

Do you follow hygienic measures

No 60(33.1) 121(66.9) 0.38 0.53 0.83 0.59 1.31
Yes 100(36.0) 178(64.0)

Daily water consumption

0.5–1L/Day 103(33.6) 204(66.4) 0.69 0.40 0.84 0.56 1.26
> 1L/Day 57(37.5) 95(62.5)
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Antibiotics Susceptibility Pattern of Uropathogens
Among the gram-negative bacteria, E. coli isolates were resistant to ampicillin 86.3% (n = 126), nitrofurantoin 82.2% 
(n = 120), and cefixime, 47.9% (n = 70). Similarly, a total of 25 Klebsiella and 38 Pseudomonas showed 100% resistant 
towards ampicillin. While 76% (n = 19) and 68% (n = 17), Klebsiella isolates were resistant towards Amoxicillin- 
clavulanate and Ceftriaxone, respectively. Among Pseudomonas isolates 78.9% (n = 30) and 63.1% (n = 24) were 
resistant towards amoxicillin-clavulanate and cefixime, respectively. All the 21 (100%) Proteus isolates were resistant 
towards ampicillin, whereas 85.7% (n = 18) were resistant towards both norfloxacin and ciprofloxacin. E. coli isolates 
were more susceptible to cefoperazone 58.9% (n = 86) and imipenem 52.05% (n = 76). Klebsiella pneumoniae isolates 
showed higher sensitivity towards imipenem 88% (n = 22) and cefoperazone 20 (80%). Pseudomonas showed full 
sensitivity towards cefoperazone 100% (n = 38). Proteus isolates showed complete sensitivity towards cefoxitin, 
imipenem, nitrofurantoin, cefoperazone and tigecycline 100% (n = 21, Table 2).

Among the gram-positive bacteria, a total of 52 Staphylococcus aureus were 100% resistant to amoxicillin, 88.4% 
(n = 46) to erythromycin, and 73% (n = 38) to penicillin. S. aureus isolates were sensitive towards linezolid 100% (n = 
52) and vancomycin 88.4% (n = 46). Among a total of 17 Staphylococcus saprophyticus isolates 82.3% (n = 14), 70.5% 
(n = 12), 52.9% (n = 9) were resistant towards penicillin, cefoperazone and doxycycline, respectively. S. saprophyticus 
isolates were sensitive towards linezolid 100% (n = 17) and amoxicillin 94.1% (n = 16, Table 3).

Risk Factors and Clinical Characteristics Associated with UTI
The results showed no significant association between the different risk factors and the occurrence of UTI (P > 0.05 for all 
the factors), except for age (P = 0.01), monthly income (P = 0.03), and recent history of hospitalization (P = 0.02). Many of 
the patients were aged >55 years (n = 76) and 26 to 35 years (n = 75). In addition, most positive patients had a monthly 
income between 20,000 and 40,000 (Pakistani Rupee). In addition, a recent history of hospitalization was significantly 
associated with UTI occurrence, and the majority of positive cases were hospitalized in the recent past (Table 1).

The associations between different clinical symptoms and UTI are presented in Table 4. According to the analysis, 
polyuria, dysuria, hematuria, nocturia, urinary retention, lower back pain, urgency of urination, fever, itching, and 
hypertension were not significantly associated with the prevalence of UTI (P > 0.05), expect for diabetes mellitus (P = 
0.01) which showed a negative association, and the majority of positive cases did not have the disease.

Discussion
The present study was conducted to assess the prevalence, causative agents, drug resistance profiles and risk factors 
associated with the occurrence of UTIs in the general population of Swabi, Pakistan. In this study, the prevalence of UTIs 
was 65.1%. The results of the present study are in agreement with those previous studies from Nigeria (60%),30 India 
(63.5%).31 The finding is lower than studies conducted in Bangladesh (79.5%),32 Ethiopia (90%).33 The prevalence is 
higher than reported in North Ethiopia (18.2%),34 South West Ethiopia (9.2%),11 Saudi Arabia (10.67%),35 Uganda 
(38.8%),36 and Iran (13.2%).37 Such differences could occur because of different climatic conditions, geographical 
variations, sanitation status or due to different levels of immune responses in the human population in different regions.

In the present study, gram-negative bacteria were the most common uropathogen found in the samples (76.9%). These 
results are in agreement with those of previous studies in Pakistan,38,39 Iran,40 Ethiopia11 and Canada.41 Among the 
gram-negative uropathogens, Escherichia coli was the predominant bacterium isolated (48.8%). Different studies from 
other parts of Pakistan have also reported a predominance of E. coli isolates ranging from 59% to 80%.42–45, These 
results are in agreement with previous studies from West Ethiopia (33.3%),11 Iran (74.6%),37 Uganda (41.9%),36 

Lebanon (79.4%),46 India (48.6%)47 and Poland (73.0%).48 The reason for the predominance of Escherichia coli 
could be its common occurrence in anal and rectal regions. Furthermore, the predominance could be due to their unique 
structures, such as flagella and pili, which help to attach to the uroepithelium and therefore increase the risk of 
infection.48

The second most dominant gram-negative bacterium, Pseudomonas aeruginosa, in our study is consistent with work 
from Rawalpindi, Pakistan.38 Our study contradicted some studies where Klebsiella species, were reported as the second 
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Table 2 Antimicrobial Susceptibility Pattern of Gram Negative Isolates Among Population of Swabi, Pakistan

Antibiotics Escherichia coli Klebsiella pneumoniae Pseudomonas aeruginosa Proteus mirabilis

S I R S I R S I R S I R

Amikacin 59(40.4) 63(43.2) 24(16.4) 10(40) 7(28) 8(32) 15(39.4) 12(31.5) 11(28.9) 8(38.1) 6(28.66) 7(33.33)

Ampicillin 0(0.0) 20(13.7) 126(86.3) 0(0.0) 0(0.0) 25(100) 0(0.0) 0(0.0) 38(100) 0(0.0) 0(0.0) 21(100)

Amoxicillin clavulanate 27(18.5) 56(38.4) 63(43.2) 0(0.0) 6(24) 19(76) 0(0.0) 8(21) 30(78.9) 5(23.8) 10(47.62) 6(28.57)
Aztreonam 64(43.8) 28(19.2) 56(38.4) 9(36) 7(28) 9(36) 16(42.1) 10(26.3) 12(31.5) 4(19.05) 4(19.05) 13(61.9)

Ceftriaxone 57(39.0) 25(17.1) 64(43.8) 8(32) 0(0.0) 17(68) 16(42.1) 0(0.0) 22(57.8) 11(52.38) 0(0.0) 10(47.62)

Cefixime 29(19.8) 47(32.2) 70(47.9) 5(20) 6(24) 14(56) 6(15.7) 8(21) 24(63.1) 6(28.57) 5(23.81) 10(47.62)
Ceftazidime 36(24.7) 44(30.1) 66(45.2) 6(24) 8(32) 11(44) 15(39.4) 8(21) 15(39.4) 12(57.1) 5(23.81) 4(19.05)

Ciprofloxacin 66(45.2) 14(9.6) 66(45.2) 10(40) 8(32) 7(28) 12(31.5) 8(21) 18(47.3) 6(28.57) 0(0.0) 18(85.7)

Cefoxitin 65(44.5) 29(19.9) 52(35.6) 17(68) 8(32) 0(0.0) 18(47.3) 9(23.6) 11(28.9) 21(100) 0(0.0) 0(0.0)
Imipenem 76(52.1) 44(30.1) 26(17.8) 22(88) 3(12) 0(0.0) 26(68.4) 0(0.0) 12(31.5) 21(100) 0(0.0) 0(0.0)

Levofloxacin 69(47.3) 27(18.5) 50(34.2) 18(32) 0(0.0) 7(28) 16(42.1) 12(31.5) 10(26.3) 6(28.57) 4(19.1) 11(52.38)

Moxifloxacin 66(45.2) 28(19.2) 52(35.6) 9(36) 7(28) 9(36) 16(42.1) 0(0.0) 22(57.8) 6(28.6) 0(0.0) 15(71.43)
Nitrofurantoin 0(0.0) 26(17.8) 120(82.2) 12(48) 0(0.0) 13(52) 16(42.1) 0(0.0) 22(57.8) 21(100) 0(0.0) 0(0.0)

Norfloxacin 56(38.4) 34(23.3) 56(38.4) 17(68) 0(0.0) 8(32) 25(65.7) 0(0.0) 13(34.2) 6(28.6) 0(0.0) 18(85.7)

Cefoperazone 86(58.9) 42(28.8) 18(12.3) 20(80) 5(20) 0(0.0) 38(100) 0(0.0) 0(0.0) 21(100) 0(0.0) 0(0.0)
Piperacillin-tazobactam 73(50) 44(30.1) 29(19.9) 19(76) 0(0.0) 6(24) 22(57.8) 8(21) 8(21) 15(71.4) 6(28.57) 0(0.0)

Tigecycline 73(50) 26(17.8) 47(32.2) 10(40) 15(60) 0(0.0) 16(42.1) 8(21) 14(36.8) 21(100) 0(0.0) 0(0.0)
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Table 3 Antimicrobial Susceptibility Pattern of Gram Positive Isolates Among General Population of Swabi, 
Pakistan

Antibiotics Staphylococcus aureus Staphylococcus saprophyticus

S I R S I R

Amoxicillin 0(0.0) 0(0.0) 52(100) 16(94.1) 1(5.8) 0(0.0)
Amoxicillin-clavulanate 10(19.2) 10(19.2) 32(61.5) 12(70.5) 5(29.4) 0(0.0)

Cefixime 26(50.0) 6(11.5) 20(38.4) 8(47.0) 5(29.4) 4(23.5)

Cefoxitin 15(28.8) 9(17.3) 28(53.8) 9(52.9) 4(23.5) 4(23.5)
Ceftriaxone 8(15.3) 8(15.3) 36(69.2) 8(47.0) 7(41.0) 1(5.8)

Chloramphenicol 22(42.3) 22(42.3) 8(15.3) 8(47.0) 7(41.1) 2(11.7)

Clindamycin 26(50.0) 6(11.5) 20(38.4) 11(64.7) 5(29.4) 1(5.88)
Doxycycline 23(44.2) 5(9.6) 25(48) 4(23.5) 4(23.5) 9(52.9)

Erythromycin 8(15.3) 0(0.0) 46(88.4) 10(58.8) 5(29.4) 2(17.7)

Fosfomycin 33(63.4) 9(17.3) 10(19.2) 12(70.5) 3(17.6) 2(11.7)
Gentamicin 26(50.0) 13(25.0) 13(25) 7(41.1) 5(29.4) 5(29.4)

Imipenem 29(55.7) 5(9.6) 18(34.6) 9(52.9) 4(23.5) 4(23.5)

Levofloxacin 8(40.3) 8(5.9) 36(50) 11(64.7) 3(17.6) 3(17.6)
Linezolid 52(100) 0(0.0) 0(0.0) 17(100) 0(0.0) 0(0.0)

Penicillin 10(19.2) 4(7.6) 38(73) 2(11.7) 1(5.8) 14(82.3)

Trimethoprim/sulfamethoxazole 25(48.0) 6(11.5) 20(38.4) 15(88.2) 1(5.8) 1(5.8)
Cefoperazone 32(61.5) 13(25.0) 7(13.4) 5(29.4) 0(0.0) 12(70.5)

Piperacillin-tazobactam 40(76.9) 12(23.0) 0(0.0) 12(70.5) 5(29.4) 0(0.0)

Vancomycin 46(88.4) 0(0.0) 8(15.3) 10(53.8) 6(35.2) 1(5.8)

Table 4 Clinical Features Associated with the Occurrence of UTI Among Population of Swabi, Pakistan (n = 459)

Clinical Features Negative Positive χ2 p-value Odds Ratio 95% CI

n (%) n (%) Lower Upper

Polyuria
No 44(42.1) 66(57.9) 3.50 0.06 1.51 0.98 2.33

Yes 112(32.5) 233(67.5)

Dysuria
No 25(46.3) 29(53.7) 3.50 0.06 1.72 0.97 3.05

Yes 135(33.3) 270(66.7)

Hematuria
No 104(34.8) 195(65.2) 0.02 0.96 0.99 0.66 1.48

Yes 56(35.0) 104(65.0)

Nocturia
No 59(38.8) 93(61.2) 1.56 0.21 1.29 0.86 1.93

Yes 101(32.9) 206(67.1)

Urinary retention
No 63(36.6) 109(63.4) 0.37 0.53 1.13 0.76 1.68

Yes 97(33.8) 190(66.2)

Low back pain
No 62(37.1) 105(62.9) 0.59 0.44 1.16 0.78 1.73

Yes 98(33.6) 194(66.4)

Urgency of urination
No 69(37.3) 116(62.7) 0.81 0.36 1.19 0.81 1.76

Yes 91(33.2) 183(66.8)

(Continued)
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major isolate after Escherichia coli.,11,47,49 Among gram-positive bacteria, Staphylococcus aureus was the dominant 
isolate in our study, which is in agreement with previous study from Kohat, Pakistan,39 and China.50 Such difference in 
the type of bacterial isolates could be due to several factors such as geography, sampling methods, sampling population 
or hygiene practices of the population.

Antibiotics are crucial for the treatment of bacterial infections; however, their efficacy depends on the susceptibility 
of the etiological bacteria. Therefore, understanding the antibiotic susceptibility patterns of bacteria is important to 
manage all types of bacterial infections. Worldwide studies have shown that the resistance of bacteria towards antibiotics 
is rapidly increasing. In our study, all the gram-negative bacterial isolates showed high resistance towards ampicillin. 
Escherichia coli, the major isolate in the present study, showed 86.3% resistance towards ampicillin. Similarly, other 
three gram-negative bacteria were also completely resistant towards ampicillin (100%). This indicates that antibiotics 
should not be considered as antibiotic agents for UTIs. These results are in agreement with those of previous studies in 
Iran37 and Ethiopia.27,51 In this study, the sensitivity of gram-negative bacterial isolates towards imipenem was in 
agreement with that of previous study from Pakistan.16

Among the gram-positive isolates, Staphylococcus aureus showed resistance towards amoxicillin and erythromycin. 
This is in agreement with a previous study from Ethiopia.27 Higher sensitivity of gram-positive isolates towards 
Linezolid in the current study is in agreement with previous study from Pakistan.52 In our country, antibiotics are easily 
available at medical stores without even perceptions. Therefore, improper and inappropriate administration of antibiotics 
and trends in self-medication practices could be the major causes of resistance towards most antibiotics.

Our study investigated the effect of different risk factors on the prevalence of UTI. The majority of the factors were 
not found to be associated with the occurrence of the disease, except for age and income. In this study, prevalence was 
higher in the older age group (>55 years). This is in agreement with results of previous studies in India,47,53 where the 
prevalence was high in elderly patients. It has been reported that older males have higher UTI infection prevalence due to 
prostate enlargement leading to obstruction, instrumentation and neurogenic bladder.31 Similarly, older females are more 
affected by UTI due to the physiological and hormonal changes occurring in the body after menopause. These changes 
include bladder and uterine prolapse leading to incomplete bladder emptying, change in vaginal flora due to loss of 
estrogen, increase vaginal pH and decrease in vaginal Lactobacillus.54 In our study, the second major age group with UTI 
was 26–35 years. In another study, a higher prevalence was reported in the 26–40 years age group.45 This age period is 
considered the reproductive period, and individuals are more sexually active in these years, which may lead to UTI. With 
reference to income status, the UTI prevalence was high in the lower income and middle class group. This is in 
agreement with the results of previous studies conducted in India.47

Table 4 (Continued). 

Clinical Features Negative Positive χ2 p-value Odds Ratio 95% CI

n (%) n (%) Lower Upper

Fever
No 23(30.7) 52(69.3) 0.69 0.40 0.79 0.46 1.35
Yes 137(35.7) 247(64.3)

Itching
No 92(33.9) 179(66.1) 0.24 0.62 0.97 0.61 1.33
Yes 68(36.2) 120(63.6)

Hypertension
No 117(34.7) 220(65.3) 0.11 0.91 0.97 0.63 1.50
Yes 43(35.2) 79(64.8)

Diabetes mellitus
No 116(38.7) 184(61.3) 5.53 0.02 1.6 1.08 2.50
Yes 44(27.7) 115(72.3)
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Previous studies have reported higher prevalence of UTI among females than males.30,38,40 In our study, although 
females with bacteriuria outnumbered males, there was no statistically significant association between sex and the 
prevalence of UTI. Such variations can occur because of differences in the characteristics of the population, personal 
hygiene practices of the people, sampling methods, and study design.

Conclusion
In our study, the prevalence of UTI was high, and gram-negative bacteria were the most common uropathogen, with 
Escherichia coli as the predominant isolate. All gram-negative bacteria were highly resistant to ampicillin. The 
dominant isolates were sensitive towards cefoperazone and imipenem. Age and economic status were risk factors 
associated with UTI. Higher bacterial resistance towards most of the drugs raises concerns regarding the use of 
antibiotics in the area.
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