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Introduction: Type 2 Diabetes Mellitus (T2DM) causes
multiple complications in various body systems.

Objective: determination of the effect of the duration of
T2DM on the voiding phase of the urination process by
using a questionnaire and urodynamic test

Aim of the study: This study focuses on looking into the
effect of the duration of T2DM on the voiding phase of
the urination process.

Materials and Methods: This cross-sectional research
study includes 120 people living with T2DM with void-
ing dysfunction symptoms were enrolled. The patient’s
demographics and comorbidities were obtained through
a direct interview. Each patient’s entire history was re-
corded. There was a complete urodynamic study test.
The patient’s urodynamic study results were compared
with demographic and clinical variables.

Results: The mean age of the patients was 54.23 +
12.63 years. According to the length of their T2DM du-
ration, patients were generally divided into two groups:
those with short disease duration (1.0-10 years) made
up roughly three-fourths of the patients (75.83%), and
those with long disease duration (>10 years) made up
nearly one-fourth of the patients (24.17%).

Subjective symptoms showed a clear significant dif-
ference in the score of all included voiding symptoms
between the long T2DM duration group and the short
duration group. The median score of these symptoms

in patients with short T2DM duration ranged from 0.4
(for strain) to 1.0 (for the sensation of incomplete blad-
der emptying). On the other hand, the median score for
these symptoms in patients with long T2DM duration
was at least 2.0 (for post-voiding dribbling) and 3.0 for
the other symptoms. According to statistics, people with
long vs. short T2DM duration groups experienced sig-
nificantly different in these symptoms, p=<0.001 for all
parameters except the sensation of incomplete bladder
emptying p=0.001, as shown in (Table 2).

According to urodynamic test results, the median maxi-
mum and average flow rates in patients with long-term
T2DM duration were 10.9 ml/s and 4.0 ml/s, respectively,
while these values were 21.05 ml/s and 9.5 ml/s, respec-
tively, in patients with short-term T2DM duration. These
differences were extremely significant, with a p-value of
< 0.001 between the two groups. Patients with long du-
ration, on the other hand, showed a significantly greater
median of post-void residual volume (PVRV) (150 ml,
range= 3.0-1000 ml) than those with short duration (me-
dian= 10 ml, range= 0.0-400 ml), with a highly significant
difference p=<0.001 (Table 3).

Conclusion. Duration of T2DM for more than ten years
increases the possibility of occurrence of Voiding Dys-
function in T2DM patients.

Keywords: Urodynamic Test, Voiding Dysfunction, Type
2 Diabetes Mellitus.
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Introduccién: La Diabetes Mellitus tipo 2 (DM2) causa
multiples complicaciones en diversos sistemas del cuerpo.

Objetivo: determinar el efecto de la duracion de la DM2
en la fase miccional del proceso de miccion mediante el
uso de un cuestionario y una prueba urodinamica.

Objetivo del estudio: este estudio se centra en analizar
el efecto de la duracion de la DM2 en la fase de miccion
del proceso de miccion.

Materiales y métodos: este estudio de investigacion
transversal incluye a 120 personas que viven con DM2
y se inscribieron sintomas de disfuncién miccional.
Los datos demograficos y comorbilidades del paciente
se obtuvieron mediante entrevista directa. Se registrd
la historia completa de cada paciente. Se realizé una
prueba de estudio urodinamico completo. Se compararon
los resultados del estudio urodinamico del paciente con
variables demograficas y clinicas.

Resultados: La edad media de los pacientes fue 54,23 +
12,63 anos. Segun la duracion de la DM2, los pacientes
generalmente se dividieron en dos grupos: aquellos con
una duracioén corta de la enfermedad (1,0 a 10 anos)
constituyeron aproximadamente las tres cuartas partes
de los pacientes (75,83%) y aquellos con una duracion
prolongada de la enfermedad (> 10 afios) representaron
casi una cuarta parte de los pacientes (24,17%).

Los sintomas subjetivos mostraron una clara diferencia
significativa en la puntuacion de todos los sintomas
miccionales incluidos entre el grupo de DM2 de larga
duracién y el grupo de corta duracion. La puntuacion
media de estos sintomas en pacientes con DM2 de
corta duracién oscil6 entre 0,4 (para tension) y 1,0
(para sensacion de vaciado incompleto de la vejiga).
Por otro lado, la puntuaciéon media para estos sintomas
en pacientes con DM2 de larga duracion fue de al
menos 2,0 (para el goteo posmiccional) y 3,0 para los
demas sintomas. Segun las estadisticas, las personas
con grupos de DM2 de larga duracion versus corta
experimentaron diferencias significativas en estos
sintomas, p=<0,001 para todos los parametros excepto
la sensacién de vaciado incompleto de la vejiga p=0,001,
como se muestra en la (Tabla 2).

Seguin los resultados de las pruebas urodinamicas,
la mediana de los caudales maximo y promedio en
pacientes con DM2 de larga duracion fue de 10,9 ml/s
y 4,0 ml/s, respectivamente, mientras que estos valores
fueron de 21,05 ml/s y 9,5 ml/s, respectivamente. en
pacientes con DM2 de corta duracién. Estas diferencias
fueron extremadamente significativas, con un valor
de p <0,001 entre los dos grupos. Los pacientes con
duracion prolongada, por otro lado, mostraron una
mediana significativamente mayor de volumen residual
posmiccional (PVRV) (150 ml, rango = 3,0-1000 ml) que
aquellos con duracién corta (mediana = 10 ml, rango
= 0,0-1000 ml). 400 ml), con una diferencia altamente
significativa p=<0,001 (Tabla 3).
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Conclusién: La duracion de la DM2 durante mas de diez
anos aumenta la posibilidad de aparicion de disfunciéon
miccional en pacientes con DM2.
Palabras clave: Prueba Urodinamica, Disfuncion
miccional, Diabetes Mellitus tipo 2.

iabetes mellitus is a collection of chron-

ic, progressive, heterogeneous meta-

bolic illnesses defined by hyperglycemia
and disordered protein and fat metabolism brought on
by defects in insulin production, insulin activity, or both'.
Type 2 Diabetes Mellitus (T2DM) is the most common
form of diabetes, accounting for over 85% of all cases
of diabetes mellitus. Type 1 Diabetes Mellitus (T1DM) is
the second primary form of diabetes?. There is a global
epidemic of T2DM, as evidenced by the rising number of
individuals who suffer from the disease; approximately
171 million people worldwide had diabetes at the start of
the third millennium, while projections for 2030 show that
this number will increase to 552 million people®. Patients
with early onset of the disease are more susceptible to
developing diabetes-related complications at a young
age because T2DM complications develop according to
the age of onset and longer duration of the disease*.

Voiding dysfunction is a term that covers a wide range of
urinary symptoms, including difficulty starting or stopping
urine flow, incomplete bladder emptying, a weak stream,
frequent need to urinate, post-void dribbling, urinary ur-
gency, and urge incontinence®. Several categories, in-
cluding neurological, anatomical, drug-induced, and id-
iopathic, can be used to classify the causes of voiding
dysfunction®. Lower urinary tract symptoms, or LUTS,
are a general term used to express voiding dysfunction
symptoms; it is used to describe the disorders of urina-
tion that would be more elegantly defined as failure to
store or empty’. Voiding dysfunction symptoms include
storage and voiding symptoms. The voiding (emptying)
symptoms include poor stream, a sensation of incom-
plete bladder emptying, strain, intermittent stream, hesi-
tancy, and post-void dribbling®8. Hence, in this study, we
aimed to investigate the role of the duration of T2DM on
the development of voiding dysfunction symptoms.




Study design and setting

One hundred twenty people with T2DM admitted to the
urodynamic clinic at Nursing Home Hospital in Baghdad
Medical City made up this cross-sectional study between
December 2022 and June 2023. Participants in this
study had to have symptoms of voiding dysfunction and
had been previously diagnosed with T2DM.

Inclusion criteria: Age (18-77) years old, was diag-
nosed with T2DM according to World Health Organiza-
tion criteria, presenting lower urinary tract symptoms
(voiding symptoms)

Exclusion criteria: Patients with end-stage renal dis-
ease, any drug has a track record of impairing bladder
or sphincter function, Patients with bladder or prostate
tumors, T2DM patients with acute metabolic complica-
tions, a history of genitourinary surgery, women who pre-
viously had a uterine fibroid diagnosis, Patients having
an active urinary tract infection at the time of examina-
tion, patients with a history of any renal system stones,
and research participants who declined to participate.

Ethical consideration

Before data collection, participants signed a consent
form after being informed about the study’s goals. Each
patient was given the complete freedom to leave at any
time. Patients were assured that their data would only
be utilized for research during the experiment while data
confidentiality would still protected.

Data collection

The study was started by taking proper history from the
patient himself, according to inclusion and exclusion cri-
teria, during direct interviews, patient demographics in-
cluding age, gender, and T2DM duration, as well as ma-
jor complaints and comorbidities, are obtained. And each
patient had answered a questionnaire about his medical
history and voiding dysfunction symptoms, Mid-stream
urine sample for making general urine examination for
the patient if he had positive result for general urine ex-
amination he will be excluded, patient is asked to urinate
in toilet and immediately Patient submitted for urody-
namic test by insertion triple lumen vesical catheter size
9French with aspiration of any post-void residual, Start
filling the bladder with normal saline solution in a rate of
20-30ml/min with continuous asking the patient about his
sensations ,the filling phase is ended when the patient
is no longer able to hold his urine or by decision of the
urology specialist when the patient has sever decrease
in bladder sensations and the volume of normal saline
solution reaches supra-physiological and pathological
values, in voiding phase the patient is asked to urinate in
uroflowmetery and the urination data is integrated by the
computer to asses urine max flow rate and average flow
rate .then immediately after uroflowmetery, abdominal
ultra sound was done by using 3.5 MHz ultra sound de-
vice to assess the post-void residual volume (P.V.R.V.) .

Statistical analysis

The statistical analyses were done using SPSS software,
version 25.0 (SPSS, Chicago). To check the normality of
continuous data, the Shapiro-Wilk test was employed.
Data with a normal distribution were shown as mean and
SD. And Student t-test was used to analyse them. Mann
Whitney U test analysis was used on data with non-nor-
mal distribution, and the results were provided as me-
dian and range. The chi-square test was used to exam-
ine categorical variables that were reported as numbers
and percentages. The potential link between urodynamic
measures and demographic and clinical results was in-
vestigated using Spearman’s correlation test.

ne hundred twenty patients with symp-
toms of voiding dysfunction partici-
pated in the study. Table 1 lists the pa-
tient’s demographic information. The age of the patients
varied between 22 and 77 years, with a mean age of
54.23+12.63. Slightly more than half of them (56.67%)
were females. The mean disease duration was 7.14+5.46
years, ranging from 1 to 30 years.

Figure 1 distribution of patients according to T2DM duration

W <10 years

W >10 years

Table 1: Baseline Patients Clinical and Demographic Char-

acteristics (n=120)

Variables Values
Age, years

Mean+SD 54.23+12.63
Range 22-77
Gender

Male 52(43.33%)
Female 68(56.67%)
Disease duration, years

Mean+SD 7.14+5.46
Range 1.0-30
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According to the duration of the disease, patients were
divided into two groups: those with short disease dura-
tion (1.0-10 years), who made up about three-fourths
(75.83%) of the patients, and those with long disease
duration (>10 years), who made up about one-fourth
(24.17%) of the patients, as shown in figure 1.

Association of voiding Symptoms with T2DM Duration
Data regarding voiding symptom scores were expressed
as median and range because it were found to be non-
normally distributed and analyzed with a non-parametric
Mann-Whitney U test. There was a significant difference
in the score of all included voiding symptoms between
the long T2DM duration group and the short duration
group. The median score of these symptoms in patients
with short T2DM duration ranged from 0.4 (for strain)
to 1.0 (sensation of incomplete bladder emptying). On
the other hand, the median score for these symptoms
in patients with long T2DM duration was at least 2.0 (for
post-voiding dribbling) or 3.0 for the other symptoms.
Statistically, there were highly significant differences in
these symptoms between patients with long vs. short
T2DM duration p=<0.001 for all parameters, except for
the sensation of incomplete bladder emptying p=0.001,
as shown in (Table 2).

Table 2: Association of voiding symptoms

with T2DM duration

Short Long
. . ; Total

Variables duration duration (n=120) p-value
(n=91) (n=29)

Poor stream

Meanz= SD 0.71£1.34 3.1x1.5 1.29+1.71

Median 0.75 3.0 1.0

Range 0.0-5.0 0050 | 0050 |<0001

Hesitancy

Mean+ SD 0.65+1.06 2.62+1.35 | 1.13+1.41

Median 0.5 3.0 1.0 <0.001

Range 0.0-4.0 0.0-5.0 0.0-5.0

Strain

Meanz= SD 0.4+0.89 2.79+2.11 | 0.98+1.65

Median 0.4 3.0 1.0 <0.001

Range 0.0-4.0 0.0-5.0 0.0-5.0

Intermittent

stream 0.531.07 | 3.1x1.63 | 0.98+1.65

Meanzx SD

Median 0.5 3.0 1.0 <0.001
0.0-5.0 0.0-5.0 0.0-5.0

Range

Post-voiding

dribbling 0.74+1.03 | 1.97+1.61 | 1.03+1.3

Meanzx SD

Median 0.5 2.0 1.0 <0.001
0.0-4.0 0.0-50 0.0-5

Range

sensation of

incomplete

bladder

emptying 1.56+1.26 | 2.62+1.84 | 1.82+1.48

Mean+ SD 1.0 3.0 2.0 0.001

Median 0.0-4.0 0.0-5.0 0.0-5.0

Range

Association of voiding Urodynamic test findings
with T2DM duration

The median of maximum and average flow rate in pa-
tients in the long T2DM duration group was 10.9 mi/s
and 4.0 ml/s, respectively, compared with 21.05 ml/s and
9.5 ml/s, respectively in those in the short T2DM dura-
tion group, with highly significant differences p=< 0.001.
In contrast, patients with long duration displayed a much
higher median of post-void residual volume (PVRV) (150
ml, range= 3.0-1000 ml) than those with short duration
(median= 10 ml, range= 0.0-400 ml) with a p-value of
<0.001 which indicate a highly significant difference (Ta-
ble 3).

Table 3: Association of Voiding Urodynamic Tests Findings

with T2DM Duration

Variables Short duration | Long duration Total value
(n=91) (n=29) (n=120) | P
Max flow rate,
mi/s 20.97:7.42 | 11.37+6.18 | 18.65:8.23
Mean+ SD
o 21.05 10.9 18.15 <0.001
8.0-42.97 0.54-24.96 | 0.54-42.97
Range
Average flow
rate, ml/s 10.0843.95 | 4.18+3.02 | 8.66+4.51
Mean+ SD
o 95 40 8.9 <0.001
2.3-17.2 004112 | 0.0417.2
Range
PVRV
MeansSD | 34.57:72.22 | 334.59x341.1 | 107.1219
Median 10.0 150 11.0 <0.001
Range 0.0-400 3.0-1000 0.0-1000

n our study, The Meanz SD of the age of the patients

was (54.23+12.63) years, as shown in Table 1. This

finding was consistent with® conclusions about cys-
topathy among Iraqi diabetic patients, who showed that
the Mean+ SD age of the patients was (56.50+15.50)
years. Also, the findings were in accordance with'® in his
study on lower urinary tract symptoms in women with
T2DM; in that study, the Mean+ SD age of the partici-
pants was 55.1+12.37 years.

Regarding the gender, Table 1 indicated that 56.67% of
the patients were female. This outcome was consistent
with™, who reported in their study that women were more
likely than men to have LUTS (57% vs. 43%, respec-
tively). Additionally'?, documented that LUTS are more
common in females than males (84% vs. 80%). Further-
more'3, stated that about 50% of males and nearly 60 %
of females have symptoms with urine storage and LUTS.

In the current study, it has been found that the Mean +SD
of disease duration is 7.14+5.46 years, as presented in



Table 1. This result agrees with's, where they found that
Lower urinary tract symptoms (LUTS) are common in
diabetes individuals and constitute a latent and puzzling
morbidity. Patients with diabetes mellitus experience
complex LUTS pathogenesis. As a result, it takes time
to appear or be noticed. Furthermore', discovered that
age and diabetes duration of more than nine years were
predictors of bladder dysfunction in Turkish female pa-
tients with LUTS and diabetes.

In this study, Patients were categorized broadly into two
groups according to T2DM duration: those with short
T2DM duration (1.0-10 years) and those with long T2DM
duration (>10 years), as shown in Figure 1.

This distribution was in harmony with'®, where they
stated that a 10-year cutoff was the optimal cutoff point
based on earlier research that indicated people with dia-
betes for more than 10 years had a greater frequency of
diabetic cystopathy.

Table 2 clarified that there were highly significant differ-
ences in subjective symptoms between patients in the
long T2DM duration group vs. those in the short T2DM
duration group.

The results agreed with'® in their study on 115 men
and 68 women about Patients with diabetic cytopathy.
They presented that the mean duration of diabetes was
58.45 +16 months, while the mean duration of voiding
symptoms was 27.4 2+9 months. So, voiding dysfunc-
tion symptoms in diabetic patients is a time—dependent.
Furthermore', cite studies that demonstrate LUTS is a
common issue for diabetics. The effects of having high
blood glucose levels and nerve damage (autonomic neu-
ropathy) that supports the structures of the urinary tract
are the most important causes. Consequently, the irre-
versible damage of nerves causes voiding dysfunction
symptoms in patients with long T2DM duration.

In the early stages of bladder involvement in diabetic
patients, there is an increase in bladder capacity but
no urine retention; therefore, Patients with diabetes
may wait until later in the course of the disease to seek
medical assistance for urinary tract issues when bladder
function has deteriorated and resulted in urine retention
and infection. At that time, patients might experience
partial bladder emptying, weak stream, dribbling, and
urine hesitation'®. This supports the results of the current
study and explains why voiding dysfunction symptoms
are more common in the long T2DM duration group.

As illustrated in Table 3, the median of the maximum and
average urine flow rate in patients in the long T2DM du-
ration group was lower than the median of the maximum
and average urine flow rate in the short T2DM duration
group, with a significant difference. As opposed to that,
patients in long duration T2DM group displayed a much
higher median of PVRV than patients in short duration
T2DM group with a highly significant difference.
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