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Evaluation of Lower Urinary Tract Functions in Diabetic Patients
Diyabetik Hastalarda Alt Uriner Sistem Fonksiyonlarinin Degerlendirilmesi
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What’s known on the subject? and What does the study add?

Diabetes mellitus is a debilitating and costly disease with multiple serious complications. Lower urinary tract complications are among
the most common complications of diabetes mellitus. Although these complications such as diabetic cystopathy and diabetic bladder
dysfunction are very common, there is a lack of diabetes treatment guidelines about routine evaluation of lower urinary tract functions in
this patient population. Our results indicates that the subgroups of diabetic patients with emphasized risk factors require a more detailed
evaluation of lower urinary tract functions and the guidelines should pay more attention on this issue.

A b traC T

Objective: In this study, we aimed to investigate the effect of diabetes-related metabolic changes and chronic complications on lower urinary tract
(LUT) functions.

Materials and Methods: The study included 286 adult patients with type 1 and type 2 diabetes mellitus (DM). All patients' demographic data,
diabetes-specific history, laboratory and physical examination findings were recorded. All the data were compared with uroflowmetric parameters
and the scores of questionnaires used for evaluation of LUT symptoms and functions.

Results: In the presence of diabetic peripheral neuropathy (DPN), average urinary flow rate (Q, ), International Consultation on Incontinence
Questionnaire-Short Form (ICIQ-SF) score and the Overactive Bladder-questionnaire Short Form (OAB-q SF) score were significantly affected. In
the presence of stage 3 or over diabetic nephropathy (DN), ICIQ-SF score was significantly higher. Also, in elderly group, Q, . and OAB-q SF score
were significantly affected. The Q, A was lower both in patients who underwent any surgery due to diabetic complications and in patients with
DM-related diseases. Q,  and OAB-q SF score were significantly lower in males. Type 2 DM was associated with postvoid residual (PVR) increase and
Q, . decrease. Poor glycemic control was associated with lower OAB-q SF score. Finally, vitamin D deficiency was found to be associated with an
increase in PVR volume.

Conclusion: The present study showed that DPN, stage 3 or over DN, aging, DM-related diseases and surgeries, male gender, type 2 DM, poor
glycemic control and vitamin D deficiency cause a tendency to develop any kind of LUT dysfunction.

Keywords: Diabetes mellitus, Diabetic neuropathies, Lower urinary tract symptoms, Quality of life

Oz T
Amac: Bu calismanin amaci diyabete bagli metabolik degisikliklerin ve kronik komplikasyonlarin alt Giriner sistem (AUS) fonksiyonlari lizerine olan
etkisini arastirmaktir.

Gerec ve Yontem: Calismaya tip 1 ve tip 2 diabetes mellitus (DM) tanili 286 eriskin hasta alindi. Tim hastalara ait veriler retrospektif olarak tarand.
Tiim hastalarin demografik bilgileri, diyabete 6zgl hastalik dykiileri, laboratuvar ve fizik muayene bulgulari kaydedildi. Hastalara ait tiim veriler
tiroflovmetrik 6lgtim sonuclari ve AUS semptomu sorgu formlarindan elde edilen skorlarla karsilastirildi.
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Bulgular: Diyabetik periferal néropati (DPN) varliginda ortalama idrar akim hizinin (QM), International Consultation on Incontinence Questionnaire-
Short Form (ICIQ-SF) skoru ve Overactive Bladder-questionnaire Short Form (OAB-q SF) skorunun anlamli olarak etkilendigi saptandi. Evre 3 ve lzeri
diyabetik nefropati (DN) varliginda ICIQ-SF skoru anlamli olarak yiiksek saptandi. Ayrica yash hasta grubunda Q,  ve OAB-q SF skorunun anlamli
olarak azaldigi saptandi. Diyabetik komplikasyonlar nedeniyle cerrahi gecirenlerde ve DM ile iliskili komorbid hastaligi olanlarda Q,  anlamli olarak
diistik saptand. Erkek hastalarda Q, . ve OAB-q SF skoru anlamli olarak diisiik saptandi. Tip 2 DM'nin postvoid residual (PVR) volimde artis ve Q_ 'da
azalma ile iliskili oldugu saptandi. K&t glisemik kontroliin OAB-q SF skorunda diisiis ile iliskili oldugu gosterildi. Son olarak D vitamini eksikliginin
PVR voliimde artis ile iliskili oldugu saptandi.

Sonuc: Calismamizda DPN, evre 3 ve lizeri DN, ileri yas, diyabetik komplikasyonlar nedeniyle gecirilmis cerrahiler, DM ile iliskili komorbid hastaliklar,
erkek cinsiyet, tip 2 DM, kétii glisemik kontrol ve D vitamini eksikligi faktorlerinin diyabetik hastalarda AUS disfonksiyonu gelisimine yatkinlik

olusturdugu saptanmistir.

Anahtar Kelimeler: Diabetes mellitus, Diyabetik néropati, Alt Griner sistem semptomlari, Hayat kalitesi

Introduction

Diabetes mellitus (DM), which has an increased prevalence
and common complications, is a serious health problem all
over the world. It has many unfavourable effects on the lower
urinary tract (LUT) due to being a systemic disease. It results
in a wide spectrum of LUT symptoms (LUTS) with several
pathophysiological mechanisms. The frequent symptoms are
overactive bladder syndrome and detrusor dysfunction. It is
believed that alterations in the severity and frequency of these
symptoms are related to DM and its chronic complications
(1,2,3,4,5,6). The aim of this study was to investigate the
relationship between physio-pathological changes related to
DM and LUT dysfunction.

Materials and Methods

Atotal of 286 patients with the diagnosis of type 1 and type 2 DM,
who had been followed between January 2013 and January 2016
in the department of endocrinology at Ege University Faculty of
Medicine, were enrolled in our study. One hundred and eighty six
patients with the diagnosis of urethral stricture, bladder stone,
benign prostatic hyperplasia (BPH), genitourinary infection or
inflammation, previous genitourinary surgery, genitourinary
radiation, urinary diversion, genitourinary malignancy or a
neurologic condition were excluded. Data of 100 patients were
analysed retrospectively. Age, sex and body mass index (BMI)
were recorded as demographic parameters (Table 1). Type of
DM, duration of DM, presence of DM-related diseases, previous
surgery related to diabetic complications, presence of diabetic
peripheral neuropathy (DPN), presence of diabetic nephropathy
(DN), and presence of diabetic retinopathy (DR) were recorded
as clinical parameters (Table 2). Fasting plasma glucose (FPG),
serum glycosylated hemoglobin (HbA1c), serum vitamin D levels
and calculated glomerular filtration rate (GFR) from serum
creatinine were recorded as laboratory parameters (Table 3).
Voided volume, average flow rate (Q_ ) and postvoid residual

ave

(PVR) volume were recorded as uroflowmetric parameters.
International Prostate Symptom Score (IPSS), International
Consultation on Incontinence Questionnaire-Short Form (ICIQ-
SF) and Overactive Bladder-questionnaire Short Form (OAB-q
SF) scores were recorded as query form scores.

The voiding pattern, Qave, the voided volume and the PVR
volume were taken into account when assessing the voiding
functions of the patients. A PVR volume of less than 50 mL with
appropriate flow rate was considered normal. Patients having
a PVR volume of greater than 100 mL were considered to have
diabetic bladder dysfunction (DBD). A cut-off value of a PVR
volume greater than 50 mL but less than 100 mL and a bladder
voiding efficiency (BVE) of less than 75% was used to identify
patients with DBD (7). Using the voided volume and PVR volume,
the BVE was calculated as follows: BVE=100% voided volume/
(voided volume + PVR) (8). The conditions of the patients in
terms of LUTS were evaluated using the Turkish version of the
IPSS (9,10,11,12). The IPSS was used for quantification of the
symptoms in diabetic patients, although it was developed to
quantify LUTS in patients with BPH. However, it is well known
that IPSS is not BPH-specific, and it is not unreasonable to
use the IPSS for quantification of LUTS in diabetic patients
(13). Patients with a IPSS score of >8 were considered to have
clinically significant LUTS (14). The ICIQ-SF and OAB-q SF
questionnaires were used for evaluation of overactive bladder

Table 1. Demographic data of participants

Parameter Values, n (%) Mean + SD
Age (years) 18-54 52 (52) 50.5+16.6
55-85 48 (48)
Gender Male 38 (38)
Female 62 (62) )
BMI (kg/m2) <25 38 (38) 28.5+8.3
25-29.9 28 (28)
>30 34 (34)

BMI: Body mass index, SD: Standard deviation
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syndrome and urinary incontinence (Ul). The patients were
divided into two groups according to age. The threshold age
was set to 55 years (15). The threshold for long-term DM and
short-term DM was set to 15 years (16). BMI was calculated by
dividing weight in kilograms by height in meters squared for
each participant [BMI=weight (kg)/height (m2)]. Patients with
a BMI of <25 kg/m2 were considered normal, those with a BMI
between 25-29.9 kg/m2 were considered overweight and those
with a BMI of >30 kg/m2 were considered obese (17). Patients
with a FPG of <130 mg/dL and/or a HbA1c value of <7% have
achieved the glycaemic control goals, thus they were considered
well-controlled diabetic patients (18). The incidence of diabetic
complications is significantly increased in patients with a GFR
of <60 mL/min/1.73 m2 (stage 3 or over DN) (18). Therefore, in
our study, our patients were divided into two groups: those with
a GFR <60 mL/min/1.73m2 and GFR =60 mL/min/1.73m2. GFR
was calculated using the Cockroft-Gault formula (calculated
creatinine clearance=[(140-age) x 1.23 x body weight (kg)/
serum creatinine (mg/dL)] x 0.85 if female) (19). The presence
of DPN was determined by 10-g monofilament test. Sensory
evaluation was made by pressing on the three points of the sole
of both feet (the thumb and the first and the fifth metatarsals)
until the monofilament becomes “C" shaped. Detection of
sensation loss at one or more points was considered loss of
protective sensation (18). Presence of DR was determined by
indirect ophthalmoscopy and all patients with pre-proliferative
DR, proliferative DR and macular edema were considered to
have any kind of DR (18). Patients with a vitamin D level of >20
ng/mL were considered normal, those with a level 10-20 ng/mL
were considered with vitamin D insufficiency and those with a
level of <10 ng/mL were considered with vitamin D deficiency
(20,21,22). Macrovascular diseases, such as coronary artery
disease, peripheral artery disease and carotid artery disease,
were considered as having DM-related diseases. Major surgeries,
such as coronary artery by-pass grafting and amputation, were
considered surgeries that may be associated with diabetic
complications.

The statistical analysis was performed by comparing all the
recorded data of the patients having uroflowmetry measurement
values, PVR volume, IPSS scores, ICIQ-SF scores and OAB-q SF
scores.

Statistical Analysis

First of all, the frequency tables were prepared and then the
numbers and the percentages belonging to all variables were
put in tables. The descriptive statistical data were calculated for
continuous variables. The cross-tabulation and the chi-square
analysis were used for the analysis of the categorical variables.
It was understood that variables that were smaller than the
p value of 0.05 were not normally distributed in the Shapiro-
Wilk normality test. For this reason, the Spearman’s correlation
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coefficient was used in the analysis of the correlation for the
continuous variables. The Mann-Whitney U test was used in
order to compare two independent groups. The Kruskal-Wallis
test was used for normal non-scattering variables and ANOVA
for normal scattering variables. The significance level of all the
hypothesis tests was 0.05. For the statistical analysis, IBM SPSS
statistical package program version 21.0 was used.

Results

The age distribution was as follows: 52% of the patients were in
the 18-54 age group, while 48% were in the 55-85 age group.
The mean age of the whole group was 50.5+16.6 years. 62%
of the patients were female and 38% were male. When the
patients were grouped according to BMI, 38% of the patients
were within the normal weight range, 28% were overweight
and 34% were obese. The mean BMI of all patients was 28.5+8.3
kg/m2 (Table 1). 27% of the patients were in type 1 DM group
while 73% were in type 2 DM group. According to the duration
of DM, 719% of the patients were in the group of short-term
DM while 29% were in the group of long-term DM. The mean
duration of DM was 13.2+9.2 years. According to the presence
of additional DM-related diseases, there was at least one DM-
related disease in 69% of the patients in whom 31% had no
comorbidity. 52% of the patients did not undergo any surgical
intervention owing to a diabetic complication; on the other
hand, 48% of them had at least one surgical intervention due
to a diabetic complication. With respect to the neurological
examination, 59% of the patients were found to be normal and
41% of them had DPN. With respect to the GFR value, it was

Table 2. Clinical parameters of participants

Parameter Values, n (%) Mean + SD
Type of DM Type 1 DM 27 (27) -
Type 2 DM 73 (73)
Duration of DM 1-15 71 (71) 13.249.2
ears
(years) >15 29 (29)
DM-related diseases, No 31 (31) -
Yes 69 (69)
DM-related surgeries  No 52 (52) -
Yes 48 (48)
Presence of DPN No 59 (59) -
Yes 41 (41)
Presence of DN No 87 (87) -
(> stage 3) Yes 13 (13)
Presence of DR No 62 (62) -
Yes 38 (39)

DM: Diabetes mellitus, DPN: Diabetic peripheral neuropathy, DN: Diabetic nephropahy,
DR: Diabetic retinopathy, SD: Standard deviation
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found that 13% of the patients had stage 3 or over DN (GFR <60
mL/min/1.73 m2) and 87% of them had stage 1 or 2 DN (GFR =60
mL/min/1.73 m2). Ophthalmologic evaluation showed that 62%
of the patients were normal and 38% of them had DR (Table
2). According to FPG, 34% of the patients were found to have
well-controlled DM (FPG 80-130 mg/dL) and 66% were found
to have poorly-controlled DM (FPG >130 mg/dL). According
to HbATc value, 27% of the patients had achieved glycaemic
control goal (HbA1c <7%) and 73% of the patients were in poor
glycaemic control (HbA1c >7%) group. 67% of the patients had
vitamin D deficiency, 17% had vitamin D insufficiency and 16%
had normal vitamin D levels (Table 3).

The PVR measurement results showed that 65% of the patients
had a PVR volume <50 mL, 19% had PVR volume between 50
mL and 100 mL and 16% had a PVR volume >100 mL. According
to the DBD status, 79% of the patients did not have voiding
dysfunction and 21% had DBD. According to the IPSS score,
55% of the patients had clinically significant LUTS while 45%
had no clinically significant LUTS (Table 4). The mean ICIQ-SF
score was 3.4+5.2. The mean ICIQ-SF quality of life (QoL) score
was 1.4+2.7. The mean OAB-q SF symptom severity score was
27.5+21.0% and the mean OAB-q SF QoL score was 81.6+18.8%.

Table 3. Laboratory parameters of participants

Parameter Values, n Mean + SD
(%)

FPG (mg/dL) 80-130 34 (34) 172.3+73.9
>130 66 (66)

HbA1c (%) <7 27 (27) 8.8+2.4
>7 73 (73)

Vitamin D (ng/mL) <10 67 (67) 25.4+26.4
10-20 17 (17)
>20 16 (16)

GFR (mL/min/1.73 <60 13 (13) 110.5+43.2

m2) >60 87 (87)

FPG: Fasting plasma glucose, HbA1c: Serum glycosylated hemoglobin, GFR: Glomerular
filtration rate, SD: Standard deviation

Table 4. Postvoid residual, diabetic bladder dysfunction status
and International Prostate Symptom Scores of participants

Parameter Values, n (%) Mean + SD
PVR (mL) <50 65 (65)
50-100 19 (19) 60.9+101.0
>100 16 (16)
DBD No 79 (79) -
Yes 21 (21)
IPSS 0-7 45 (45)
8-19 42 (42) 9.6+7.2
20-35 13 (13)

PVR: Postvoid residual, DBD: Diabetic bladder dysfunction, IPSS: International Prostate
Symptom Score, SD: Standard deviation

When the presence of DPN was evaluated, 0ave in the DPN
presence was found to be 34% lower (p<0.05). Again, in the
presence of DPN, the ICIQ-SF total score was found to be 2.1
times higher than in the non-DPN group (p=0.015). ICIQ-SF QoL
score was significantly higher in DPN group (p=0.038). In the
presence of DPN, the OAB-q SF symptom severity score was 1.4
times higher than in the non-DPN group (p=0.022). In addition,
in the presence of DPN, the OAB-q SF QoL score was 12% lower
than in the non-DPN group (p=0.003).

When the GFR-related data were analysed, the ICIQ-SF total
score was significantly higher in the group with low GFR
(p=0.020). Also, the ICIQ-SF QoL score was significantly higher
in the group with low GFR, thus, the QoL was significantly worse
(p=0.011).

When the age-related parameters were examined, Q, was
found to be 24% lower in the elderly group than in the younger
group (p=0.008). In addition, the OAB-q SF symptom severity
score was significantly increased (p=0.007) and the OAB-q SF
QoL score was significantly decreased (p=0.002) in the elderly
group.

When the history of surgeries related to diabetic complications
was assessed, Q, = was 24% lower in patients who underwent
surgery due to diabetic complications (p=0.010). In addition,
DBD was found to be 4.7 times more frequent in the group with
a history of surgery (p=0.006). Also, Q__was found to be 26%

ave

lower in patients with additional DM-related disease (p=0.010).

When the gender-related parameters were examined, it was
found that Q,in male patients was 34% lower than that in
females (p<0.05). In addition, the OAB-q SF QoL score in male
patients was found to be significantly lower than in females

(p=0.035).

In terms of type of DM, it was found that type 2 DM was
significantly associated with PVR increase (p=0.047). Q,  was
also 26% lower in the patients with type 2 DM (p=0.003).

According to the results of HbA1c analysis, the OAB-q SF QoL
score was found to be 109% lower in the high HbA1c group
(p=0.026). According to the results of analysis on vitamin D, PVR
was significantly higher in the group with vitamin D deficiency
(p=0.006) (Table 5).

Discussion

The main goal of our study was to investigate the relationship
between DM and LUT functions which has been investigated
by many authors (3,4,6,23). The generally accepted view in this
regard is that pathologies caused by DM at the microvascular
level, as well as DM-related metabolic changes, affect LUT
functions in a certain way. DM causes changes in the mass,
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Table 5. Parameters associated with lower urinary tract functions

DPN

No Yes p value
Q,, (mLfs) 11.6+0.7 7.6£0.7 0.0002
ICIQ-SF total score 2.4+0.5 5.0+0.9 0.015
ICIQ-SF QoL score 1.0+0.3 1.940.4 0.038
OAB-Q SF symptom severity score (%) 23.6+2.5 33.1+3.4 0.022
OAB-Q SF QoL score (%) 86.1+1.9 75.1+3.4 0.003
DN

No Yes
ICIQ-SF total score 3.0+0.5 6.1+1.4 0.02
ICIQ-SF QoL score 1.2+0.2 3.0+0.9 0.011
Age (years)

18-54 55-85 -
OAB-Q SF symptom severity score (%) 22.6+2.7 32.9+3.1 0.007
OAB-Q SF QoL score (%) 85.7+2.3 77.2+2.8 0.002
History of surgery

No Yes
Q,, (mLfs) 11.3+0.7 8.5+0.7 0.01
Voiding dysfunction No 47 32 0.006

Yes 5 16

DM-related comorbid disorders

No Yes
Q, (mLfs) 12.241.1 9.0£0.6 0.01
Gender

Male Female
OAB-Q SF QoL score (%) 75.4+3.8 85.4+1.8 0.035
Type of DM

Type 1 DM Type 2 DM
OaVE (mL/s) 12.3+0.9 9.1+0.6 0.003
HbA1¢ (%)

<7 >7
OAB-Q SF QoL score (%) 88.0+2.6 79.2+2.3 0.026

DPN: Diabetic peripheral neuropathy, Q, ,: Average urinary flow rate, ICIQ-SF: International Consultation on Incontinence Questionnaire-Short Form, QolL: Quality of life, OAB-Q SF:
Overactive Bladder-quastionnaire Short Form, DN: Diabetic nephropathy, DM: Diabetes mellitus, HbA1c: Serum glycosylated hemoglobin

compliance and parenchyma composition of bladder tissue
(24). The main pathologies that have been most searched and
associated with DM are OAB syndrome, detrusor hyporeflexia,
detrusor areflexia, urge incontinence and stress Ul. These
pathologies can be put under the diabetic cystopathy (DC)
framework.

In diabetic patients, LUTS is insidious and often patients with
DC do not notice this. Most of these patients show delayed
clinical presentation after decompensation has developed (25).
However, in diabetic patients, LUT dysfunction may also occur
without LUTS, and LUTS alone may not be used to predict diabetic
LUT dysfunction (13). Liu and Daneshgari (24) have detected
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that more than 50% of diabetic patients had LUT dysfunction
although they were asymptomatic. DC is a condition that must
be detected before it becomes symptomatic because it has an
insidious onset and it causes many permanent anatomical and
functional disorders until it becomes symptomatic (26).

It is well known that one of the most important factors in the
etiopathogenesis of DC is DPN. DM is a disease that causes
peripheric and autonomic neuropathy over time and eventually
it ends up with deterioration of LUT functions. In a study by
Bansal et al. (1) published in 2011, a significant relationship
between electrophysiologically proven DPN and urodynamically
proven DC was reported. In our study, the pathology which had
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the strongest relationship with LUT dysfunction was found to be
DPN. Our statistical analysis showed that Q_  was 34% lower in
the DPN presence (p<0.05). Again, in the presence of DPN, the
ICIQ-SF total score was found to be 2.1 times higher than in non-
DPN group (p=0.015) and ICIQ-SF QoL score was significantly
higher in the DPN group (p=0.038). Also, our study showed that
in the presence of DPN, the OAB-q SF symptom severity score
was 1.4 times higher than in the non-DPN group (p=0.022). In
addition, in the presence of DPN, the OAB-q SF Qol score was
12% lower than in the non-DPN group (p=0.003). According
to these results, very strong evidence has been obtained by
showing the relationship between DPN and LUT dysfunction.

The relationship between DN and LUTS is another issue being
investigated in the literature. In patients with DM-related
complications, such as retinopathy or nephropathy, the incidence
of LUTS has been reported to be 20% higher than in patients
without complications (27). In our study, when GFR-related data
were analysed, the ICIQ-SF total score was significantly higher
in the group with low GFR (p=0.020). Also, ICIQ-SF QoL score
was significantly higher in the group with low GFR, indicating
that the Qol was significantly worse (p=0.011). According to
these findings, it can be said that stage 3 or over DN creates a
tendency to Ul in these patients and severely impairs QoL.

Age is one of the demographic parameters that may be closely
associated with LUT functions in diabetic patients. In our study
Q,,. was found to be 24% lower in the elderly group than in the
younger group (p=0.008). In addition, the OAB-q SF symptom
severity score was significantly increased (p=0.007) and the
OAB-g SF Qol score was significantly decreased (p=0.002) in
the elderly group. Liu et al. (28) showed that the prevalence
of OAB was 2.4-4.2 times higher in type 2 DM patients who
were older than 50 years. Also, Bani-issa et al. (2) showed that
age, duration of DM and obesity were the most significant risk
factors for all types of Ul.

DM-related diseases and surgical interventions related to
diabetic complications are the signs of the poorly controlled
DM. In our study Q, A was found to be 26% lower in patients
with additional DM-related diseases (p=0.010). Also, Q, _was
249% lower in patients who underwent surgery due to diabetic
complications (p=0.010). In addition, DBD was found to be
4.7 times more frequent in the group with surgical history
(p=0.006). Based on our findings, it can be assumed that
surgical interventions due to a diabetic complication and the
presence of DM-related diseases may be significant predictors
of LUT dysfunction.

The prevalence of vitamin D deficiency in diabetic patients was
evaluated by Al-Timimi and Ali (32) in a study conducted in

2013. They found that low vitamin D levels were found in 2/3
of patients with poor glycaemic control and prolonged type 2
DM. Similarly, Isaia et al. (33) reported that vitamin D deficiency
was more common in diabetic patients. Our results showed that
67% of the patients had vitamin D deficiency, 17% of them had
vitamin D insufficiency and 16% of them had normal vitamin D
levels. PVR was significantly higher in the group with vitamin D
deficiency (p=0.006). It is known that high PVR is an important
cause of LUTS and it is the result of many LUT dysfunctions.
According to our findings, it can be said that vitamin D
deficiency has a significant effect on LUT functions.

The duration of DM is an important predictive factor for
microvascular and macrovascular complications of DM (18).
Several reports showed a relationship between duration of DM
and LUTS. Bani-issa et al. (2) showed that longer duration of
DM was associated with Ul in type 2 diabetic women. Yu et al.
(34) showed that a duration of DM >20 years was associated
with voiding difficulty in female patients. Also Beylot et al.
(35) showed that the duration of DM increased the risk of Ul.
Although our results did not show a significant association
between the duration of DM and any kind of LUTS, there is
strong evidence in the literature on this issue. The reason for
the insignificant finding regarding the association between the
duration of DM and any kind of LUTS in our study may be the
limited number of patients involved.

Study Limitations

The limiting factors in our study can be put forward as the
retrospective design and relatively limited number of patients.

Conclusion

The results obtained from our study showed that presence
of DPN and a DN higher than stage 2, age >55, previous
surgery history related to diabetic complications, presence
of DM-related diseases, male gender, diagnosis of type 2 DM,
poor glycaemic control and presence of vitamin D deficiency
were the predisposing factors for developing any kind of LUT
dysfunction in diabetic patients. Finally, we recommend that
evaluation of LUT should be done as a routine part of evaluation
for diabetic patients considering the risk factors even if they are
asymptomatic. The guidelines on DM management should pay
more attention on this issue.
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