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Abstract
Background and objective: Urinary tract infection (UTI) is a condition in which the urinary
tract is infected with a pathogen causing inflammation. One of the predisposing factors for
UTIs is diabetes mellitus (DM), spillage of glucose into the urine provide a good culture
medium for bacteria. The objectives of this study were to evaluate the distribution of UTIs
among diabetic patients of both genders with studying the effect of some relative factors,
and identifying types of the causal microorganisms.
Methods: Diabetic patients (type1 and 2), from both genders were included in this study.
All patients were interviewed. Uncontaminated urine samples were collected for microscopic and macroscopic analysis. Isolations and identifications of bacteria were done by
standard methods.
Results: Out of 150 diabetic patients, 53 (35.33%) have UTI. Gender, middle age and high
level of proteinuria were risk factors, while type and duration of DM with its type of treatment, body mass index (BMI), and hypertension were non significant. The isolated types of
pathogens were Escherichia coli (45.3%), Klebsiella pneumoniae (15.1%), Staphylococcus
saprophyticus (15.1%), Citrobacter diversus (11.3%), Candida albicans (7.5%) and Staphylococcus aureus (5.7%).
Conclusion: This study revealed that diabetic females were most susceptible to get UTIs
than diabetic males. In both genders the most reliable age for UTI were between 31-40
years. The results showed that the level of proteinuria was higher in patients suffering from
UTIs associated with DM, which considered as a risk factor. Certain types of microorganisms were isolated; the most common types were Escherichia coli, Klebsiella pneumoniae
and Staphylococcus saprophyticus.
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Introduction
One of the most well known bacterial infections is the UTI 1. Both men and women are
subjected to UTIs. About 50% of women
report indicates having at least one UTI in
their lifetime 2. Urinary tract infections are
either complicated which are difficult to
treat, or uncomplicated, easy to be treated
and occur mostly in adult young women.
Many conditions are enhanced susceptibility for the development of a UTI with complicated. Amongst these conditions are age
and DM 3. It was reported that DM increases the risk of UTI 20- to 30- folds
under the age of 44 4, and between 10-30

years old in females and over 51 years old
in males 5. Most investigators report that
the prevalence of asymptomatic bacteriuria
(ASB) in women with DM is three to four
times higher than in women without DM 6.
This was differing in the case of males in
which the results were more consistent; a
frequency between 1 and 2% has been
found, with no difference between diabetic
and nondiabetic men 7. Also, the frequency
of symptomatic infections in women with
DM is also increased 8. On other side, proteinuria is a sign of chronic kidney disease
(CKD), which can result from diabetes,
high blood pressure, and diseases that
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ethiopathogeny of hypertension 13. Other
risk factors for ASB in type 2 diabetic patients were macroalbuminuria, a lower BMI,
and a UTI during the previous year. Except
for the lower BMI, these risk factors have
been reported previously in type 2 diabetic
patients. Previous UTI as a risk factor for
ASB indicates that bacteriuria can be present with or without symptoms in the same
patient. The significant positive correlation
of a lower (but still very high) BMI with ASB
in women with type 2 diabetes is difficult to
explain. The correlation is probably a coincidence because BMI disappeared as a
risk factor 14. Although Eschichia coli is the
most common uropathogen and causes
the majority of infection, other Gramnegative uropathogens are virulence factors of UTIs such as Klebsiella 6. The adherence of E.coli (type1-fimbriated) to
uroepithelial cells of women with DM is increased, compared with the adherence to
uroepithelial cells of women without DM 14.
However, the bacteria isolated from diabetic patients with UTI are similar to those
found in nondiabetic patients with complicated UTI 7. It has been reported that E.coli
to be a causative uropathogen in 47% of
the UTI in diabetic patients and in 68% of
the UTIs in nondiabetic patients8. Uropathogens other than E.coli found in patients
with DM, included Klebsiella spp, Enterobacter spp, Proteus spp, group B Streptococci and Enterococcus faecalis 3, 4, 15.

cause inflammation in the kidneys. For this
reason, testing for albumin in the urine is
part of a routine medical assessment for
everyone. Kidney disease is sometimes
called renal disease. If CKD progresses, it
can lead to end-stage renal disease
(ESRD), when the kidneys fail completely.
A person with ESRD must receive a kidney
transplant or regular blood-cleansing treatments called dialysis. In the United States,
diabetes is the leading cause of ESRD. In
both type 1 and type 2 diabetes, albumin in
the urine is one of the first signs of deteriorating kidney function. As kidney function
declines, the amount of albumin in the
urine increases 9. UTIs are commonly said
to be associated with positive results in reagent-strip urinalysis for proteinuria. Some
reviews suggesting between 63 cases of
culture-confirmed UTI, (83%) having reagent-strip positive tests for protein 10.
Symptomatic UTIs account for 2–3% of all
consultations in general practice and
around 6% in the case of women. Asymptomatic UTI is found in approximately 4–7%
of pregnant women, 10% of elderly men
and 20% of elderly
women 11, 12. Concerning of the relation between hypertension and UTI, a study was carried out on a
group of 333 patients admitted/ in the University of Medicine and Pharmacy “Victor
Babes” in Timisoara. The patients were diagnosed with one of the clinical forms of
UTI. The patients were aged between 65
and 92 years. 16% of them were men and
84% were women. The results showed that
of all patients 65.8% had no hypertension
at admission and also had no history of hypertension, 24.9% had a history of hypertension longer than the history of UTI, and
just 9.3% of the patients with UTI had no
history of hypertension but had hypertension at admission. It was observed that hypertension was present just in patients with
chronic obstructive or non-obstructive pyelonephritis. In conclusions: It is very difficult, to establish in elderly, the amount of
patients who develop hypertension due to
chronic pyelonephritis, because in this age
atherosclerosis is also incriminated in the

Methods
One hundred fifty diabetic patients (type 1
and type 2), 92 females and 58 males were
participated in this prospective study. Their
ages were ranged between (17-80) years.
Diabetic patients were selected randomly
in Layla Qasm center for diabetic patients
in Erbil city. All of those patients were seen
and interviewed to extract data such as the
following factors that may promote UTI in
diabetic patients:
1- Gender, 92 females & 58 males were
investigated to find out the number of patients who have UTI. 2- Age, different
range of age groups in years, were
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Investigated as following: (17-30, 31-40, 41
-50, 51-60, and ≥61). 3- Measurement of
proteinuria: proteinuria was analyzed macroscopically for all patients from the urine
samples. 4-Hypertension, blood pressure
measured by a mercury sphygmomanometer for all diabetic patients. 5-Duration of
DM: the duration was divided into two time
intervals. The first one was for less than 5
years, whereas the second was for equal to
or more than 5 years. 6- Type of DM, BMI,
type of treatment and smoking habits were
recorded for all the diabetic patients. 7-A
mid-stream morning urine samples were
obtained into sterile containers from all of
the patients (patients on antibiotic treatment and pregnant women were excluded),
and then urine analysis (macroscopic and
microscopic) examinations were investigated. All isolates of significant bacteriuria
were identified by standard methods and
confirmed by using API 20E system
(bioMerieux France Co.).
Results

revealed that the level of proteinuria was a
risk factor. 4-Hypertension and UTI in diabetic patients: Chi square analysis showed
an amount which is very close to be significant between males who are hypertensive
with UTI (28.57%) and males who are not
hypertensive (10.81%) Table 4, while in
females there were no significant differences. 5-Duration of diabetes mellitus with
UTI: no significant difference was found.
For duration less than 5 years was
(58.49%), but for equal to or more than 5
years it was (41.51%). 6- Measuring of the
effect of type of DM, type of treatment, BMI
and smoking on UTI: results analysis
showed no significant differences. 7- Numbers and percentages of the causal microorganisms: The most frequently isolated
bacteria were Escherichia coli (45.28%),
then Klebsiella pneumoniae (15.1%),
Staphylococcus saprophyticus (15.1%),
then Citrobacter diversus (11.32%) Table
5. 8- Table 6 shows the effect of duration
of diabetes mellitus on the type of the
causal microorganisms: no significant difference was recorded but as we see in Table 6 the value is very near to be significant .The percentage for those patients
whom their duration were less than 5 years
were (60.38%) while for equal to or more
than 5 years duration were (39.62%).

The results obtained for the selected factors that may interfere with UTIs in diabetic
patients as mentioned in methods were
statistically analyzed by Chi square test:
1-Gender: out of 150 diabetic patients, 53
(35.33%) of them get UTIs by investigating
significant bacteriuria of both genders.
Amongst 92 females and 58 males, the
percentage of UTIs among females
(46.74%) in which was higher than that of
the males (17.24%) and it is statistically
significant (P< 0.01) Table 1. 2-Age: Table
2 represents distribution of UTI among different age groups in both genders, the percentage of UTI among patients of age (3140) was (46.15%) higher than the other rest
group of ages, but statistically not significant. 3-Measuring of proteinuria level in
diabetic patients: Table 3 represents the
levels of proteinuria in diabetic patients with
UTI. In both genders, results showed that
about 50% of UTIs associated with positive
proteinuria level, and 28% of UTI diabetic
patients were not associated with the level
of proteinuria. Statistical analysis (P<0.01)

Table 1: Distribution of UTIs among
diabetic patients (males and females).
Male

Female

No.
(%)

No.
(%)

Male and
Female
No.
(%)

Positive UTI
(Significant
bacteriuria)

10
(17.24)

43
(46.74)

53
(35.33)

Negative UTI
(Nonsignificant
bacteriuria)

48
(82.76)

49
(53.26)

97
(64.67)

Total

58

92

150

Diabetic
Patients

Significant difference between males and
females, (P<0.01), X2 =13.55, p-Value
=0.002
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Table 2: Distribution of age among UTI diabetic patients (males and females)
Diabetic
Patients

Age groups (years)
17-30
31-40
No.

%

No.

41-50
%

No.

51-60
%

No.

≥61
%

Total

No.

%

No.

%

Positive UTI

4

36.36

6

46.15

22

41.50

14

32.56

7

23.33

53

35.33

Negative UTI

7

63.64

7

53.85

31

58.50

29

67.44

23

76.67

97

64.77

Total

11

13

53

43

30

150

No significant difference between different age groups, X2 =3.59, p-value=0.46
Table 3: Relation between level of proteinuria and UTI among diabetic patients
+ve proteinuria

-ve proteinuria

Total

Diabetic
Patients

No.

No.

%

No.

Positive UTI

25

50

28

28

53

35.33

Negative UTI

25

50

72

72

97

64.67

Total

50

%

100

%

150

Significant difference (P<0.01) between positive and negative proteinuria levels in
diabetic patients, X2 =7.06, p-value=0.007
Table 4: Hypertension with UTI among male diabetic patients.
Diabetic
Patients

No.

Hypertensive
%

Positive UTI

6

28.57

4

10.81

10

17.24

15

71.43

33

89.19

48

82.76

No.

Non-Hypertensive
%

Total
No.

%

Negative UTI
Total
21

37

58

No significant difference between hypertensive and non- hypertensive males, X2 =2.96, pvalue=0.08
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Table 5: Numbers and percentages of the type of microorganisms cause UTI in diabetic
patients.
Etiology of UTI

No.

%

Escherichia coli

24

45.28

Klebsiella pneumoniae

8

15.10

Staphylococcus saprophyticus

8

15.10

Citrobacter diversus

6

11.32

Candida albicans

4

7.54

Staphylococcus aureus

3

5.66

Total

53

100

Table 6: Duration of diabetes mellitus with type of microorganisms in males and females

Etiology of UTI in diabetic
patients

Duration of diabetes mellitus (years)
>5 years

≥5 years

Total

No.

%

No.

%

No.

%

Escherichia coli

13

40.62

11

52.38

24

45.28

Klebsiella pneumoniae

8

25.00

0

0

8

15.10

Staphylococus saprophyticus

3

9.38

5

23.81

8

15.10

Citrobacter
diversus

3

9.38

3

14.29

6

11.32

2

6.25

2

9.52

4

7.54

Candida
albicans

3

9.38

0

0

3

5.66

Staphylococcus aureus

32

60.38

21

53

100

39.62

Total

No significant difference between the duration and type of microorganisms, X 2 =9.80,
p-value=0.08
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Precaution, Table3. On other side, the present work indicated that diabetic men with
UTI were showed different rates of hypertension, compared with non-hypertension
(28.57% and 10.81%, respectively). A matter reflexes the fact that conjugated influences of both UTI and DM together are in
tendency of creating hypertension. Although the result was not significant, but it
was very close to the significance (P =
0.08), Table 4. The non-significance occurrence may be related to certain factors
such as the different duration time of infection or whether those participants were under medical treatment or other factor which
needs further study. This was totally different with data obtained for women which
showed insignificant result. Many works
indicate that Escherichia coli are the most
common uropathogen 5. Bacteria colonizing the perineum and vagina can enter the
bladder and further ascend to the kidney.
The essential step in the pathogenesis of
UTIs is the adherence of uropathogens to
the bladder mucosa. Adhesins are therefore important virulence factors. Although
virulence factors have been characterized
best in E. coli (the most common uropathogen), but many of the same principles may
be applicable to other uropathogens; for
example Klebsiellae16. The present study
showed different uropathogens with different percentages, Table 5. Ineffectual influence is also may depends upon the
physiological state of the patient. In other
parameters, measuring the influence of the
duration of DM, the effect of the type of DM
with UTIs, No significant results obtained,
which indicate no effect being noticed. But
it is worth to mention that the results obtained from the relation between duration
of DM with the type of causal microorganisms were close to be significant (P =
0.08), 60.38% for patients whom their duration was less than 5 years and 39.62%
for those whom their duration was equal or
more than 5 years, Table 6. Therefore, we
can realize an expected effect due to a
possible circumstance such as the physiological state of the patients.

Discussion
Several different factors accompanied with
UTIs are thought to be linked with diabetic
patients. The results of this study showed
that among these factors; gender, age, proteinuria and hypertension are likely to be
the most effective factors. These factors
are totally varies in their occurrences comparing with people who are non-diabetic.
Therefore, it is necessary to shed a light
upon each single factor in order to estimate, in details, the correlation between
three parameters which are forming a
“triangle of events” factor, UTIs and DM. As
mentioned in many studies, women are
more prone to UTI compared with men 5.
Different groups of diabetic and nondiabetic participants showed that UTIs
women are forming higher ratio, whereas
the lowest was for men. Women infected
with UTI via different ways including anatomical and behavioral, Table1. In previous
works 4, the most convenient susceptible
age of UTI in diabetic patients was below
44 years old. Yass et al 5, have found that
the susceptible age for UT infection was
between 10-30 in males and over 51 in females (both were non-diabetics). Other
signs indicate to other condition such as
age over 65 years old. A matter indicates
that age is not exerting a dramatic influence neither in UTI nor in DM, Table2. Another factor which has been proposed as
constitutes an enhanced risk of UTI in diabetics includes proteinuria. Proteinuria is a
sign for chronic kidney disease (CKD).
Therefore, the relation between proteinuria
level and UTI may help diagnosis. It may
lead to CKD or as a preliminary stage of its
occurrence. Based on data obtained in this
work, proteinuria was significantly high in
diabetic patients with UTI. This indicates
that those patients might be considered to
be within their way to have CKD. That
means they are moving toward further development of getting kidney failure. In this
case, diabetics are required to be under
regular control of their proteinuria and follow a proper method of treatment and
368
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2000; 23(6): 744-9.
15.Wheat LG. Infection and diabetes mellitus. Diabetes Care.1980; 3(1):187-97.
16.Hoepelman IM, Meiland R, Geerling SE. Pathogenesis and management of bacterial urinary tract
infections in adult patients with diabetes mellitus.
Int J Antmicrob Agents, 2003; 22: S35-S43.

Recommendation
Since diabetic patients were more susceptible to get UTIs (specially in women), they
should be advised for controlling their level
of blood glucose and make regular attendance to the specialized health center, and
be aware of healthy habits.
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