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ABSTRACT

Background: Chronic kidney disease (CKD) is increasingly recognized as a global public health concern which is
one of the leading cause of death and disability. Central obesity increases the risk of developing major risk factors for
chronic kidney disease like diabetes and hypertension.

Methods: This case-control study was conducted between January and December, 2019. Fifty-five cases and fifty-
five age and sex matched controls were interviewed by a pretested semi-structured questionnaire. Medical records of
the respondents were reviewed and a checklist was used to document after measuring height, weight, waist
circumference and blood pressure.

Results: The study showed that hypertension and diabetes mellitus were present in significantly higher proportions
among the CKD respondents compared to the non-CKD respondents (P < 0.001). Cases were 11.5 times (OR 11.425;
95% CI 4.575-28.528) more likely to be hypertensive than controls. Cases were also 8.5 times (OR 8.469; 95% ClI
3.119-23.000) more likely to be diabetic than controls. Among the all respondents, the proportion of central obesity
was 40.9% while comparatively higher proportions were found in cases (45.5%) than in controls (36.4%). No
significant association was found statistically between central obesity and chronic kidney disease. But diabetes
mellitus and BMI were significantly associated with central obesity (P < 0.05). Centrally obese respondents were 2.5
times (OR 2.436; 95% CI 1.066-5.566) more likely to be diabetic than non-obese respondents. Lifestyle related risk
factors such as consumption of tobacco both cigarette smoking and smokeless tobacco, alcohol consumption and body
mass index (BMI) were also not associated with chronic kidney disease.

Conclusion: As central obesity was associated with major risk factors of chronic kidney disease, so weight loss should
be encouraged in obese subjects to decrease the risk of CKD.
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INTRODUCTION

Non-communicable diseases (NCDs) present a
significant global health challenge in the current
century and have replaced communicable diseases as
the most common causes of morbidity and premature
mortality worldwide [1]. Initially, four NCDs
(cardiovascular disease, cancers, chronic respiratory

diseases and diabetes) were prioritized in the Global
NCD Action Plan endorsed by the World Health
Assembly in 2008 but systematic reviews of various
population based studies have now revealed the
significance of chronic kidney disease as a separate
entity requiring emphasis on prevention, early
detection and treatment [2].
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Chronic kidney disease (CKD) is increasingly
recognized as a global public health concern and an
important contributor to morbidity and mortality [3].
The Global Burden of Disease study in 2015 showed
that around 1.2 million people were known to have
died of CKD [3], and over 2 million people died in
2010 because they had no access to dialysis [4].
Prevalence is estimated to be 8-16% worldwide [5]
and the prevalence of CKD in Asia varies from 10-
18%, which is not much different from other parts of
the world. However, due to paucity of data in most
Asian countries, the exact burden and cost associated
with disease is still not clear. This incidence has
doubled over the past decade and is expected to
continue to rise by 5-8% [6].

Obesity is one of the major public health concern and
worldwide health threat of the twenty first century
because of its alarming upward trend in both
developed and developing countries. Over the last 3
decades, the prevalence of obesity and socio-economic
burden has increased worldwide substantially. Obesity
is already among the top 10 risks to human health
worldwide [7]. Obesity is already among the top 10
risks to human health worldwide [8]. According to the
WHO report, one in three of the world's adult
population is overweight and almost one in 10 is obese

[9].

Central obesity, is a potent risk factor for the
development of kidney disease. It increases the risk of
developing major risk factors for chronic kidney
disease (CKD), like diabetes and hypertension and has
also direct impact on the development of CKD and
end-stage renal disease (ESRD). Obesity has reached
epidemic  proportions  worldwide including
Bangladesh. A population based study in Bangladesh
showed the prevalence of central obesity 39.8% (males
24.3%, females 48.7%) using the IDF definition [10].

METHODS

Study design & setting: This was a case control study
was conducted at Dhaka Medical College and Hospital
(DMCH) from January 2019 to December 2019
among fifty-five cases (diagnosed CKD patients) and
fifty-five age and sex matched controls (non-CKD
individuals). The study was conducted among age
group 30 to 65 years.

Data collection and analysis: Data were collected
through face-to-face interview using a pre-tested data
collection sheet. Before preceding the data collection,
the detail of the study was explained to each eligible

respondent. Then written consent from the
respondents were obtained. The relevant socio-
demographic data along with anthropometric data of
the respondents were collected and recorded.
Computer based statistical analysis were carried out
with appropriate techniques and systems. Descriptive
statistics were computed for socio-demographic
variables both for cases and controls. Chi-square and
Fisher’s exact test was carried out to assess association
of qualitative data. To assess strength of associations,
Odds Ratio (OR) and their corresponding 95%
confidence interval (CI) were calculated. Statistical
significance was defined as p < 0.05. Analyzed data
were presented through tables. Medical records of the
respondents were reviewed and a checklist was used to
document after measuring height, weight, waist
circumference and blood pressure. Quantitative data
were expressed as mean and standard deviation and
qualitative data were expressed as frequency
distribution and percentage. Statistical analysis was
performed by using Statistical Packages for Social
Sciences (SPSS version 25). For nutritional
assessment, “BMI classification for Asians” was
performed. The patient was then assigned a rating of
underweight (BMI<18.5), normal weight (BMI 18.5-
24.9), overweight (BMI 25-29.9.5), obese (BMI>30).
Waist circumference was measured to assess central
obesity.

Ethical considerations: Ethical clearance of the study
was obtained from the Institutional review board of
NIPSOM, Bangladesh. Informed written consent was
obtained from the respondents after describing the
objectives and procedure of the study and ensuring that
there was no chance of any physical, mental, social and
economic harm to them. Each participant voluntarily
took part in the study. Privacy and confidentiality was
maintained strictly. Participants had the liberty to
refuse to participate at any point of the study.
Anonymity of data was maintained and access to data
was restricted to the Principal Investigator.

RESULTS

Socio-demographic  characteristics  of  the
respondents:

Majority of the respondents were from the age group
50-59 years both in cases and controls and the
proportion of the respondents was higher in cases
(45.5%) than in controls (36.4%). Chi-square test
revealed no significant association between age of the
respondents and chronic kidney disease (p> 0.05)
[Table-1].
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Table-1: Age of the respondents and chronic kidney disease

Age (in years) Case Control Statistics
n (%) n (%)
<40 6 (10.9) 10 (18.2) ¥2=2.556
40-49 12 (21.8) 16 (29.1) df =3, p=0.465
50-59 25 (45.5) 20 (36.4)
> 60 12 (21.8) 9(16.49)

Majority of the respondents were from urban both in
cases (56.4%) and controls (52.7%). No significant
association was revealed between residence of the

respondents and chronic kidney disease (p > 0.05)
[Table-2].

Table 2: Residence of the respondents and chronic kidney disease

Residence Case Control Statistics
n (%) n (%)
Rural 24 (43.6) 26 (47.3) 12=0.147
Urban 31 (56.4) 29 (52.7) df =1, p=0.702

Most of the respondents both in cases and controls
were Muslims with comparatively slightly higher
proportion in cases (92.7%) than in controls (89.1%).

Fisher’s exact test revealed no significant association
between religion of the respondents and chronic
kidney disease (p > 0.05) [Table-3].

Table-3: Religion of the respondents and chronic kidney disease

Religion Case Control Statistics
n (%) n (%)
Islam 51 (92.7) 49 (89.1) Calculated value = 0.54
Shanatan 3(5.5) 5(9.1) df =2, p=0.857
Christianity 1(1.8) 1(1.8) Fisher’s exact test

The higher proportions of married respondents were
found both in cases (100%) and controls (94.5%). The

difference was not statistically significant by Fisher’s
exact test (p > 0.05) [Table-4].

Table-4: Marital status of the respondents and chronic kidney disease:

Marital Status Case Control Statistics
n (%) n (%)
Unmarried 0(0) 3(5.5) Calculated value = 3.084
Married 55 (100%) 52 (94.5) df =1, p=0.243*
Fisher’s exact test

The higher proportions of the respondents were below
secondary educational level both in cases (40.0%) and
controls (38.2%). Only 10.9% of the respondents both
in cases and controls were graduate and above. No

significant association was found between educational
status of the respondents and chronic kidney disease (p
> 0.05) [Table-5].

Table-5: Educational status of the respondents and chronic kidney disease

Level of Education Case Control Statistics
n (%) n (%)
Illiterate & Can sign only 13 (23.6) 10 (18.2) x2=0.915
Below secondary 22 (40.0) 21 (38.2) df=3
Secondary & Higher secondary 14 (25.5) 18 (32.7) p=0.822
Graduate & Post graduate 6 (10.9) 6 (10.9)
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Majority of cases (40.0%) and controls (38.2%) were
housewife. The proportion of service was
comparatively higher in controls (21.8%) than in cases

(12.7%). These differences in proportions were not

found statistically significant (p > 0.05) [Table 6].

Table-6: Occupational status of the respondents and chronic kidney disease

Case Control Statistics
Occupation n (%) n (%)
Unemployed & Retired 8 (14.5) 5(9.1) ¥2=2.231
Service 7(12.7) 12 (21.8) df=4
Business 15(27.3) 15 (27.3) p=0.693
Housewife 22 (40.0) 21 (38.2)
Farmer 3(5.5) 2 (3.6)

Monthly income < 20000 taka were comparatively
more common both in cases (58.2%) and controls
(50.9%). Fisher’s exact test revealed no significant

association between household income of the
respondents and chronic Kidney disease (p > 0.05)
[Table 7].

Table-7: Household income of the respondents and chronic Kidney disease

Household Income Case Control Statistics
(taka/month)
n (%) n (%)
< 20000 32 (58.2) 28 (50.9) ¥2=2.143
20001-40000 20 (36.4) 23 (41.8) df=3, p=0.569
40001-60000 2 (3.6) 4 (7.3 Fisher’s exact test
>60000 1(1.8) 0(0)

Cases and controls were mostly never smokers with
higher proportion in controls (74.5%) than in cases
(67.3%). Only 7.3% in controls and 5.5% in cases were
current smokers. No significant association was found
between consumption of smoking and chronic kidney
disease (p > 0.05) [Table 8].

Cases and controls were mostly never take smokeless
tobacco with higher proportion in cases (70.9%) than
in controls (60.0%). Chi-square test revealed no
significant association between consumption of
smokeless tobacco and chronic kidney disease (p >
0.05) [Table 8].

Table-8: Consumption of smoking and chronic kidney disease

Smoking Case Control Statistics
n (%) n (%)

Never 37 (67.3) 41 (74.5) 1.348
Ex or Occasional 15 (27.2) 10 (18.2) df=2, p=0.581
Current 3 (5.5) 4 (7.3) Fisher’s exact test
Smokeless Tobacco 1> 1.447
Never 39 (70.9) 33 (60.0) df=1, p=0.229
Ever 16 (29.1) 22 (40.0)

Majority of the respondents, both in cases (47.3%) and
controls (56.4%) had normal weight according to BMI
classification for Asians. The proportion of obese
respondents were slightly higher in cases (21.8%) than

in controls (18.2%). No significant association was
found statistically between body mass index (BMI)
and chronic kidney disease (p > 0.05) [Table 9].

Table-9: Body mass index (BMI) and chronic kidney disease

Case Control Statistics
BMI n (%) n (%)
Underweight 6 (10.9) 2(3.6) ¥2 = 2.664
Normal 26 (47.3) 31 (56.4) df=3
Overweight 11 (20.0) 12 (21.8) p=0.446
Obese 12 (21.8) 10 (18.2)
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Majority of the cases (69.1%) had hypertension and
majority of the controls (83.6%) had no hypertension.
Chi-square test revealed significant association
between hypertension and chronic kidney disease (p <
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0.05). Cases were 11.5 times (OR 11.425; 95% ClI
4.575-28.528) more likely to be hypertensive than
controls [Table 10].

Table-10: Hypertension and chronic kidney disease

Case Control Statistics OR
HTN n (%) n (%) (95% CI)
No 17 (30.9) 46 (83.6) ¥?=31.243 11.425
Yes 38 (69.1) 9 (16.4) df= 1, p=0.000 (4.575-28.528)

Among cases, 50.9% were diabetic while majority of
the controls were non-diabetic (89.1%). Chi-square
test revealed significant association between diabetes

mellitus and chronic kidney disease (p < 0.05). Cases
were 8.5 times (OR 8.469; 95% CI 3.119-23.000)
more likely to be diabetic than controls [Table 11].

Table-11: Diabetes mellitus and chronic kidney disease

Case Control Statistics OR
DM n (%) n (%) (95% CI)
No 27 (49.1) 49 (89.1) | %2=20.604 8.469
Yes 28 (50.9) 6 (10.9) df=1, p=0.000 (3.119-23.000)

Among the centrally non-obese respondents, 72.4%
had normal BMI. According to BMI classification,
46.7% obese respondents who had also central obesity.

Significant association was found statistically between
body mass index (BMI) and central obesity (p < 0.05)
[Table-12].

Table-12: Body mass index (BMI) and central obesity

Central Obesity Statistics
Non obese Obese

BMI n (%) n (%)
Underweight 8 (12.3) 0(0) ¥2=49.279
Normal 47 (72.4) 10 (22.2) df=3, p=0.000
Overweight 9 (13.8) 14 (31.1)
Obese 1(15) 21 (46.7)

DISCUSSION overweight, 3% obese, and 0.3% morbidly obese. The

This case-control study was carried out to assess
association between central obesity and chronic
kidney disease. In the current study the cases
(51.58+8.78 years) were on average, 2 years older than
the controls (49.15+9.93 years), majority were male
(58.2%). Highest proportion of CKD was 50-59-year
age group in the study, while highest proportion was
reported for 46 years and above age group, the age
range was between 18 and 70 years (mean £ SD, 37 £
11) and most of the participants (88.3%) were males in
another study [11].

In this study, 10.9% were underweight, 47.3% were
normal, 20% were overweight and 21.8% were obese
among the cases. No significant association was found
of educational status, occupation and income of the
respondents with chronic kidney disease. A study
conducted in Bangladesh where 57.5% of the
participants were normal, 21.8% underweight, 17.4%
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association of sociodemographic factors with CKD
was not significant except age more than 40 years and
marital status [12].

The current study also found no significant association
between central obesity and chronic kidney disease
(CKD). A community- based study conducted in
China also found association between central obesity
and chronic kidney disease but that was not highly
significant (P = 0.045) [13]. In Southeast Asian cohort
study followed for 12 years, WC was not significantly
associated with risk of incident CKD [14].

No significant association of consumption of tobacco
and alcohol with chronic kidney disease were also not
found in the current study. A study conducted in
Bangladesh also found no association of smoking with
CKD [15,11], while using of smokeless tobacco was
associated with higher odds of CKD among women in
the study [15].

11



Central Obesity and Chronic Kidney Disease

In this study, chi-square test revealed significant
association between diabetes mellitus and central
obesity (p< 0.05). Central obesity is a risk factor for
developing type 2 diabetes (T2DM) and hypertension
(HTN) [16, 17] which are well known risk factors for
CKD and cardiovascular mortality.

CONCLUSION

This case-control study was carried out to assess
association between central obesity and chronic
kidney disease (CKD). It can be concluded from the
study that central obesity is not associated with chronic
kidney disease. Although not significant by itself, the
presence of central obesity might increase the risk of
CKD in the presence of other risk factors. Central
obesity was significantly associated with diabetes
mellitus and body mass index (BMI). Respondents
with diabetes mellitus were about two and half times
more likely to be centrally obese.
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