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ABSTRACT

The information provided here were analytical results of data collected from 808
adults who were interviewed by some doctors and nurses from their working places
according to their convenience. Amongthe investigated adult’s 4.7 percent were suffering
from diabetic kidney disease which is one of the components of non-communicable
diseases. In this study, 84.2 percent adults were urban residents and 4.0 percent of
them were suffering DKD. Difference in residential accommodation was not associated
with diabetic kidney disease. But rural adults were at higher risk of prevalence of DKD.
The most responsible variable for DKD was residential origin followed by followed by
occupation and smoking habit. These variables were detected by factor analysis as factor
loadings of these variables were higher.

Abbreviations: ESKD: End-Stage Kidney Disease, DKD: Diabetic Kidney Disease, CV:
Cardiovascular, CKD: Chronic Kidney Disease, BMI: Body Mass Index

Socioeconomic Variables; Risk Ratio;
Factor Analysis; Factor Loading

Introduction

One of the causes of kidney failure is diabetes mellitus, a
condition characterized by high blood glucose levels. Overtime, the
high levels of glucose (sugar) in the blood damage the millions of
tiny filtering units within each kidney. This eventually leads kidney
failure. It indicates that hyperglycaemia contributes to the onset of
and progression of Diabetic Kidney Disease (DKD) [1]. This disease
is the most common cause of End-Stage Kidney Disease (ESKD)
and it occurs in 50% cases in the developed world [2]. People with
DKD are not only at significant risk of progression to ESKD but
have a greater concomitant increase in the risk for Cardiovascular
(CV) morbidity and mortality [2]. Thus, poor glucose control is a
risk factor for kidney function alteration both in type-1 and type-
diabetes. It indicates that chronic kidney disease is associated with
pre-diabetes, obesity a hypertension [3-6]. The risk of Chronic
Kidney Disease (CKD) is related to physical inactivity both with
and without adjustment for age, sex, race, and BMI [7]. Physical
inactivity is again associated with lower rate of nephropathy
and renal dysfunction in diabetic patients [6,8]. Again, obesity is
associated with diabetes [9-11]. And hence obesity is also the cause

of DKD. It was reported that approximately 463 million adults of
ages 20-79 years worldwide were diabetic [12].

This figure will be increased up to 700 million in 2045.
Proportion of type 2 diabetes is increasing in most countries and
79 percent of adults with diabetes were living in low and middle-
income countries [12]. Most of the diabetic people were in the age
group 40-59 years and 374 million people are at risk of developing
type 2 diabetes [12]. In another report it was mentioned that 1 in
5 diabetic patients were at the age above 65 years and 2 in 3 were
urban residents [13,14]. Every year 4.2 million deaths were also
reported [12]. The risk of diabetes among adults were also reported
in different studies of home and abroad [10,11,15-20]. In one study,
it was observed that most of the Bangladeshi urban adults (36.3%)
were suffering from diabetes [15]. The prevalence of diabetes in
adults of ages 20-79 years was 7.4 percent in Bangladesh [15,16].
According to IDF the prevalence will be 13 percent by 2030
[14]. Diabetes was the targeted disease by WHO as it has some
economic consequences also [ 20,21]. The earlier studies provided

information that diabetes was the major health problem among
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Bangladeshi adults [22-24] and it was associated with obesity and
some of the socioeconomic variables [23,24].The present study
was an attempt to investigate the risk and responsible factors of
diabetic kidney disease among adults of Bangladesh . The specific

objectives were
i. To investigate the risk factors of diabetic kidney disease,
ii.  To detect the responsible factors for DKD.

Methodology

The data utilized for the present analysis were collected from
808 adults of Bangladesh by a group of doctors and nurses from
their working places or nearby residences according to their
convenience during academic session 2016 -17. According to
the plan of study, the data related to different socioeconomic
variables of the adults of ages 18 years and above were collected.
Information related to the prevalence of non-communicable
diseases among the adults and different aspects of treatment of the
diseases were also recorded through a pre-designed and pre-tested
printed questionnaire. The socioeconomic variables under study
were residence, gender, religion, age, marital status, education,
occupation, income, expenditure, body mass index, smoking habit,
habit of taking restaurant and can-food, utilization of time, physical
labor-intensive work, etc. Some of the variables were qualitative
in character. But for analytical purpose all the variables were
measured in nominal scores. In some studies, both in home and
abroad, it was noted that diabetes were associated with level of
obesity [16,22-25]. Again, level of obesity was measured by Body
Mass Index (BMI). The BMI was measured by weight in kg / (height
in meter)2 [21,26,27]. The adults were classified as underweight [
BMI < 20], normal [BMI= 20 - < 25], overweight [ BMI= 25-<30], and
obese [ BMI30] [21].

The adults were divided into two groups. In one group there
were 38 diabetic —~cum-kidney patients. Rest of the adults (770)
were either free of any disease or were suffering from multiple
diseases. The association of socioeconomic variables with
prevalence of diabetic kidney diseases were by Chi - square test,
where significant association was decided if p- value of any test
statisticwas < 0.05. The risk ratio was calculated for all dichotomous
data [28]. Factor analysis was done to detect the most responsible
factor for DKD. Higher factor loading of any variable indicates the

more responsible variable for the disease [ 20, 26-28]

Result

It was mentioned that the total investigated adults were 808.
Among these adults, 84.2 percent (Table 1) were from urban area
and 4 percent of them were suffering from diabetic kidney disease.
The percentage of adults in the sample suffering from DKD was 4.7
only. However, there was significant differences in the percentages
of DKD patients of urban and rural areas [ = 5.133, p-value=
0.0.023]. The risk ratio 2.08 indicated that for rural adults the risk
of DKD was more than 2 times compared to that of urban adults. The
percentage of male adults was 69.7 and 5.3 percent of them were
diabetic kidney patients. The female diabetic kidney patients were
3.3 percent and they had 63 percent more risk of diabetic kidney
diseases [ R.R.=1.63] compared to the risk of male adults. However,
there was no significant association between gender variation and
variation in the prevalence of diabetic kidney diseases [ = 1.622, p
value =0.085]. The percentage of Muslim respondents was 89.9 and
4.3 percent of them were diabetic kidney patients. The percentage
ofnon -Muslim diabetic kidney patients was 8.5. But this differential
percentages of diabetic kidney patients between two religious
groups were not statistically significant [ = 2.993, p-value=0.0.084].
But the non-Muslims adults were at higher risk of diabetic kidney
diseases by 200 percent [ R.R.=2.00].

Table 1: Distribution of diabetic kidney patients according to different socioeconomic variables.

Prevalence of diabetes and kidney diseases
Socioeconomic variables Yes No Total
N % N % N %
Residence
Rural 11 8.6 117 91.4 128 15.8
Urban 27 4 653 96 680 84.2
Total 38 4.7 770 95.3 808 100
Gender
Male 30 5.3 530 94.7 563 69.7
Female 8 3.3 237 96.7 245 30.3
Religion
Muslim 31 4.3 695 95.7 726 89.9
Non-Muslim 7 8.5 75 91.5 82 10.1
Marital status
Currently married 28 6.8 383 93.2 411 50.9
Currently single 10 2.5 387 97.5 397 49.1
Age (in years)
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<20 2 5.6 34 69.4 36 45
20-30 8 2.6 304 74 312 38.6
30-40 5 7.6 61 86.4 66 8.2
40-50 6 4.3 132 74.6 138 17.1
50+ 17 6.6 239 65.6 256 31.7
Education
[lliterate 1 4.5 2 95.5 22 2.7
Primary 6 10.7 50 89.3 56 6.9
Secondary 10 7.8 119 92.2 129 16
Higher 21 3.5 580 96.5 601 74.4
Occupation
Agriculture and unskilled labor 8 229 27 77.1 35 4.3
Business and skilled labor 2 2.6 74 9.4 76 9.4
Service 10 5.5 173 94.5 183 22.6
Housewives and others 18 3.5 496 96.5 514 63.6
Income (in 000 taka)
<30 5 3.1 154 96.9 159 19.7
30-60 6 5.2 110 94.8 116 14.3
60-90 5 8.1 57 91.9 62 7.7
90+ 22 4.7 449 95.3 471 58.3
Smoking habit
Yes 12 8.5 130 91.5 142 17.6
No 26 39 640 96.1 666 82.4
Prevalence of diabetes and kidney diseases
Socioeconomic variables Yes No Total
N % N % n %
Family expenditure (in 000 taka)
<40 7 3.7 181 96.3 188 23.3
40-50 9 6.1 138 93.9 147 18.2
50-60 6 3.2 179 96.8 185 229
60+ 16 5.6 272 94.4 288 35.6
Taking restaurant food
Yes 26 5.5 449 94.5 475 58.8
No 12 3.6 321 96.4 333 41.2
Use of can food
Yes 29 5.6 493 94.4 522 64.6
No 9 3.1 277 96.9 286 354
Obesity
Underweight 3 2.8 104 97.2 107 13.2
Normal 18 4.4 387 95.6 405 50.1
Overweight 16 6.1 245 93.9 261 323
Obese 1 2.9 34 97.1 35 43
Utilization of time
Academic activities 8 39 196 96.1 204 25.2
Reading and watching T.V. 5 2.9 167 97.1 172 21.3
Games and sports 1 1.8 55 98.2 56 6.9
Paper reading and use of mobile 18 8.1 205 91.9 223 27.6
Use of T.V. and mobile 6 3.9 147 96.1 153 189
Physical exercise
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Yes 19 4.6 395 95.4 414 51.2
No 19 4.8 375 95.2 394 48.8
Total 38 27.7 584 72.3 808 100

The percentage of married adults was 50.9 and 6.8 percent of
them were suffering from diabetic kidney diseases. The married
adults were at higher risk of the diseases compared to the risk of
single adults [ R.R.=2.70]. There were significant differences in the
percentages of married and single adults suffering from diabetic
kidney diseases =8.335, p-value=0.015]. The diabetic kidney
patients of different age groups were similar in proportions 6.642,
p-value=0.156]. But the adults of ages 40 years and above were at
61 percent more risk of the disease compared to the risk of adults
of ages less than 40 years [ R.R.=1.61]. The percentage of higher
educated adults was 74.4 and 3.5 percent of them were suffering
from diabetic kidney diseases. This percentage among illiterate
adults was 4.5. The differences in percentages of diabetic adults
of different levels of education were significant [ =9.152, p-value
= 0.0.02]. The lower level educated adults were at higher risk of
diabetic kidney diseases by an amount 235 percent compared to
the risk of educated adults [ R.R.=2.35]. The adults were classified
by agriculturists and unskilled labors, businessmen and skilled
labors, service persons and others including housewives [29]. The
percentages of these 4occupational groups of adults were 4.3,9.4,
22.6 and 63.6, respectively. Among the agriculturists and unskilled
labors 22.9 percent were diabetic kidney patients. This proportion
among businessmen and skilled labors was 0.026.

The proportions of diabetic kidney patients among adults
of different professions were significantly different [= 28.356,
p-value= 0.000]. The risk of diabetic kidney diseases among
different professional groups compared to the risk of another
occupational group was almost double [ R.R.=1.94]. Maximum
(8.1%) diabetic kidney patients were observed in those families
where monthly family income was 60 thousand and above but less
than 90 thousand. But a big group of adults (58.3%) were coming
from highest income group of families (taka 90 thousand and
above). Diabetic kidney patients in this group were 4.7 percent.
However, there was no significant difference in the proportions
of diabetic kidney patients of different income groups of adults [
=2.483, p-value=0.478]. The risk of the disease among the rich
adults compared to the risk of adults of other income groups were
almost similar [ RR = 1.02]. The proportion of middle-income
families [ income 30 - 90 thousand taka] was 0.22. The risk is
higher [R.R.= 1.44] among the adults of this income level compared
to the adults of other income levels. Highest (taka 60 thousand and
above) family expenditure was noted among 35.6 percent families
and this was the biggest group of families. In this families, 5.6
percent adults were the patients of diabetic kidney disease. Highest
percentage (6.1%) of patients of this disease was observed in the
families spending 40 - 50 thousand taka.

However, the differences in the proportions of diabetic kidney
disease patients in families spending different amounts of money

were not significant [ = 2.410, p-value= 0.492]. Adults of families
spending taka 40 - 50 thousand as family expenditure were at 40
percent more risk of diabetic kidney disease compared to the risk
of adults of other groups[ R.R.= 1.40] The percentage of overweight
adults was 32.3 and 6.1 percent of them were the patients of diabetic
kidney disease. Lowest percentage (2.8%) of sufferers were noted
among the normal adults. Though insignificant association between
level of obesity and prevalence of diabetic kidney disease was noted
[ = 2.374, p-value = 0.498], still overweight and obese adults were
at higher risk of the disease by an amount 40 percent compared to
the risk of adults of other two levels of obesity [ R.R.=1.40]. Longer
duration of use of mobile phone and watching T.V. for long time
are sedentary activities. By doing these two activities 46.5 percent
adults were passing their times and higher proportion of them
were suffering from the disease (12%).

However, prevalence of diabetic kidney disease was not
dependent on the utilization of time by the adults [ =8.434, p- value
= 0.077]. Though insignificant association between prevalence
of diabetic kidney disease and utilization of time was noted, still
the adults involved in sedentary activities were at higher risk of
the disease compared to the risk of patients of diabetic kidney
disease not involved in sedentary activities [ R.R.=1.97]. Most
of the adults were doing physical exercise ( 51.2%) but this
study did not signify any evidence that physical exercise had any
positive impact in reducing the patients of diabetic kidney[ =0.024,
p -value = 0.876],because the proportions of affected adults by
the disease were almost same irrespective of doing or not doing
physical exercise. The risk of affecting by the disease was almost
similar. The value of risk ratio for the adults not doing any physical
exercise was 1.05. The percentage of smoker adults was 15.8. But
higher proportion of them (8.5%) were suffering from diabetic
kidney disease. Significant association between smoking habit and
prevalence of diabetic kidney disease was noted [ =5.399, p- value =
0.020] and smokers were at higher risk of the disease [ R.R.=2.16].

The study indicated that irrespective of taking or not taking
restaurant food the proportions diabetic kidney patients of both
group of adults were not significantly different as was observed by
chi-square test [ =1.528, p- value =0.216]. However, those who used
to take (58.8%) were at higher risk by 52 percent compared to the
risk of adults who did not take restaurant food [R.R.= 1.52]. This
analysis also did not show any significant association between habit
of taking can food and prevalence of diabetes kidney disease [ =
2.392, p-value= 0.122]. Most of the adults (64.6%) were habituated
in taking can food and 5.6 percent of them were affected by the
disease. These group of adults were at higher risk of prevalence
of the disease compared to the adults who were not habituated in
taking can food [ RR =1.77].
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Factor Analysis

From the analysis presented above it was observed that the
variables residence, marital status, education, occupation, and
smoking habit were significantly associated with diabetic kidney
disease. But the study of association does not indicate the most
responsible variable for the variation of prevalence of DKD. The
most responsible variable can be detected by factor analysis, where
higher value of a factor loading indicates the more responsible
variable for the variation in the data set. To identify the most
responsible variable, factor analysis was done using all the variables
under study irrespective of significant or insignificant association
of the variables with diabetic kidney disease. The inclusion of the
variables was satisfactory as KMO= 0. 0.452 which provided =
226.826, p -value= 0.000. During factor analysis it was noted that
the communalities of the variable’s education, restaurant food, can

Table 2: Results of factor analysis.

food and BMI were less than 0.40 [30]. So, these 4 variables were
dropped from the analysis. With the remaining variables again
factor analysis was done. During this analysis also the inclusion of
the variables was perfect as the KMO= 0.508 = 14.600, p-value =
0.000.

The final included variables had the capacity to explain
48.089 percent variation in the data set through the detection of
two components under the restriction of characteristic root 2.
The results of the factor analysis were presented in (Table 2). It
was observed that the variable residence followed by occupation
and smoking habit were the three most responsible factors for
the diabetic kidney disease. Gender was not an important factor
for DKD. The next two responsible variables for the disease were

family expenditure and utilization of time.

Variable Communality Coefficient of factor - 1 Coefficient of factor 2
Residence 0.573 0.754 0.067
Gender 0.399 0.144 0.615
Age 0.794 -0.498 0.739
Marital status 0.614 0.495 -0.608
Smoking habit 0.461 0.572 0.366
Utilization of time 0.482 -0.55 0.424
Occupation 0.526 0.706 0.166
Income 0.309 -0.451 -0.325
Expenditure 0.376 -0.539 -0.293

Discussion

The risk of diabetic kidney disease was reported in both home
and abroad [1-9,31]. It was also reported that diabetes was the
major health hazard among Bangladeshi adults [ 10,16, 20,32]. The
health hazard of diabetic kidney diseases was noted irrespective of
residence, marital status, education, occupation, smoking habit. It
was evident from the present analysis that rural adults had higher
risk of DKD compared to urban adults. Variation in the prevalence
of DKD according to the variation of gender, religion, age, income,
physical exercise, habit of taking restaurant food and can food was
not statistically different. Even the value of body mass index did
not influence the diabetic kidney diseases. The diabetic kidney
diseases was not associated with sex, but male adults had higher
risk of prevalence of the disease. Both income and expenditure had
no positive impacts on the prevalence of DKD. Though diabetes is a
lifestyle disease and it is the disease of the rich [13], but the present
analysis did not indicated that diabetic kidney diseases were
dependent on family income and expenditure, rather the diseases
were dependent on occupation.

The habit of taking restaurant food and can food had no
influence in enhancing the diseases. But those who were habituated
in taking restaurant and can food they were at higher risk of DKD.
Smoking habit had positive impact in enhancing the disease. The

smokers were at higher risk of affecting by the DKD. Their risk was
more than double than the risk of non-smokers. The risk of DKD
was more than 150% for the adults who were habituated in taking
restaurant food and can food. Those who were not physically active,
their risk of prevalence of DKD was almost two times than the risk
of adults doing physical work. Overweight and obese adults had
more chance of affecting by the diabetic kidney diseases. It was
also documented that smoking is a risk factor for renal damage
in diabetic patients [32]. The present analysis also supported this

phenomenon.

Conclusion

The analytical results presented in the paper were based on
the data collected from 808 adults of ages 18 years and above by
some doctors and nurses from and nearby their working places.
As a result, most of the investigating (84.2%) units were from
urban area. But higher proportion of rural adults compared to
urban adults were affected by the DKD. Significant association
of residence and prevalence of diabetic kidney disease was noted.
The risk of prevalence of DKD among rural adults was more than
double compared to the risk for the urban adults. Insignificant
association between prevalence of DKD and gender variation was
noted. But female adults (30.3%) were at higher risk of affecting

by the disease [R.R.=1.61]. Among the adult’s 89.9 percent were
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Muslims and 4.3 percent of them were suffering from diabetic
kidney disease. However, religion and prevalence of DKD were not
statistically associated, but the risk of the disease was more among
non- Muslims (R.R.=1.91). Among the adult’s 50.9 percent were

married.

Marital status and prevalence of DKD were significantly
associated. The married adults were at higher risk of DKD. The
prevalence rates of DKD was not significantly different for adults
of different ages and those who were of ages 40 years and above
were at higher risk of diabetic kidney disease. The prevalence of
DKD was higher among primary and secondary educated adults.
The variation in the prevalence rates according to the variation in
the levels of education was significantly different. Adults of lower
level education were at high risk of affecting by DKD. Significant
differences in the prevalence rates were noted among adults of
different levels of occupation. The risk [R.R.=1.94] of diabetic
kidney disease among businessmen, skilled lobors and service
persons was more compared to the risk of other professionals. The
prevalence rates of DKD among adults of different levels of income
were not significantly different. But the risk of DKD among adults of
different income group was similar compared to the risk of higher
income group of adults .Insignificant differences in the prevalence
rates were noted for adults of different expenditure levels and
adults spending 40-50 thousand taka as family expenditure were
at higher risk of DKD.

Physical inactivity and involved in sedentary activities were
not influencing factors for prevalence of diabetic kidney disease.
But the risk of DKD was more among the adults who were involved
in sedentary activities. Habit of taking restaurant food and can
food did not enhance the risk of DKD. But those who were taking
restaurant food, and can food were at higher risk of DKD compared
to those adults who were not usually take restaurant and can food.
Body mass index was not significantly associated with prevalence
of diabetic kidney disease. But overweight and obese group were
at higher risk [R.R.=1.40] Due to upward social mobility, increased
mechanical movement and more involvement in economic activities
the prevalence of diabetic kidney disease cannot be avoided. But the

prevalence rate can be controlled, if people can take some initiative
i. To control diet by taking healthy and homemade food,

ii. To avoid more sugar-based food, salty food and food

having unsaturated fat,

iii. To be careful about the self-care behaviour and avoid

smoking,

iv..  To do some physical labor and /or physical exercise or at

least walk a while whenever possible.
v.  Tojoin the blood screening program,
vi. To adhere the lifelong medical therapy by the patients,

vii. To avoid the increase in body weight.

Health planners and social activists can do a lot to encourage
the people to follow the above steps.
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