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ABSTRACT   

Background: Urinary tract infection (UTI) is caused by the colonization and 

multiplication of pathogenes in the urinary tract. Patients with diabetes mellitus (DM) 

have weakened host defense, making them more vulnerable to UTI. Overuse of 

antibiotics frequently causes pathogens associated with UTI to become more resistant to 

the most commonly used antimicrobials.This calls for ongoing monitoring of the 

uropathogens and antibiogram to better patient care.   

Objective: This study was aimed to determine the prevalence of urinary tract infections, 

antimicrobial susceptibility profiles and factors associated with UTI among DM patients. 

Methods: A hospital-based cross-sectional study was conducted at Debre Tabor 

Comprehensive Specialized Hospital (DTCSH) from 15 May 2022 to 13 July 2022. 

Structured questionnaire was used to collect socio-demographic characteristics and 

clinical information of the study participants. Urine samples were collected following 

standard bacteriological procedures. MacConkey agar, blood agar, manitol salt agar, and 

bile esculin agar were used for bacterial isolation and characterization.  Muller Hinton 

agar was used for antimicrobial susceptibility testing following the disck diffusion 

technique. Data were entered and analyzed using SPSS version 25. Descriptive statistics 

were used to present the findings. Logistic regression analysis was performed to identify 

factors associated with UTI among DM patients. Statistical significance was set at p-

value <0.05. 

Results: In this study, 246 study participants were included. The prevalence of 

significant bacteriuria (SBU)  among DM patients was 35 (14.2%). Twenty-five of the 35 

positive cases (71.4%) were females. Of the 35 isolates, 29 (82.9%) were gram-negative 

and the remaning were gram-positive. The predominate isolates were E. coli 18 (51.4%), 

Klebsiella ozaenae 6 (17.1%), S. aureus 5 (14.3%), and K. pneumoniae 3 (8.6%). Gram-

negative isolates were found to be resistant to amoxicillin, co-trimoxazole, and 

cefotaxime at 57.1%, 39.3%, and 35.7% rate, respectively. On the other hand, these 

isolates were found sensitive to nitrofurantoin (96.4%), gentamycin, ciprofloxacin, and 

impenem each at 89.7%. The proportion of antibiotic resistance among gram-positives 

ranged 33.3% to 100%.The overall multi-drug resistance (MDR) rate was 54.3%. Patients 
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with UTI symptoms (p=0.002) and sex being female (p=0.048) were found to be 

important factors associated with SBU among DM patients.  

Conclusion: A higher prevalence of SBU was documented among DM patients in the 

study area. Gram negative islates that were resistant for commonly used antimicrobials 

were dominant. Therfore, actions to minimize antimicrobial resistance should be 

strengthened.   

Keywords: Urinary tract infection, diabetes mellitus patients, antimicrobial 

susceptibility, bacteria, Debre Tabor
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1. INTRODUCTION  

1.1. Background  

Diabetes mellitus (DM) is a metabolic disorder characterized by high blood glucose level 

(Chaudhary et al., 2014). The prevalence of diabetes mellitus is rising worldwide and is 

becoming a severe public health problem, especially in the developing countries(Yadav 

and Prakash, 2016). Since 2017, the number of individuals living with diabetes has been 

estimated to be 451 million worldwide. By 2045, these figures are predicted to rise to 693 

million. Globally, about 79% of people living with diabetes live in low and middle-

income countries. The prevalence of diabetes in Ethiopia was 6.5-6.8% (Cho et al., 2018, 

Aynalem and Zeleke, 2018, Endris et al., 2019). Over time, diabetes patients may have 

complications such as cystopathy, nephropathy, and renal papillary necrosis, which 

predispose them to urinary tract infections (UTI)(Al-Tulaibawi, 2019). Urinary tract 

infection (UTI)  is any infection that affects the kidneys, ureters, bladder, or urethra (Tan 

and Chlebicki, 2016). It is the most common bacterial infection in people with diabetes. 

Urinary tract infection is caused by microorganisms colonization and multiplication in 

the urinary tract (Prajapati, 2018, Akinnibosun and Iriakpe, 2016). There are thought to 

be 150 million UTIs worldwide each year, costing more than $6 billion in direct medical 

expenses. UTI is a major disease burden for many diabetes mellitus patients(Borj et al., 

2017).  

 

The incidence of UTIs is higher in DM patients due to a change in the host defense 

mechanism, a microvascular disease in the kidney, and the presence of diabetic 

cystopathy (Lature et al., 2020). Female diabetics are more susceptible than male 

diabetics to get UTI due to sexual activity, pregnancy, and differences in their anatomical 

structure, such as a shorter urethra, lack of prostatic secretion, and perineal fecal flora 

contamination of the urinary canal(Prakash and Saxena, 2013). Additionally, a higher 

glucose concentration in the urine serves as a good culture medium for harmful bacteria 

and encourages quick bacterial colonization and proliferation(Yadav and Prakash, 2016). 

The most frequent causative agents of UTIs are bacteria, particularly the Gram-negative 

once (Worku et al., 2021). In almost all investigations conducted in various countries, E. 
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coli was discovered to be the most prevalent causal bacterium for both uncomplicated 

and complicated UTIs(Alrwithey et al., 2017, Al-Tulaibawi, 2019, Clare et al., 2021, 

Worku et al., 2021). Other bacterial strains associated with UTIs included K. 

pneumoniae, S. saprophyticus, P. mirabilis, E. faecalis, Group B Streptococcus, P. 

aeruginosa, and S. aureus(Worku et al., 2021, Zubair et al., 2019, Clare et al., 2021) 

The frequent prescription of antibiotics for the treatment of UTI among patients may 

encourage the emergence of uropathogens that are resistant to antibiotics(Nitzan et al., 

2015). The bacterial uropathogens isolated from the urine of diabetic individuals showed 

variable degrees of resistance to common antimicrobial medications(Regea et al., 2017). 

Antimicrobial resistance is widespread and deeply ingrained in underdeveloped countries 

such as Ethiopia, which face significant infrastructural and regulatory constraints. Most 

bacterial infections in Ethiopia are treated empirically, with the causative agents rarely 

identified(Abebe et al., 2019). Because of inadequate facilities for early diagnosis and 

care of UTI, middle and low-income countries are expected to bear a greater burden.  

As it is naturally changing, monitoring the predominat uropathogenes and their temporal 

antimicrobial resistance staus among DM patients has a paramount importance for better 

management of patients and for policy input. Therefore, the objectives of this study is to 

determine the prevalence of UTI, antimicrobial susceptibility testing (AST) profile of the 

isolates and to assess factors associated with UTI among DM patients attending Debre 

Tabor Comprehensive Specialized hospital (DTCSH), Debre Tabor, Ethiopia. 
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1.2. Statement of the Problem 

Chronic diseases are increasingly one of the main causes of morbidity and mortality 

worldwide. One of the most prevalent chronic, non-communicable, and endocrine 

diseases is diabetes mellitus(Gizaw et al., 2015, Bloom et al., 2012). It might be difficult 

to distinguish UTI from other illnesses with similar clinical signs and symptoms when 

treatment decisions need to be made quickly and diagnostic capacity is limited(Tesfa et 

al., 2021).  

Antibiotic resistance has risen to prominence in recent years; as a result of a variety of 

factors related to the genetic nature of organisms (Esther et al., 2021). The rise of 

resistant bacterial strains in hospitals continues to represent a problem in terms of treating 

and controlling infection transmission(Worku et al., 2017). Multidrug resistant(MDR) 

bacteria are emerging as a result of the widespread and indiscriminate use of broad-

spectrum antibiotics (Al-Tulaibawi, 2019). However, in developing countries such as 

Ethiopia, urine culture screening for diabetic follow-ups is not routinely performed, and 

treatment is empirical, which could lead to the emergence and spread of antimicrobial-

resistant strains, which is a leading cause of UTI treatment failure(Alemu et al., 2020). 

For instance, based on the Ethiopian standard treatment guideline for UTI, almost all first 

and second-line antimicrobial agents for UTI showed a relatively high level of resistance 

for the most common causative pathogens(Berhe et al., 2021). 

According to studies in Ethiopia, the prevalence of UTIs among diabetic patients ranged 

from 9.8% to 33.8%(Worku et al., 2021, Mohammed et al., 2020, Alemu et al., 2020, 

Nigussie and Amsalu, 2017, Regea et al., 2017, Gutema et al., 2018, Yismaw et al., 

2012, Woldemariam et al., 2019, Mama et al., 2019). Bacterial uropathogen resistance, 

on the other hand, is increasing and changing under different situations. Unfortunately, 

there are scant data on the prevalence of urinary tract infections (UTI) and antibiotic 

susceptibility profiles of isolates among DM patients in Debre Tabor. As a result, 

conducting study is essential to provide current information on the bacterial etiology of 

urinary tract infection, and antibiotic susceptibility patterns, and associated factors among 

DM patients attending DTCSH.  
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1.3. Significance of the Study  

Antibiotic overuse frequently leads to increased resistance of pathogenes associated with  

UTI to the most routinely used antimicrobials. The spread of emerging strains within the 

community can be minimized by raising awareness and reporting findings regularly. This 

necessitates ongoing surveillance of antibiotic sensitivity testing in uropathogens at 

regional and national levels. This study offered information on the prevalence of UTIs, 

the antibiotic susceptibility profiles of the isolates, and factors associated with UTIs in 

diabetic patients. The finding of the study will be utilized as an input to develop public 

health measures and strategies for the prevention, control, and treatment of UTI in these 

individuals in the study area. Furthermore, the study will be used as a source of data for 

future field research. 
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2. LITERATURE REVIEW  
2.1. Overview of urinary tract infections 

Urinary tract infection is caused by the presence of microbial pathogens in the urinary 

tract. UTIs are the second common type of infections in human medicine. UTIs are 

classified as cystitis when the bladder is infected, pyelonephritis when the kidney is 

infected, and bacteriuria when bacteria are present in the urine, depending on the site of 

infection(Gajdács et al., 2021). Adherence is a key event initiating each step in UTI 

pathogenesis. A UTI often begins with periurethral contamination by a uropathogen 

present in the gut, followed by colonization of the urethra and subsequent migration of 

the pathogen to the bladder, an event requiring appendages like flagella and pili(Flores-

Mireles et al., 2015).  

Urinary tract infections can appear with or without symptoms. Pelvic pain, painful 

voiding, dark-colored urine, and fever are some of the symptoms. UTI can also be 

classified as complicated and uncomplicated. Individuals with complicated UTIs are 

found to have a defective genitourinary tract, and are therefore provided devices to help 

the genitourinary tract function properly. Uncomplicated UTIs are more commonly 

symptomatic and occur in people who have normal genitourinary tract 

function(Wagenlehner et al., 2020).  

2.2. Prevalence of UTI among DM patients 

Urinary tract infections accounted for the majority of hospital visits worldwide and are 

one of the main causes of morbidity and comorbidity in patients with underlying 

illnesses. A quick response that readily controls the condition may be possible thorough 

awareness of the factors related with UTI(Odoki et al., 2019). The prevalence of UTIs 

among DM patients has significant variation. In Nepal, it was reported to be 50% (Yadav 

and Prakash, 2016), in Romania (12%)(Chiţă et al., 2017), and in Saudi Arabia 

(25.35%)(Al-Rubeaan et al., 2013). 

The frequency of UTI was 32.0% in a prospective study conducted in Iran (Borj et al., 

2017). The total prevalence of UTI was found to be 35.0% among 722 diabetes patients 

in another study conducted in Kuwait (Sewify et al., 2016).  
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In a retrospective study conducted in China to explore the prevalence of UTIs in Chinese 

patient s with type 2 diabetes, 490 (11.2%) of 3,652 Chinese inpatients were found to 

have UTIs(He et al., 2018).  

At a cross-sectional study conducted in a Malaysian on the prevalence of UTI in diabetes 

, it was shown that 40.2% of 348 diabetic patients had UTI (Shah et al., 2019). In Awka, 

Nigeria, a hospital-based comparative cross-sectional study was conducted to determine 

the prevalence of UTIs among diabetes mellitus patients and was found to be 63 

(27.39%) from a total of 230 diabetic patients study subjects(Clare et al., 2021). Study in 

Sudan showed overall prevalence of UTI was found to be 19.5% among 200 diabetes 

patients (Hamdan et al., 2015). 

A cross-sectional study conducted in several parts of Ethiopia found that the prevalence 

of UTI among DM patients was 9.8%, 16.7%, 13.8%,  22.6%, 16.5%, and 33.8% at 

Zewditu Memorial Hospital, Metu Karl Heinz Referral Hospital, Hawassa, Addis Ababa, 

Nekemte referral hospital, and Arba Minch Hospital, respectively(Worku et al., 2021, 

Gutema et al., 2018, Nigussie and Amsalu, 2017, Woldemariam et al., 2019, Regea et al., 

2017, Mama et al., 2019). Additionally, a cross-sectional study done at the Dessie and 

Gondar University Hospitals found that the prevalence of UTI was 11.6% and 17.8%, 

respectively(Alemu et al., 2020, Yismaw et al., 2012) (Table 1). 
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 Table 1: Summary of the prevalence  of UTI among DM patients in different local and 

international studies 

Study area Study design Prevalence 
of UTI  

# of 
study 
subjects 

Study 
period 

References 

Nepal Cross-sectional 50% 150 2014 -2015 (Yadav and Prakash, 2016) 

Romania  Retrospective 12% 2,465 2011-2012 (Chiţă et al., 2017) 

Saudi 

Arabia 

Prospective 25.35% 1,000 1993- 2009 (Al-Rubeaan et al., 2013) 

Iran  Prospective 32.0% 100 2015-2015 (Borj et al., 2017) 

Kuwait  Prospective 35.0% 722 2014 (Sewify et al., 2016) 

China  Retrospective 11.2% 3,652 2013- 2016 (He et al., 2018) 

Malaysia Cross-sectional 40.2% 348 2018-2018 (Shah et al., 2019) 

Nigeria Cross-sectional 27.39% 230 2020-2020 (Clare et al., 2021) 

Sudan  Cross-sectional 19.5% 200 2013 (Hamdan et al., 2015) 

Addis 

Ababa 

Cross-sectional 9.8%&  

22.6%  

225 and 

424 

2018 & 

2013-2014 

(Worku et al., 

2021)&(Woldemariam et 

al., 2019) 

Metu Cross-sectional 16.7%, 233 2018- 2018 (Gutema et al., 2018) 

Hawassa Cross-sectional 13.8% 240 2014 (Nigussie and Amsalu, 

2017) 

Nekemte Cross-sectional 16.5% 200 2016 (Regea et al., 2017) 

Arba 

Minch 

Cross-sectional 33.8% 239 2016 (Mama et al., 2019) 

Gondar Cross-sectional  422 May to Jun 

2010 

(Yismaw et al., 2012) 

 

2.3. Types of uropathogens causing UTI among DM patients 

A variety of microbes, including viruses, bacteria, fungus, and parasites, can cause 

infection in the urinary system. Bacteria are the most common source of UTIs due to their 

virulence characteristics. Every organism has its virulence factors, which allow it to 

penetrate and infect the urinary tract(Bennett, 2014). E. coli, other Entrobactericeae such 

as Klebsiella spp., Proteus spp., Enterobacter spp., and Enterococci are the most 

common pathogens isolated from diabetic patients with UTI. Patients with diabetes are 

more likely to have resistant pathogens; this could be due to a variety of factors, 

including the fact that these patients often receive multiple courses of antibiotic therapy 

for asymptomatic or mildly symptomatic UTI, as well as an increased incidence of 

hospital-acquired and catheter-associated UTI(Nitzan et al., 2015).  
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According to a study in India, the prevalence of Gram-negative and Gram-positive 

bacteria was 75 % and 25 %, respectively. E. coli was the most commonly isolated 

bacteria (22.58%), whereas Enterobacter, P. vulgaris, and Pseudomonas species for each 

were the least isolated (4.30%). Although, in type II DM patients, the prevalence of 

Coagulase Negative Staphylococcus(CONS), S. aureus, and Enterococcus were reported 

to be (2.15%), (1.08%), and (1.15%) from Gram-positive bacteria, respectively(Gurjar et 

al., 2018). 

The most frequent uropathogens found in diabetic patients a study conducted in Iran were 

E. coli, and Enterobacter, which accounted for 43.8% and 15.6% of all cases, 

respectively. Klebsiella spp. (12.5%) and S. aureus (6.2%) were isolated as uropathogens 

from diabetic individuals (Borj et al., 2017). 

Another study conducted in Yemen to assess the outcome of UTIs in DM patients, and 

the results revealed a high incidence of Gram-negative bacteria (60.5%) compared to 

gram-positive once (34.2%). E. coli (18.4%), K. pneumoniae (13.1%), N. gonorrhea 

(10.5%), P. aeruginosa (7.9%), P. mirabilis (5.3%), and S. typhi (5.3%) were among the 

Gram-negative bacteria recovered. S. aureus (15.8%), Streptococcus spp (10.5%), and 

CoNS (7.9%) were the bacteria identified as belonging to the gram-positive bacterial 

species(7.9%)(Al-Ofairi et al., 2018).  

In Awka, Nigeria, a hospital-based comparative cross-sectional study to evaluate the 

pattern of uropathogens causing UTI in diabetic and non-diabetic patients indicated that 

Gram-negative bacteria were the most common isolates from urine samples from 38 

(60.32%) diabetic patients. The most common bacteria identified were E. coli (39.68%), 

K. pneumoniae (7.94%), P. mirabilis (6.34%), P. aeruginosa (4.76%), and Citrobacter 

species (1.59%). S. aureus (14.29%), CONS (19.05%), and E. feacalis (3.17%) were the 

Gram-positive bacteria isolated(Clare et al., 2021). 

 

 



 

9 
 

According to a sutudy done at Metu in Southwest Ethiopia, Gram-negative bacteria 

(64.1%) were the most common isolates. E. coli was the most frequent bacterium isolated 

(25.6%), followed by Klebsiella spp. (20.5%), S. aureus (17.9%), CoNS (15.4%), P. 

aeruginosa (10.3%), Proteus spp. (7.7%), and Enterococcus spp. (2.6 %)(Gutema et al., 

2018). 

In a similar study was done at the Zewditu Memorial Hospital in Addis Abeba, where the 

overall prevalence of Gram-positive and Gram-negative bacteria was 18.2% and 81.8%, 

respectively. E. coli was the most often reported uropathogen (63.6%), followed by K. 

pneumoniae (13.7%) and P. rettgeri (4.5%). Gram-positive bacteria and only 

Enterococcus spp. (9.1%) and CoNS (9.1%) were isolated(Worku et al., 2021). 

Additionally, a study was conducted in Gondar, Ethiopia, where E. coli (31.7%), CONS 

(22%), Klebsiella spp. (14.6%), Enterococcus spp. (11%) and S. aureus (8.5%) were the 

most frequently isolated bacteria(Yismaw et al., 2012) (figure 1). 

 

Figure 1:- To summarize type of uropathogens causing UTI among DM patients 
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2.4. Antimicrobial resistance profile of uropathogens isolated from DM 
patients 

A retrospective study conducted in China, the resistance of amoxicillin for E. coli and K. 

pneumoniae was 71.6% and 100%, respectively. Meropenem, on the other hand, was 

potent against all bacteria. Staphylococcus was susceptible to nitrofurantoin and 

vancomycin, while it was resistant to penicillin, tetracycline, and erythromycin (88.8%, 

77.8%, and 77.8%), respectively. Enterococcus was chloramphenicol-sensitive, but 

tetracycline-resistant (66.7%). MDR isolates were found in 50.0% of E. coli, 41.7% of K. 

pneumonia, 33.3% of Staphylococcus, and 66.7% of Enterococcus(He et al., 2018).  

A study done by Mardhia et al. in Indonesias howed that  the isolated bacteria exhibited 

high sensitivity to Cefepime at 92.31%, and then followed by Levofloxacin, Amikacin, 

and Meropenem each had an 84.62% sensitivity rate. Bacteria were shown to have 

limited sensitivity to amoxicillin/clavunate, co-trimoxazole, cephazoline, and ceftriaxone 

in the investigation (30.77%, 23.08%, 23.08%, and 23.08%), respectively. Despite this, 

all bacterial isolates had high resistance to Ampicillin(Mardhia et al., 2020).  

In a study conducted in Kuwait by Sewify et al., E. coli was found to be the most 

common pathogen with relatively significant antimicrobial resistance rates against the 

drugs tested.  As a result, resistance rates to antibiotics like cephalothin, trimethoprim-

sulfamethoxazole, ciprofloxacin, ampicillin/sulbactam, cefotaxime, ceftazdime, 

amoxicillin/Clavunate, nitrofurantoin, and amikacin were 58%, 48%, 34%, 28%, 

26%, 20%, 4%, and 2%, respectively(Sewify et al., 2016). 

In a study conducted in Meerut India by Prakash and Saxena, the most resistant drugs for 

uropathogens were nalidixic acid, cefotaxime, and ceftriaxone, with 78.71%, 71.61%, 

and 67.74%, respectively. The most sensitive drugs against all uropathogens were 

Meropenem (92.26%), imipenem (84.52%), levofloxacin (74.84%), and netillin 

(74.84%). As a result, tobramycin (96.97%), nalidixic acid (90.91%), and ceftriaxone 

(87.88%) exhibited high rates of resistance against E. coli; on the other hand, 

carbapenems (98.45%), imipenem (98.45%), and Meropenem (95.45%) showed the 
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highest sensitivity against E. coli. K. pneumonia was resistant to cefotaxime in 79.31%, 

but levofloxacin sensitive in 89.66%(Prakash and Saxena, 2013).  

In a hospital-based comparative cross-sectional study in Awka, Nigeria, carried out by 

Clare et al., Ceftriaxone, Ciprofloxacin, Gentamicin, and Chloramphenicol all showed 

100% sensitivity for the majority of the uropathogens isolated. Among diabetics, E. coli 

was the most common isolate with a high level of resistance to amoxicillin 

(76%). Ceftriaxone, Nitrofurantoin, Doxycycline, and Erythromycin susceptibility 

in  CONS was 83.3%, 83.3%, 100, and 100%, respectively(Clare et al., 2021).  

In a cross-sectional study in Khartoum, Sudan, conducted by Hamdan et al., gentamicin 

was found to be 100% effective against Gram-negative bacteria such E. coli, K. 

pneumoniae, and P. mirabilis. In addition, P. mirabilis demonstrated 100% susceptibility 

to cephalexin. Only E. faecalis was isolated as gram-positive bacterium that was 

completely susceptible to amoxicillin-clavulanic acid and nitrofurantoin. However, 

ampicillin and ciprofloxacin resistance was found in 20% of the E. faecalis bacteria 

isolated. A total of 39 isolates were found to have multi-drug resistance to antimicrobial 

drugs, with 11 (28.2%) showing multi-drug resistance. E. coli had multi-drug resistance 

to more than two antimicrobial drugs in 23% of cases, whereas E. faecalis had multi-drug 

resistance to only two antimicrobial agents in 20% of cases(Hamdan et al., 2015). 

In a study conducted in Dessie, Ethiopia, it was shown that Gram-negative bacteria such 

as E. coli and P. mirabilis had a high level of acquired resistance to ampicillin (100%). 

Gram-negative isolates, on the other hand, exhibited high sensitivity to nitrofurantoin 

(92.9%), cefotaxime (89.3%), ciprofloxacin (85.7%), and amoxicillin-clavulanic acid 

(85.7%). Gram-positive bacteria showed a high level of resistance to penicillin (63.6%) 

and tetracycline (36.4%). Nitrofurantoin (0.0%), on the other hand, was highly sensitive 

to Gram-positive bacteria. CONS were the most common isolates, and they were resistant 

to penicillin (71.4%), tetracycline(42.9%), norfloxacin (42.9%), and other antibiotics 

(42.9%), but, it sensitive to nitrofurantoin (0%) (Alemu et al., 2020). 
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2.5. Factors associated with UTI among DM patients 

The normal human body is always working to keep infection-causing microorganisms 

away. A vast variety of bacteria can infect the urinary system, resulting in a UTI 

(Tandogdu and Wagenlehner, 2016). There are some factors that may make an infection 

progress more quickly than others. These parameters could be related to the pathogen or 

the host. Gender, kidney stones, and an enlarged prostate are all host variables that might 

lead to UTI(Walsh and Collyns, 2017).  

It is estimated that up to half of all women may experience a UTI at some point in their 

lives. Because women's urethras are shorter, bacteria can easily migrate up to the bladder 

and cause infection. Pathogenic organisms can infect many regions of the body when the 

immune system is suppressed. Individuals with weakened immune systems are also 

vulnerable to UTIs. Diabetes mellitus is one of the disorders that causes the body's 

immune system to malfunction, allowing UTIs to develop (Hamdan et al., 2015).  

According to an Iraqi study, age was found to be a possible risk factor for UTI in both 

diabetic and non-diabetic patients, with 76.7% of those over 40 years old. Furthermore, 

due to sex and DM type-related risk factors, the incidence of UTI has increased 

dramatically. As a consequence, the prevalence of UTI in diabetic female patients was 

44.2% for type I and 67.4% for type II DM, respectively, while the prevalence of UTI in 

diabetic male patients was 42.1% for type I and 51.5% for type II DM, 

respectively(Tektook et al., 2017). 

In Ethiopian study revealed that sex, education, and a history of urinary tract infection, 

were found to increase the risk of UTI among DM patients. Furthermore, diabetic 

individuals with a prior history of UTI had a higher risk of UTI than diabetic patients 

without a prior history of UTI(Gutema et al., 2018). 

Similarly, Patients with a Body Mass Index (BMI) of more than 30kg/m2 were 14 times 

more likely to have severe bacteriuria, according to a study. In this study, people aged 18 

to 39 were 80% more likely than those aged 40 to 59 to acquire severe bacteriuria. 

Likewise, individuals with diabetes mellitus of more than five years duration had a higher 

frequency of UTI than those with DM of less than five years duration(Mohammed et al., 
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2020). It is evident that the number of diabetes mellitus patients who have UTIs is 

increasing globally. Pathogens are progressively becoming resistant to the available 

antibiotics, according to trends of antibiotic resistance in UTIs associated with diabetes. 

Intervention methods to decrease these infections are challenging due to inadequate 

research studies in our country. The burden of UTI in diabetes patients still hinders 

advancement in the health sector. Information regarding the prevalence, causative agents 

and their response to the available antibiotic agents will be of great help in managing and 

controlling UTI in diabetic mellitus patients. 
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3. OBJECTIVES  

3.1. General objective 

The aim of the study was to determine the prevalence of urinary tract infection (UTI), 

antimicrobial susceptibility profiles of the isolates and to identify factors associated with 

UTI among DM patients in Debre Tabor Comprehensive Specialized Hospital. 

3.2. Specific objectives 

 To determine the  prevalence of UTI among DM patients 

 To identify bacterial uropathogens among DM patients                

 To determine antimicrobial susceptibility profiles of bacterial isolates among DM 

patients  

 To identify factors associated with UTI among DM patients 
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4. METHODS AND MATERIALS 
4.1. Study design, period and area 

A hospital based cross-sectional study was conducted among DM patients in the period 

of 15 May to 13 July 2022. The study was conducted in Debre Tabor Comprehensive 

Specialized Hospital (DTCSH), which is located 667 kilometers far from the capital 

Addis Ababa and 100km far from the regional capital, Bahir Dar. Debre Tabor is the 

capital city of the South Gondar zone that had six kebeles with 36,285 households. The 

Central Statistical Agency (CSA) reported from 2010 estimates that Debre Tabor town 

had 78,703 population (37,682 males and 41,021 females)(Kebede et al., 2018). It has a 

latitude and longitude of 11°51′N 38°1′E with an elevation of 2,706 meters above sea 

level(Eniyew, 2018). The hospital acts as a teaching and patient-care facility for the 

surrounding area. During the time of data collection, about 2149 diabetic patients were 

served by the hospital's diabetic care program (Worku et al., 2017). 

4.2. Population  

All diabetic patients who were visiting DTCSH considered as a source of population. 

4.3. Study population  

Patients with diabetes who came to the hospital during the study period were the study 

population. 

4.4. Inclusion and Exclusion Criteria 

4.4.1. Inclusion Criteria 

All DM patients who came for follow-up and the newly diagnosed once  in DTCSH 

during the study period were included in the study. 

4.4.2. Exclusion Criteria  

DM patients who were under antibacterial treatment for the previous two weeks prior to 

data collection time, known anatomical and neurologic urinary tract abnormality, and 

pregnant induced DM women were excluded from the study. 
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4.5. Study Variables 

4.5.1. Dependent Variables  

 Urinary tract infection (positive or negative) 

 Type of bacterial isolates 

 Antimicrobial resistance profiles (sensitive, resistance) 

4.5.2. Independent Variable   

Age, sex, residence, educational status, previous history of UTI, symptom of UTI, type of 

diabetes mellitus, duration of DM, occupation, marital status, Body Mass Index, and 

fasting blood glucose level.  

4.6. Sample Size Determination 

The sample size was calculated using single population proportion formula. Taking a 

11.6% prevalence of UTI among DM patients reported at Dessie(Alemu et al., 

2020),95% confidence level, 4% margin of error, and the calculated sample size was 246.  

n = Z
2
 /2 p (1 – p)  

             ɗ
2
 

      

 
= (1.96)

2 
0.116(1 – 0.116)  

       (0.04)2 

=246 

Where; n = sample size  

           P = estimated prevalence of significant bacteriuria among DM patients (obtained 

from previous study in Dessie (11.6%)(Alemu et al., 2020)  

           Z = standard normal value at 95% confidence interval=1.96  

          d = margin of error  
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4.7. Sampling Technique  

A consequetive sampling technique was used to recruit the study participants until the 

required sample size was achieved.  

4.8. Data collection and laboratory procedures  
 
Structured questionnaires were used to collect socio-demographic and clinical data of the 

study participants. 

4.8.1. Urine sample collection  

DM patients were instructed to bring mid-stream urine of 10-15ml volume within a well 

labeled, sterile, dry, wide-necked, leak-proof, and screw capped universal container. 

Specimens were kept at cold chain transportation using ice packs in a cool box at 4
 o

C 

and processed within two hours of collection. All samples were analyzed in the 

microbiology unit of DTCSH (Cheesbrough, 2005). 

4.8.2. Urine culture, isolate and identification  

Using a calibrated wire loop, a volume of l uL, well-mixed urine specimens were 

inoculated into MacConkey, blood agar plate, manito salt agar, and bile esculin agar. The 

media were incubated at 37
o
C for 24–48 hours, and then colonies were counted to check 

for significant growth. A single bacterial growth yielding colony counts at a 

concentration of ≥10
5
CFU/mL were considered positive for UTI (significant bacteriuria, 

SBU). Following the conventional bacteriological procedure, isolates were identified 

using colony characteristics, Gram-reaction, and panel of biochemical tests. For Gram-

negative bacteria Triple Sugar Iron (TSI), hydrogen sulfide and gas production, Oxidase 

test, Indole test, Citrate, Urease, SIM agar, Lysine- iron agar were used and Coagulase, 

Catalase, Bile esculin agar, and manitol salt agar test were used for Gram-positive 

bacteria identification (Vandepitte et al., 2003, Cheesbrough, 2005).  
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4.8.3. Antimicrobial Susceptibility Testing (AST) 

AST was performed on Mueller– Hinton agar (Oxoid, England) using the Kirby–Bauer 

disk diffusion method following the Clinical and Laboratory Standard Institute (CLSI) 

guide line(Melvin P. Weinstein, 2021). From the growth, a loopful of (3–5 pure colonies) 

were taken and diluted in 4-5mL sterile normal saline and mixed gently until it forms a 

homogenous suspension. Then, the turbidity of the suspension was compared equivalent 

to 0.5 McFarland’s standard.  

Then, a sterile cotton swab was dipped into the suspension, and excess suspension 

removed by gentle rotation of the swab against the surface of the tube to standardize 

inoculums size. Using a sterile swab to inoculate the bacteria on the surface of Muller 

Hinton agar plates and left at room temperature to dry for 3-5 minutes(Cheesbrough, 

2005). Then, antimicrobial discs were put on the agar and incubated aerobically at 37
o
C 

for 16 to 18 hours. Finally, diameters of the zone of inhibition around the discs were 

measured using a ruller. The result interpreted as sensitive, intermediate and resistant 

based on CLSI 2021 guidelines(Melvin P. Weinstein, 2021).  

The antimicrobial discs for AST were selected based on their availability and CLSI 

guideline. Nitrofurantoin (50µg), ciprofloxacin (5µg), ampicillin (10µg), co-trimoxazole 

(25µg), gentamycin (10µg), tetracycline (30µg), impenem (10µg), ceftazdime (30µg), 

Cefotaxime (30µg), chloramphenicol (30µg), cefepime (30µg), and amoxicillin-clavunate 

(30µg) were used for gram negative bacteria. While vancomycin (30µg), penicillin (10 

units), tetracycline (30µg), Ampicillin (10µg), Gentamicin (10µg), and Co-trimoxazole 

(25µg) were used for gram positive bacteria(Melvin P. Weinstein, 2021). These groups of 

antibiotics have been in use for management of UTI in the study setting. The overall 

work flow of the data collection process is depicted in Figur 2.  
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Figure 2: The overall work flow.  
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4.8.4. Quality control and data management 

The patient's ID, date, and time were written on the urine specimen collection container. 

Patients were given clear instructions on how to obtain a midstream urine sample. The 

urine samples were delivered to the microbiological lab as soon as possible. Before using 

the prepared culture media sterility was checked by incubating the media overnight at 

37
o
C. Control strains E. coli ATCC25922, and S. aureus ATCC25923 were used to 

examine the performance of Mackey agar medium, blood agar plate, manitol salt agar, 

and bile esculin agar. Missing data were collected during data cleaning and cross-

checking by going back to the questionnaire and laboratory records. As a backup, the data 

were stored on a CD, Flash drive, and email. 

4.8.5. Data Analysis  

Data were entered and analyzed by SPSS version 25 software. Logistic regression 

analysis was used to find out factors associated UTI among DM patients. All independent 

variables with a p- value less than or equal to 0.25 in the bivariable analysis were 

included in the multivariable logistic regression model to identify variables which were 

associated independently.  Statistical significance was set at p value<0.05. Results were 

presented in texts, figures and tables. 

4.9. Ethical Considerations  

Ethical clearance was obtained from the Institutional Review Board (IRB) of College of 

Medicine and Health Science, Bahir Dar University. A support letter was submitted to 

Debre Tabor Comprehensive Specialized Hospital. Informed written consent was 

obtained from each study participants after explaining the objective and importance of the 

study. All the data collected were kept confidentially. Bacteriological positive results 

were communicated for health professionals attending DM patients for better 

management. 
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4.10. Operational definitions 

 Asymptomatic bacteriuria: urinary tract infection without signs and 

symptoms and, contains significant bacteria in urine culture ≥10
5
 CFU/ml.  

 Symptomatic bacteriuria: with signs and symptoms, urinary tract infections 

contain significant bacteria in urine culture 10
5
 CFU/ml accompanied by at 

least two complaints of UTI symptoms such as flank pain, suprapubic pain, 

dysuria, urgency and frequent urination, fever, and chills. 

 Significant bacteriuria is defined by the presence of bacteria ≥ 10
5
 per ml in 

a midstream sample of urine. 

 Mid-stream urine: Urine specimens collected without contamination that 

makes sure clean per-urethral area and discard the initial urine flow before 

collecting the sample in a sterile container. 

 Multidrug resistance is defined as non-susceptibility to at least one agent in 

two or more antimicrobial classes (Mohammed et al., 2020). 
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5. RESULTS  

5.1. Socio-demographic characteristics and clinical profile of the study 

participants  

Of the 246 participants, 136 (55.3%) were men. The patients' ages ranged from 4 to 92 

years, with a mean age of 44.5 years. The majority of participants at 174 (70.8%) were 

married. Most of the participants, 54.1% had no formal education. Around half of the 

study participants 129 (52.4%) were living in  an urban setting. Majority of participants, 

136 (55.3%) had type II diabetes mellitus. Of the participants, 137(55.7%) had DM for 

fewer than or equal to five years. There were 141(57.3%) participants, who had fasting 

blood glucose levels greater than 126 mg/dl. The majority of participants (89.8%) did not 

complain for the signs and symptoms of urinary tract infection (Table 2). 
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Table 2:- Socio-demographic characteristics the study participants at DTCSH, May to 

July 2022. 

Variables Frequency (N) Percentage  
Gender  Male 136 55.3 

Female 110 44.7 

Age(years)  ≤ 20  31 12.6 

21-37 62 25.2 

38-54 69 28.0 

55-71 72 29.3 

>71 12 4.9 

Marital status 

 

Single 51 20.7 

Married 174 70.8 

Divorced/separated 7 2.8 

Widowed 14 5.7 

Educational status No formal education 133 54.1 

Completed primary 

schooling 

48 19.5 

Completed secondary 

schooling 

20 8.1 

Diploma and above 45 18.3 

Residence  Rural  117 47.6 

Urban  129 52.4 

Occupational 

status 

Farmer  103 41.9 

Unemployed  28 11.4 

Self-employer 62 25.2 

Student 17 6.9 

Gov’t employer 36 14.6 

BMI(kg/m
2
) 18.5-25 232 94.3 

25-30 14 5.7 

Type of DM Type I DM 110 44.7 

Type II DM 136 55.3 

Duration of DM ≤5 years 137 55.7 

>5 years 109 44.3 

Fasting blood 

glucose level 

≤126 105 42.7 

>126 141 57.3 

Previous UTI 

history 

Yes 26 10.6 

No 220 89.4 

Symptom of UTI Yes 25 10.2 

No 221 89.8 
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5.2. Prevalence of SBU among diabetic patients  

The overall prevalence of signifcant bacteriuria (SBU) among DM patients was 35 (14.2 

%). Signifcant bacteriuria (SBU) was detected in 22 (10%) of asymptomatic and 13 

(52%) symptomatic patients.  Most SBU findings were reported among females at 25 

(22.7%). Relatively high percentage of SBU at 17.4% was documented in the age group 

of 38-54 years (Table 3). 
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Table 3:- Prevalence of significant bacteriuria  among DM diabetic patients attending at  

Debre Tabor Comprhensive Specialized Hospital DTCSH May  to July 2022 

Variables Significant 
bacteriauria 
Number (%)   

No 
significant 
bacteriauria 
Number (%) 

Total(%)Number 
(%) 

Gender  Male 10(7.4) 126(92.6) 136(100) 

Female 25(22.7) 85(77.3) 110(100) 

Age(years)  4-20 3(9.7) 28(90.3) 31(100) 

21-37 7(11.3) 55(88.7) 62(100) 

38-54 12(17.4) 55(82.6) 69(100) 

55-71 12(16.7) 60(83.3) 72(100) 

72-92 1(8.3) 11(91.7) 12(100) 

Marital status 

 

Single 3(5.9) 48(94.1) 51(100) 

Married 30(17.2) 144(82.8) 174(100) 

Divorced/separated 1(14.3) 6(85.7) 7(100) 

Widowed 1(7.1) 13(92.9) 14(100) 

Educational 

status 

Not having learned 

to school 

24(18.0) 109(82.0) 133(100) 

Completed primary 

schooling 

6(12.5) 42(87.5) 48(100) 

Completed 

secondary schooling 

1(5.0) 19(95.0) 20(100) 

Diploma level and 

above 

4(8.9) 41(91.1) 45(100) 

Residence  Rural  17(14.5) 100(85.5) 117(100) 

Urban  18(14.0) 111(86.0) 129(100) 

Occupational 

status 

Farmer  16(15.5) 87(84.5) 103(100) 

Unemployed  4(14.3) 24(85.7) 28(100) 

Self-employer 11(17.7) 51(82.3) 62(100) 

Student 1(5.9) 16(94.1) 17(100) 

Gov’t employer 3(8.3) 33(91.7) 36(100) 

Body Mass 

Index  

18.5-25 30(12.9) 202(87.1) 232(100) 

25-30 5(35.7) 9(64.3) 14(100) 

Type of DM Type I DM 14(12.7) 96(87.3) 110(100) 

Type II DM 21(15.4) 115(84.6) 136(100) 

Duration of 

DM 

≤5 years 20(14.6) 117(85.4) 137(100) 

>5 years 15(13.8) 94(86.2) 109(100) 

Fasting blood 

glucose level 

≤126 15(14.3) 90(85.7) 105(100) 

>126 20(14.2) 121(85.8) 141(100) 

Previous UTI 

history 

Yes 10(38.5) 16(61.5) 26(100) 

No 25(11.4) 195(88.6) 220(100) 

Symptom of 

UTI 

Yes 13(52.0) 12(48.0) 25(100) 

No 22(10.0) 199(90.0) 221(100) 
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5.3. Type of bacterial isolates  

All 35 study participants that had significant bacteriuria showed single bacterial growth. 

Therefore,  35 bacterial isolates were found. Out of the total bacterial isolates, twenty-

nine (82.9%) of the 35 isolates were gram-negative, while 6 (17.1%) were gram-

positives. Overall, seven distinct bacterial species were identified.  E. coli 18 (51.4%), 

Klebsiella ozaenae 6 (17.1%), S. aureus 5 (14.3%), and K. pneumonia 3(8.6%) were the 

most frequently isolated once (figure 2). 

 

 

 
 
Figure 3:- Type of bacterial isolates from urine specimens among DM patients at 
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5.4. Antibiotic susceptibility profiles of the isolates 

Antimicrobial resistance levels of the Gram-negative bacteria ranged from 3.6 to 57.1%. 

High resistance at 57.1%, 39.3% and 35.7% was recorded to amoxicillin, cotrimoxazole, 

and cefotaxime, respectively, among these isolates. Contrarily, high rates of sensitivity 

96.4% and 86.2% were noted to nitrofurantoin and cefepime, respectively. Gram negative 

bacteria were also showed sensitivity (89.7%) to gentamycin, ciprofloxacin, and 

impenem. All E. coli isolates were found sensitive to nitrofurantoin. Around 94.4%, 

83.3%, 77.8%, 72.2%, and 72.2% of E.coli were sensitive to gentamycin, ceftazdime, 

chloramphenicol, cefotaxime, and tetracycline, respectively. However, E. coli isolates 

showed high resistance to amoxicillin 12(66.7%), cotrimoxazole 8(44.4%), amoxicillin 

clavulanic acid 6(33.3%), and tetracycline 5(27.8%). The antibiotics nitrofurantoin, 

gentamycin, ceftazdime, cefepime, impenem, ciprofloxacin, and tetracycline were all 

effective against all isolates of Klebsiella pneumoniae. However, two-thirds (66.7%) of 

the isolates were found to be resistant to cotrimoxazole, amoxicillin, and cefotaxime.  

On the other hand, the proportion of antibiotic resistance among gram-positives ranged 

33.3% to 100% (Table 4).  
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Table 4:- Antimicrobial susceptibility profile of the isolates among DM patients at 

DTCSH,  

May to July 2022  

AST 
discs 
  

AST 
pattern 
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NIT 

  

S 18(100) 3(100) 5(83.3) 1(100) -     27(96.4) 

R 0 0 1(16.7) 0 -     1(3.6) 

CIP 

  

S 16(88.9) 3(100) 5(83.3) 1(100) 1(100)     26(89.7) 

R 2(11.1) 0 1(16.7) 0 0     3(10.3) 

TET 

  

S 13(72.2) 3(100) 2(33.3) 1(100) - 1(20) 0 20(58.8) 

R 5(27.8) 0 4(66.7) 0 - 4(80) 1(100) 14(41.2) 

C 

  

S 14(77.8) 2(66.7) 4(66.7) 1(100) -     21(75) 

R 4(22.2) 1(33.3) 2(33.3) 0 -     7(25) 

COT 

  

S 10(55.6) 1(33.3) 5(83.3) 1(100) - 3(60) 0 20(58.8) 

R 8(44.4) 2(66.7) 1(16.7) 0 - 2(40) 1(100) 14(41.2) 

CN 

  

S 17(94.4) 3(100) 4(66.7) 1(100) 1(100) 4(80) 0 30(85.7) 

R 1(5.6) 0 2(33.3) 0 0 1(20) 1(100) 5(14.3) 

FOX 

  

S 13(72.2) 1(33.3) 4(66.7) 0 -     18(64.3) 

R 5(27.8) 2(66.7) 2(33.3) 1(100) -     10(35.7) 

CAZ 

  

S 15(83.3) 3(100) 3(50) 1(100) 1(100)     23(79.3) 

R 3(16.7) 0 3(50) 0 0     6(20.7) 

AK 

  

S - - - - 1(100)     1(100) 

R - - - - 0     0 

FEP 

  

S 16(88.9) 3(100) 4(66.7) 1(100) 1(100)     25(86.2) 

R 2(11.1) 0 2(33.3) 0 0     4(13.8) 

AMC 

  

S 12(66.7) 2(66.7) 4(66.7) 1(100) 1(100)     20(69) 

R 6(33.3) 1(33.3) 2(33.3) 0 0     9(31) 

IMP 

  

S 16(88.9) 3(100) 5(83.3) 1(100) 1(100)     26(89.7) 

R 2(11.1) 0 1(16.7) 0 0     3(10.3) 

AML 

  

S 6(33.3) 1(33.3) 4(66.7) 1(100) -     12(42.9) 

R 12(66.7) 2(66.7) 2(33.3) 0       16(57.1) 

AMP 

  

S           2(40) 0  2(33.3) 

R           3(60) 1(100)  4(66.7) 

VAN 

  

S           3(60) 0  3(50) 

R           2(40) 1(100)  3(50) 

PEN 

  

S           0 0   

R           5(100) 1(100)  6(100) 
key:COT=cotrimoxazole,IMP=impenem,AML=amoxicillin,AMC=amoxicillinclavunate,TET=tetracycline,

FOX=cefotaxime,FEP=cefepime,CAZ=ceftazdime,CN=gentamycin,CIP=ciprofloxacin,C=chloramphenicol

,AMP=ampicillin,VAN=vancomycin,PEN=penicillin 
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5.5. Multidrug resistance profile of the isolates 

From the total isolates, 9 (25.7%) of them were found  multidrug resistant (MDR). Of 

which, 6(66.7%) were Gram-negatives (Table 5). 

Table 5:-Multi-drug resistance profile of the isolates among DM patients at DTCSH, 

May-July 2022. 

Combination of drugs Total 
n=6(%) 

E.coli 
n=4(%) 

K.ozaenae 
n=2(%) 

 

NIT,CIP,TET 1(2.8) - 1(50)  

COT,IMP,AML 1(2.8) 1(25) -  

COT,AMC,AML 1(2.8) 1(25) -  

AMC,AML,FOX 1(2.8) 1(25) -  

AML,AMC,FEP,CAZ,FOX,CN,COT 1(2.8) - 1(50)  

CIP,TET,COT,CN,FOX,CAZ,FEP,AML,AMC 1(2.8) 1(25) -  

                                                      Gram positive  

 Total 

n=3(%) 

S.aures 

n=2(%) 

Enterococcus spp. n=1(%) 

AMP,TET,VAN,COT,CN,PEN 1(33.3) - 1(100) 

AMP,COT,PEN, 1(33.3) 1(50) - 

COT,TET,PEN,VAN 1(33.3) 1(50) - 
key:- COT=cotrimoxazole, IMP=impenem, AML=amoxicillin, AMC= amoxicillin clavunate, TET= 

tetracycline, FOX=cefotaxime, FEP=cefepime, CAZ=ceftazdime, CN=gentamycin, CIP=ciprofloxacin, 

C=chloramphenicol, AMP=ampicillin, VAN=vancomycin, PEN=penicillin 
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5.6. Factors associated with SBU among DM patients 

In bivariable logistic regression analysis being female, married, educational status of not having formal educaion, had 

symptoms of UTI, self employer, BMI of 25-30kg/m
2
, and had history of previous UTI were met cutoff criteria of p-value< 

0.25 for multiple logistic regression analysis.  

In our multivariable logistic regression analysis, the variables sex and symptoms of UTI revealed significant assoaciation with 

SBU (p <0.05). Females were 2.63 times more likely to have SBU than males (AOR; 2.63 [95% CI, 1.010–6.839]). Similarly, 

those patients with symptom of UTI were 9.57 times more likely to have SBU  than thier counter parts (AOR; 9.57 [95% CI, 

2.271–40.347]) (Table 6 ). 

Table 6:- Association of independent variables with UTI among diabetic patients by bivariable logistic regression analysis  
 
 
Variables Total  Positive  Negative  COR 

(95%)CI) 
p-value AOR 

(95%)CI) 
p-
value 

Gender  Male 136 10 126 1  1  

Female 110 25 85 3.71(1.69-8.11) 0.001 2.63(1.01-6.84) 0.048 
Age  4-20 31 3 28 1    

21-37 62 7 55 1.19(0.29-4.95) 0.813   

38-54 69 12 55 1.97(0.51-7.53) 0.324   

55-71 72 12 60 1.87(0.49-7.15) 0.362   

72-92 12 1 11 0.848(0.08-9.06) 0.892   

Marital 

status 

 

Single 51 3 48 1  1  

Married 174 30 144 3.33(0.97-11.42) 0.055 2.29(0.51-10.34) 0.279 

Divorced/separated 7 1 6 2.67(0.24-29.90) 0.426 1.05(0.06-1.91) 0.974 

Widowed 14 1 13 1.23(0.12-12.84) 0.862 0.33(0.02-4.76) 0.415 

Educational 

status 

Not having learned to school 133 24 109 2.26(0.74-6.90) 0.153 2.12(0.24-18.91) 0.501 

Complete primary schooling 48 6 42 1.46(0.39-5.57) 0.576 1.75(0.20-15.02) 0.609 

Complete secondary 

schooling 

20 1 19 0.54(0.06-5.16) 0.592 0.35(0.02-8.48) 0.521 

Diploma level and above 45 4 41 1  1  



 

 
 

3
1
 

Residence  Rural  117 17 100 1.05(0.51-2.15) 0.897   

Urban  129 18 111 1    

Occupation

al status 

Farmer  103 16 87 2.02(0.55-7.40) 0.287 1.32(0.10-18.91) 0.836 

Unemployed  28 4 24 1.83(0.38-8.96) 0.454 2.24(0.17-29.61) 0.541 

Self-employer 62 11 51 2.37(0.62-9.15) 0.210 1.77(0.15-20.81) 0.651 

Student 17 1 16 0.69(0.07-7.14) 0.754 0.89(0.06-59.09) 0.715 

Gov’t employer 36 3 33 1  1  

BMI(kg/m
2

) 

18.5-25 232 30 202 1  1  

25-30 14 5 9 3.74(1.17-11.92) 0.026 4.77(0.96-23.74) 0.056 

Type of 

DM 

Type I DM 110 14 96 1    

Type II DM 136 21 115 1.25(0.60-2.60) 0.545   

Duration of 

DM 

≤5 years 137 20 117 1    

>5 years 109 15 94 0.93(0.45-1.92) 0.852   

FBS ≤126 105 15 90 1    

>126 141 20 121 0.99(0.48-2.04) 0.982   

Previous 

UTI history 

Yes 26 10 16 4.86(2.00-11.91) 0.001 1.29(0.29-5.79) 0.741 

No 220 25 195 1  1  

Symptom 

of UTI 

Yes 25 13 12 9.79(3.99-24.10) 0.000 9.57(2.27-40.35) 0.002 
No 221 22 199 1  1  

Key: AOR=Adjusted Odds Ratio, COR=Crude Odds Ratio, FBS=Fasting Blood Sugar, UTI=Urinary Tract Infection
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6. DISCUSSION  

Urinary tract infection is the commonest bacterial infectious disease in patients with 

diabetes mellitus. UTI caused by the rise of resistant bacterial strains in hospitals raises 

the price of treatment, morbidity, and mortality among diabetics(Yadav and Prakash, 

2016). This study looked at the proportion of  UTI among diabetic patients. It also 

identified the bacteria that cause UTI and the ways in which these bacterial isolates 

respond to different classes of antibiotics. 

According to this study, diabetes patients generally had a 14.2% prevalence of SBU 

which was comparable to other similar studies conducted in Dessie 11.6% (Alemu et al., 

2020), Hawassa 10.5-13.8% (Mohammed et al., 2020, Nigussie and Amsalu, 2017), 

Addis Ababa 9.8% (Worku et al., 2021), Metu 16.7% (Gutema et al., 2018), Nekemet 

16.5% (Regea et al., 2017), Gondar 17.8% (Yismaw et al., 2012), China 11.2% (He et 

al., 2018), and Romania 12% (Chiţă et al., 2017), these results were relatively 

comparable. The findings of this study revealed a low prevalence of UTI when compared 

to a study of a similar nature carried out in Addis Ababa 22.4-22.6% (Mamuye, 2016, 

Woldemariam et al., 2019), Arbaminch, Ethiopia 33.8% (Mama et al., 2019), and Sudan 

19.5% (Hamdan et al., 2015). This variation could be explained by the reason that the 

number of male participants were higher than the females in our study.  It was 

significantly lower than reports from various regions of the world, such as a study in Iran 

32% (Borj et al., 2017), Kuwait 35% (Sewify et al., 2016), and Nepal 50.66% (Yadav 

and Prakash, 2016). The variation could be due to difference in sample size, geography, 

and personal hygiene practices. Different geographical aspects, Differences in  host 

factor, and activities like local social customs could all contribute to the variation. 

According to our study, the proportion of SBU was more common in women (22.7%) 

than men (7.3%) diabetic patients. This is consistent with numerous other studies 

conducted in Ethiopia, where female diabetic patients had high significant bacteriuria in 

Gondar 21.2% (Yismaw et al., 2012), Addis Ababa 86.4% (Worku et al., 2021), Hawassa 

17.6% (Mohammed et al., 2020), Saudi Arabia 41.1% (Al-Rubeaan et al., 2013) in 

females, India 73.5% (Prakash and Saxena, 2013), Pakistan 87.94% (Zubair et al., 2019), 
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Nepal 67.98% (Kumar Jha et al., 2014), and Cameroon 55.2% (Longdoh et al., 2013). 

This might be caused by a short urethra, close closeness of the urethra to the anus, sexual 

activity, a decline in normal vaginal flora, a lower pH of the vaginal surface, a lack of 

prostate secretion, and poor hygiene conditions that allow bacteria to enter the bladder 

and cause infection(Prakash and Saxena, 2013).  

E. coli was the most common isolate in our study at 51.4%. This is consistent with other 

research findings in Ethiopia, Gondar 31.7% (Yismaw et al., 2012), Dessie 30.8% 

(Alemu et al., 2020), Addis Ababa 63.6% (Worku et al., 2021), as well as in abroad like 

Sudan 56.4% (Hamdan et al., 2015), Nigeria 39.6% (Clare et al., 2021) and Iran 48.1% 

(Borj et al., 2017), India 22.8% (Gurjar et al., 2018), and Yemen 18.4% (Al-Ofairi et al., 

2018). The ability of E. coli to bind to the glycoconjugate receptor of the human urinary 

tract epithelial cells and start an infection on its own makes the bacteria the commonest 

uropathogen. So that urethral meatus is most commonly colonized by E. coli(Yadav and 

Prakash, 2016).  

K. ozaenae (17.1%) was the second isolate in our study. Ameshe et al. (15.8%) reported a 

similar result(Ameshe et al., 2022). However, our result was higher than a report in 

Nekemete at 6.1% (Regea et al., 2017). This could be due to variations in sample sizes, 

geographical differences, or methods used to distinguish particular bacterial species. The 

fact that most researchers did not report Klepsellia species as distinct K.ozaenae could 

also be a contributing factor. Since it is an opportunistic pathogen, Klebsiella spp. mainly 

affects immune-compromised people who are ill in the hospital and have serious 

underlying illnesses including diabetes mellitus and chronic lung obstruction(Al-Thaheb, 

2013). 

In this study of the total isolates, S. aureus accounted at 14.3%, which was in line with 

studies in Metu 17.9% (Gutema et al., 2018), Hawassa 18.2% (Nigussie and Amsalu, 

2017), Addis Abeba 10.8% (Woldemariam et al., 2019), Gondar 8.5% (Yismaw et al., 

2012), Nigeria 14.29% (Clare et al., 2021), Nekemet 24% (Regea et al., 2017), and 

Arbaminch 70.8% (Mama et al., 2019). In contrast, the finding in the present study was 
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higher than those in Addis Ababa 5.3% (Mamuye, 2016) and India 1.15% (Gurjar et al., 

2018).  

The isolates of K. pneumoniae in the present study had 8.6% prevalence, which was 

comparable with other similar studies conducted in Nekemet, Ethiopia 12.1% (Regea et 

al., 2017), Addis Abeba 5.4% (Woldemariam et al., 2019), in Nigeria 7.94% (Clare et al., 

2021), in Yemen 13.1% (Al-Ofairi et al., 2018).  

Similarly, an isolate of P. aeruginosa 2.9% was identified in our study. Comparable 

findings were reported in Ethiopia and elsewhere in the world: Gondar 2.4% (Yismaw et 

al., 2012), Hawassa 3.0% (Nigussie and Amsalu, 2017), Nigeria 4.76% (Clare et al., 

2021), and India 4.3% (Pragash et al., 2017). Enterococcus and Serratia species each 1 

(2.9%) were also identified in our study. This study was in line with the findings of 

Regea et al 2017 (2.6%) in Nekemet (Regea et al., 2017), Nigeria 3.17% (Clare et al., 

2021), and India 1.15% (Pragash et al., 2017).  

High rates of antimicrobial susceptibility to nitrofurantoin (96.4%), ciprofloxacin 

(89.7%), and gentamycin (89.7%) was seen among gram-negative isolates, but low 

antimicrobial susceptibility to cefotaxime (35.7%) and amoxicillin-clavulanic acid (31%) 

was observed. The first two drugs were in agreement with studies done by Alemu et al. 

(2020) and Worku et al. (2021), but cefotaxime (35.7%) and amoxicillin-clavulanic acid 

(31%) were in disagreement with the earlier findings, which showed high sensitivity to 

both drugs 89.3% and 85.7%, respectively (Alemu et al., 2020). Impenem (89.7%) was 

highly effective against all isolated gram-negative uropathogens; this result was similar to 

that of a study done in Meerut City, India, where imipenem (84.52%) was shown to be 

the most effective medication against all uropathogens(Prakash and Saxena, 2013). 

Cefepime (86.2%) had a high degree of action against all isolated gram-negative bacteria; 

this result was consistent with a previous study by Mardhia et al., who also found that 

cefepime (92.31%) had better action towards the Gram-negative isolates(Mardhia et al., 

2020). 

 



 

35 
 

Nitrofurantoin was effective against all isolates of E. coli, which is consistent to prior 

research done in Hawassa (table 4) (Nigussie and Amsalu, 2017). E. coli and K. 

pneumoniae both had resistance rates to  amoxicillin at 66.7 and 33.3%, respectively. 

This was lower than the Chinese study findings for K. pneumoniae (100%) and E. coli 

(71.6%)(He et al., 2018). E. coli was sensitive to ciproflocacin (88.9%), cefotaxime 

(72.2%), and ceftazdime (83.3%), which is also consistent with the study conducted in 

Kuwait using ciproflocacin (66%), cefotaxime (74%), and ceftazdime (80%)(Sewify et 

al., 2016). 

In our study, S. aureus showed high levels of resistance to penicillin (100%) as well as 

tetracycline (83.3%) and vancomycin (50%). Our result was somewhat higher than a 

study by Alemu et al. for penicillin at (63.6%) and tetracycline (36.4%)(Alemu et al., 

2020). But it was supported by research done in Gondar (100%), Nekemet, Hawassa at 

(87.5%), and China at (88.8%) for penicillin, as well as for tetracycline at (77.8%)(He et 

al., 2018, Nigussie and Amsalu, 2017, Regea et al., 2017). It is widely known that the 

majority of S. aureus strains produce pencillinase and alternative penicillin binding 

proteins (PBP-2A), which help the organisms to become resistant to the majority of beta 

lactam antibiotics (PBP-2A), which aid in the development of resistance in the organisms 

to the majority of beta lactam antibiotics(Yismaw et al., 2012). Likewise, in contrast to a 

prior study done in Addis Abeba, which found that Enterococcus species was sensitive to 

each ampicillin and vancomycin to an equal extent (83.3%), the current study found the 

highest level of resistance (100%) to ampicillin and vancomycin(Woldemariam et al., 

2019). This variation might be due to the fact that we are in the time of gradual change in 

the antibiotic resistance pattern of isolates. 

Of the uropathogen, 25.7% of them showed multi-drug resistance. This result is 

comparable to that of other research carried out in Gondar (59.8%) and Hawassa 

(73.1%)(Mohammed et al., 2020, Yismaw et al., 2012).  However, our result was lower 

than those of the Addis Abeba (81.1%) and Hawassa (93.9%) studies (Nigussie and 

Amsalu, 2017, Woldemariam et al., 2019). The isolate's multidrug resistance might be 

due to improper and ineffective antimicrobial agent administration during empirical 

treatment. 
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As far as factors associated with SBU is concerned, women who had  a higher risk of 

developing UTI (AOR:2.63) than men. According to research from Metu, Ethiopia, and 

Romania (Gutema et al., 2018, Chiţă et al., 2017, He et al., 2018), female had 3.6 times 

the likelihood of developing a UTI than male diabetic patients. Similarly, in the present 

study those DM patients who had symptoms of UTI were 9.57 times more likely to 

develop SBU than those without symptoms. This was in line with a study conducted in 

Addis Abeba and Metu, Ethiopia, which found that diabetic individuals who had 

symptoms of UTI had a threefold higher risk of developing SBU than asymptomatic 

patients(Worku et al., 2021, Gutema et al., 2018).  

7. LIMITATION OF THE STUDY  

This study used a convenient sampling method based in health facilities, which meant 

that the results could not be applied to the entire local community. Glycemic control 

(HBA1C), which is a risk factor for UTI in people with diabetes mellitus, was not 

examined in the current study. Additionally, the anaerobic bacterial pathogens that could 

alter the prevalence of UTIs and difficult-to-culture microorganisms that cause UTIs 

were not covered in the current study. 
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8. CONCLUSION  

The overall prevalence of urinary tract infection among DM patients was found to be 

14.2%. In this study, Escherichia coli was the leading uropathogen among the isolates. 

Gentamicin, ciprofloxacillin, impenem, and nitrofurantoin were effective in treating 

Gram-negative uropathogens. A substantial prevalence of drug resistance to common 

antimicrobials was revealed by this study, specifically to amoxicillin, cefotaxime, co-

trimoxazole, tetracycline, penicillin, ampicillin, amoxicillin-clavunate, and vancomycin. 

Multi-drug resistance was found to be 54.3%. Sex being female and patients haing 

symptoms of UTI were significantly associated with UTI among DM patients as 

determined by regression analysis.  

9. RECOMMENDATIONS  

Based on our findings, the following recommendations are drawn.  

 Periodic culture and drug susceptibility test investigations should be used to 

support the use of antibiotics for treating UTI in DM patients in the study 

area.  

 Additionally, there should be ongoing monitoring and revision of the antimicrobial 

policy in hospitals.  

 Therapeutic selection for empirical therapy and care should be based on information 

of the local bacterial profiles and antimicrobial response. 
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11. ANNEXES  

Annex I: English version of study information sheet and consent form  

Study information sheet 

Hello, my name is --------------and I am working with Birhan Gebrie on this study. The 

study aims in isolating the bacterial pathogens and determining their antimicrobial 

susceptibility causing urinary tract infection in diabetic patients. Hereby, provides useful 

information for the management of urinary tract infection in these patients. Now; I am 

here and would like to ask you some questions and request you to bring a small amount 

of urine specimen (10-15mL). I will tell you how you can collect the urine and bring it 

safely. Even if it seems something procedural the study will help improve the health of 

diabetic patients. Your name and unique identification are not required. If you want to 

leave the study anytime along the process, you will not be obliged to continue or give 

liability reasons. Refusing to contribute or moving back from the study along the process 

will not have any consequences on you and the services provided to you. I would like to 

be grateful for your help. If you have any issue or anything that is not clear, please direct 

to Birhan Gebrie, Department of Medical Laboratory Science, and Bahir Dar University. 

Cell phone 0930-70-44-62; e-mail: biregebrie23@gmail.com  

Benefits  

You will help us learn more about how to provide effective screening services to diabetes 

patients in order to enhance their health and reduce the occurrence of urinary tract 

infections if you participate in this study. You'll also have a urinary tract infection 

screening, and if you do, you'll get treatment recommendations.  

Risks  

Some of the questions you'll be asked are personal in nature and may make you feel 

uneasy. You may, however, refuse to answer these questions if you so desire. The 

interview may also cause a 20-minute delay in your medical services. If you understand 

the material and agree to participate, please complete the consent form that is included. 
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 Consent Form  

I, the undersigned individual, am oriented about the objective of the study. I have been 

informed that all of my information was kept confidential and used solely for this study. 

In addition, I have been well informed that all the information contained within the 

questionnaire is to be kept confidential. Moreover, I have been well informed of my right 

to keep hold of information, decline to cooperate, and make me withdraw from the study, 

I was not be obliged to continue or give reasons for doing so. However, my agreement to 

participate in this study is with the assumption that the information and the specimen that 

I provide will help greatly in the management of diabetic patients.  

Signature:-________________ Date:-___________________ 

Annex II: Amharic Version of Study Information Sheet and Consent Form 

መረጃ ሇጥናቱ ተሳታፉዎች 

ጤና ይስጥሌኝ! ________________ እባሊሇሁ፡፡ በባህርዲር ዩኒቨርሲቲ በብርሃን ገብሬ 

በኩሌ በሚዯረገው ጥናት አብሬ እሰራሇሁ፡፡ የዚህ ጥናት ዋና አሊማ የስኳር 

ህመምተኞች ብዙውን ጊዜ ሇህመም የሚዲረጉበት የሆነው የሽንት ትቦ ኢንፋክሽን 

አምጪ ረቂቅ ተህዋስያን በመሇየት በሽታ አምጪ ተህዋሲያኑ ሉያክም የሚችሌ 

መዴሃኒት መምረጥ በዚህም የስኳር ህመምተኞች አንደ የጤና እክሌ የሆነውን የዚህን 

ኢንፋክሽን በአግባቡ መቆጣጠር እንዱቻሌ ማዴረግ ነው፡፡ እዚህ አጠገባችሁ የሆንኩት 

የተወሰኑ ጥያቄዎች ሇመጠየቅና መጠነኛ የሆነ የውሃ ሽንት ናሙና (15-20mL) 

እንዴትሰጡኝ ነው፡፡ የውሃ ሽንቱ ሇዚሁ ጥናት በተዘጋጀ እቃ ውስጥ አዴርጋችሁ 

በጥንቃቄ የምታመጡበትን መንገዴ እነግራችኋሇሁ፡፡ ይህን ስናዯረግ የርስዎ ስምም ሆነ 

የተሇየ እርስዎን የሚሇይ ሚስጥራዊ ቁጥር አንጠቀምም፡፡ በዚህ ጥናት እየተሳተፈ 

ባለበት ዴንገት ማቋረጥ ቢፇሌጉ የማቋረጥ መብትዎ የተጠበቀ ነው፡፡ ሇምን ማቋረጥ 

እንዯፇሇጉ ምክንያት እንዱያቀርቡም ሆነ በጥናቱ እንዱቀጥለ አይገዯደም፡፡ በጥናቱ 

መሳተፌ ባሇመፇሇግዎ በእርስዎ ሊይም ሆነ በሚያገኙት አገሌግልት ሊይ የሚያመጣው 

ምንም አይነት ችግር አይኖርም፡፡ የእርስዎ በጥናቱ መሳተፌ ግን ሇሚዯረገው ጥናት 

ትሌቅ እገዛ እንዯሚሆን ሳሌጠቁምዎት አሊሌፌም፡፡ ስሇትብብርዎ ከሌብ አመሰግናሇሁ፡፡  

ስሇጥናቱ ሇሚኖሮት ማንኛውም አይነት ጥያቄ አቶ ብርሃን ገብሬን በስሌክ ቁጥር 

0930-70-44-62 ዯውሇው መጠየቅ ይችሊለ፡፡  
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ጥቅሞች 

በዚህ ጥናት ሊይ የምትሳተፈ ከሆነ የስኳር ህመምተኞችን ጤና ሇማሻሻሌ እና የሽንት 

ቧንቧ ኢንፋክሽን ተጋሊጭነትን የሚቀንስ ውጤታማ የማጣሪያ አገሌግልት እንዳት 

እንዯምንሰጥ ሇማወቅ ይረደናሌ። በተጨማሪም የሽንት ቱቦ ኢንፋክሽንን በመመርመር 

ተጠቃሚ ይሆናለ እና ችግር እንዲሇብዎ ከተረጋገጠ ተገቢውን ህክምና ይሰጥዎታሌ:: 

ስጋቶች 

የሚጠይቋቸው አንዲንዴ ጥያቄዎች በተፇጥሯቸው ግሊዊ ናቸው እና ሉያሳዝኑዎት 

ይችሊለ። ከፇሇግክ ግን እነዚህን ጥያቄዎች ሇመመሇስ እምቢ ማሇት ትችሊሇህ። ቃሇ 

መጠይቁ በህክምና አገሌግልትዎ ሊይ የ20 ዯቂቃ መዘግየትን ሉያስከትሌ ይችሊሌ። 

በተሰጠው መረጃ ግሌጽ ከሆኑ እና እራስዎን ሇማሳተፌ ከተስማሙ እባክዎ በተያያዙት 

የፌቃዴ ቅጽ ሊይ ይፇርሙ 

 

የስምምነት ማረጋገጫ ፍርም 

እኔ ፉርማዬ በስተመጨረሻው ሊይ የሚገኘው ግሇሰብ የዚህ ጥናት አሊማ ተገሌፆሌኛሌ፡፡ 

በተጨማሪም እኔ የምሰጠው መረጃም ሆነ ናሙና ሇዚህ ጥናት ብቻ እንዯሚዊሌና 

በሚስጥር እንዯሚያዝ ተገሌፆሌኛሌ፡፡ በዚህ ጥናት ሇመሳተፌ ስምና ላሊ አዴራሻ 

መግሇፅ እንዯማያስፇሌገኝ ተረዴቻሇሁ፡፡ ከዚህ በተጨማሪም በጥናቱ ሊሇመሳተፌ 

መወሰን ወይንም በፇሇግኩት ጊዜ ማቋረጥ እንዯምችሌና ሳቋርጥም ሇማቋረጥ 

የፇሇግኩበትን ምክንያት ሇማስረዲት እንዯማሌገዯዴ እንዱሁም በጥናቱ ሇመሳተፌ 

ፇቃዯኛ አሇመሆኔ ወይም በጥናቱ ሂዯት ሊይ ተሳታፉ ከሆንኩ በኋሊ አቋርጬ 

መውጣቴ በእኔ ሊይ የሚዯርሰው አንዲችም ተፅእኖ እንዯላሇ ተረዴቻሇሁ፡፡ ሆኖም እኔ 

በዚህ ጥናት ሊይ ተሳታፉ ሇመሆን ስስማማ በሚገኘው ጠቃሚ መረጃ የሽንት ትቦ 

ኢንፋክሽን በስኳር ህመምተኞች ሊይ  

እያመጣ ያሇውን ጫና ሇመቀነስ የሚረዲ መሆኑን ተስፊ ሇማዴረግ ነው፡፡  

ፉርማ፡_____________________ ቀን፡____________ 
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Annex III: Questionnaire 

English version of the questioners   

Prevalence of urinary tract infection, antimicrobial susceptibility profiles and associated 

factors among diabetes mellitus patients at Debre Tabor Comprehensive Specialized 

Hospital  

Date of interview: -----------------Time started: ----------------- finished: ---------------------   

                                                                               Date_________________________ 

                                                                               Code ________________________ 

NB. Please encircle the following alternatives    

Part I: - General and socio-demographic characteristic questions  

1. Sex  

1) Male  2) Female 

2. Age  _______________________________ 

3. What are your level of education? 

1) No having learned schooling 

2) Complete primary schooling  

3) Complete secondary 

schooling 

4) Diploma level and above  

4. What are your marital status?  

1) Single  

2) Married  

3) Divorced/Separated 

4) Widowed 

5. Where do you live? 

1) Rural  2) Urban  

6. What are your work? 

1) Farmer  

2) Unemployed   

3) Self-employer 

4) Gov’t employer  

7. Body Mass Index (BMI) _________________ 

8. Which Type of diabetes mellitus you have? 

1) Type I DM 2) Type II DM 

9. How long have you been sick with diabetes mellitus? ______________  

10. Blood glucose level _____________  
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11. Do you have any history of UTI in the recent past? (Approximately 2 weeks) 

1) Yes 2) No

Part II: - clinical characteristics  

12. Do you have symptom of urinary tract infection? 

1) Yes  2) No  

13. If you say yes from the above question number 12 please proceed to the next 

alternatives     

13.1. Do you feel fever? 

a) Yes   b) No 

13.2. Do you have pain feeling when you urinate? 

a) Yes b) No 

13.3. Do you have feel Flank/loin pain? 

a) Yes b) No 

13.4. Do you have a frequent urination? 

a) Yes b) No  

13.5. Do you have a feeling of urgent urination? 

a) Yes b) No 

13.6. Do you have a feeling of back pain around pubic? 

a) Yes b) No  

13.7. Do you have a feeling of nausea? 

a) Yes b) No 

13.8. Do you have a vomiting? 

a) Yes  b) No 
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Amharic version of the questioners  
 

በዯብረታቦር ሆስፒታሌ ውስጥ የስኳር ህመምተኞች በባክቴሪያ የሚመጡ የሽንት 

ቱቦዎች ስርጭት እና ፀረ-ተሕዋስያን ተጋሊጭነት መገሇጫዎች 

የቃሇ መጠይቁ ቀን፡-----------------ሰዓቱ የተጀመረበት፡--የማጠናቀቂያው ቀን፡------ -------

------ 

                                                                               

ቀን__________________________________ 

                                                                               

ኮዴ ________________________ 

 

 እባክዎትን ከሚከተለት አማራጮች አንብበው ያክቡ  

ክፌሌ አንዴ፡- አጠቃሊይ የማህበራዊ-ስነ-ሕዝብ ጥያቄዎች 

1. ጾታ 

1) ወንዴ 2) ሴት 

2. ዕዴሜ _______________________________ 

3. የትምህርት ዯረጃዎ ስንት ነው? 

1) ያሌተማሩ 

2) የመጀመሪያ ዯረጃ ትምህርትን 

ያጠናቅቁ 

3) የሁሇተኛ ዯረጃ ትምህርትን 

ያጠናቅቁ 

4) የዱፕልማ እና ከዚያ በሊይ ያጠናቀቁ

4. የጋብቻ ሁኔታዎ ምንዴ ነው? 

1) ያሊገባ 

2) ያገባ 

3) የተፊታ/የተሇያየ 

4) ባሇትዲር 

5. የት ነው የሚኖሩት? 

1) ገጠር 2) ከተማ 

6. ሥራህ ምንዴን ነው? 

 1) አርሶ አዯር 

2) ሥራ አጥ 

3) ራስን ቀጣሪ 

4) የመንግስት ተቀጣሪ 

7. የእርስዎ የሰውነት ብዛት መረጃ ጠቋሚ (BMI) ዯረጃ ምን ያህሌ ነው? 

___________________ 
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8. የትኛው ዓይነት የስኳር በሽታ አሇብህ? 

1) ዓይነት I DM 2) ዓይነት II DM

9. በስኳር በሽታ ምን ያህሌ ጊዜ ታምመዋሌ? ______________ 

10. በዯምዎ ውስጥ የስኳር መጠን ስንት ነው?______________ 

11. ቀዯም ሲሌ የሽንት ቱቦ ኢንፋክሽን ተጋሊጭነት አሇዎት? 

1. አዎ 2. የሇም 

ክፌሌ ሁሇት፡ ክሉኒካዊ ባህሪያት 

12. የሽንት ቧንቧ ኢንፋክሽን ምሌክት አሇዎት? 

1) አዎ 2) የሇም 

13. ከሊይ ካሇው ጥያቄ ቁጥር 12 አዎ ካለ ወዯ ቀጣዮቹ አማራጮች ይሂደ 

13.1. ትኩሳት ይሰማዎታሌ? 

ሀ) አዎ ሇ) የሇም 

13.2. በሚሸኑበት ጊዜ ህመም ይሰማዎታሌ? 

ሀ) አዎ ሇ) የሇም 

13.3. የጎን/የወገብ ህመም ይሰማዎታሌ? 

ሀ) አዎ ሇ) የሇም 

13.4. በተዯጋጋሚ ሽንት ሽንት ይሇዎታሌ? 

ሀ) አዎ ሇ) የሇም 

 13.5. አስቸኳይ የመሽናት ስሜት አሇህ? 

ሀ) አዎ ሇ) የሇም 

13.6. በወገብ አካባቢ የጀርባ ህመም ይሰማዎታሌ? 

ሀ) አዎ ሇ) የሇም 

 13.7. የማቅሇሽሇሽ ስሜት አሇህ? 

 ሀ) አዎ ሇ) የሇም 

 13.8. ትውከት አሇህ? 

 ሀ) አዎ 

ሇ) የሇም












