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INTRODUCTION 

Diabetes mellitus (DM) is a worldwide public health 

challenge. WHO estimated that there were around 422 

million people living with diabetes and that there was a 

rising trend in the number of people living with DM.1 

Among these people, type 2 diabetes (T2DM) accounts 

for over 90% of all persons with diabetes.2 The increasing 

prevalence of DM has become epidemic and this rise is 

mostly contributed by the increasing prevalence of type 2 

DM (T2DM). Factors contributing to this rise of T2DM 

in susceptible individuals are mainly environmental and 

include rapid urbanization, physical inactivity, increasing 

body mass index (BMI) and occurring largely in low- and 

middle-income countries (LMICs).3,4 Diabetic 

nephropathy (DN) is frequently associated with T2DM 

and the leading cause of chronic kidney disease and end-

stage renal disease.5 Importantly, with the increasing 

incidence of T2DM, the frequency of DN has also 

increased.6 Chronic  kidney disease (CKD) is a silent of 

epidemic, having estimated global prevalence of 13.4%.7 

DM is the leading cause of CKD and end stage renal 

disease (ESRD), both in developed and developing 
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ABSTRACT 

 

Background: Diabetic nephropathy (DN) is frequently associated with T2DM and the leading cause of chronic 

kidney disease and end-stage renal disease. Diabetic nephropathy is one of the three classic micro-vascular 

complications of diabetes mellitus (DM), traditionally described among patients with long duration and poor control 

of DM. The aim of this study was to identify and evaluate the risk factors for diabetic nephropathy among patients 

with DM. 

Methods: This was a retrospective observational study and was conducted in the department of medicine, LABAID 

specialized hospital, Dhaka, Bangladesh during the period from March 2022 to March 2023. We included 345 patients 

with DM and diabetic nephropathy in our study.  

Results: In our study the mean age was 43.1±9.3 years and majority (57%) of patients were female. Among all 

patients 48% had diabetes for less than 8 years. Majority (72%) patients got nephropathy because of elevated glucose 

levels. We found other risk factors like advanced age (37.39%), smoking (27.83%), obesity (61.16%), elevated blood 

pressure (53.33%), dyslipidemia (20%), longer duration of diabetes (47.25%), family history of DM and DN (21.45% 

and 24.35%) and retinopathy (25.80%). 

Conclusions: In our study, we found advanced age, high glucose level, high blood pressure, obesity, long duration of 

DM, family history of DM and diabetic nephropathy, smoking, dyslipidemia and concomitant diabetic retinopathy 

were significant risk factors for diabetic nephropathy among selected diagnosed diabetic patients. 
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countries.8 Diabetic nephropathy is one of the three 

classic micro-vascular complications of DM, traditionally 

described among patients with long duration and poor 

control of DM. Appearance of abnormal level of 

proteinuria, new onset hypertension, concomitant diabetic 

retinopathy and importantly, the absence of an alternative 

diagnosis for proteinuria are taken to make a diagnosis of 

diabetic nephropathy.9 Generally, all these are present in 

patients with known DM, either type 1 or T2DM but 

patients with T2DM pass through pre-diabetic stages, 

including impaired fasting glucose (IFG) and impaired 

glucose tolerance (IGT) for a reasonable period before 

establishing the diagnosis and at the time of diagnosis, 

half of the T2DM patients may have different macro- and 

micro-vascular complications including diabetic 

nephropathy.10-12  Though patients with T2DM pass 

through prediabetic stages [impaired fasting glucose 

(IFG) and impaired glucose tolerance (IGT)] but half of 

the T2DM patients remain undiagnosed.13 Examining the 

prevalence and influencing factors of DN in patients with 

T2DM is, therefore, an important first step in 

understanding the disease burden and developing 

additional research priorities as well. In China, with the 

rapid economic growth and urbanization, lifestyle 

changed significantly. At the same time, the prevalence of 

T2DM has been increasing dramatically. IDF diabetes 

atlas estimated that in 2017, the prevalence of diabetes 

was 10.9%, and it estimated that there were 114 million 

people living with diabetes and 61 million people with 

undiagnosed diabetes.14 Besides, the national survey in 

China also showed that a large proportion of diabetes was 

undiagnosed and that patients with newly diagnosed 

diabetes accounted for 60% of the total diabetic 

population.15 Consequently, it is striking that DN among 

those with T2DM has become one of the most important 

public health crises in China, and there is an urgent need 

to assess the epidemiological characteristics and risk 

factors of DN in T2DM in China to implement effective 

interventions. Such statistics and related risk factors 

among Bangladeshi population are lacking. So, the 

present study was designed to evaluate risk factors for 

diabetic nephropathy among patients with DM.  

Objective 

The main objective of the study was to identify and 

evaluate the risk factors for diabetic nephropathy among 

patients with DM. 

 

METHODS 

 

This was a retrospective observational study and was 

conducted in the department of medicine, LABAID 

Specialized Hospital, Dhaka, Bangladesh during the 

period from March 2022 to March 2023. We included 345 

patients with DM and diabetic nephropathy in our study.  

These are the following criteria to be eligible for the 

enrollment as our study participants: a) patients aged ≥30 

years old; b) patients with DM; c) patients with diabetic 

nephropathy; d) DM duration more than 5 years; e) 

patients who were willing to participate were included in 

the study and a) patients taking antihypertensive 

medications; b) patients with history of recent fever and 

exercise; c) patients with previous surgical history; d) 

patients with urinary tract infection and pregnancy; e) 

patients with any history of acute illness (e.g., renal or 

pancreatic diseases, ischemic heart disease etc.) were 

excluded from our study.  

Statistical analysis 

All data were recorded systematically in preformed data 

collection form and quantitative data was expressed as 

mean and standard deviation and qualitative data was 

expressed as frequency distribution and percentage. 

Statistical analysis was performed by using SPSS 23 

(Statistical Package for Social Sciences) for windows 

version 10. Probability value <0.05 was considered as 

level of significance. The study was approved by Ethical 

Review Committee of LABAID Specialized Hospital, 

Dhaka, Bangladesh 

RESULT 

 

Figure 1 shows that majority (41%) of our patients were 

more than 49 years old, followed by 33% and 26% 

patients were 40-49 years and 30-39 years old 

respectively. 

In Figure 2 we showed gender distribution of our study 

patients. Most of our patients were female (57%) 

compared to male (43%).  

Table 1 shows the baseline parameters of our patients. We 

found the mean age 43.1±9.3 years. Majority (56%) had 

type 2 DM and 44% had type 1 diabetes. Among all 

patients 48% had diabetes for less than 8 years, followed 

by 30% patients DM duration was 8-10 years and 21% 

had DM more than 10 years. The mean BMI was 

28.27±3.24 kg/m2. We found the mean FBG was 10.1±3.3 

mmol/l, mean 2-h value was 15.11±2.52 mmol/l, mean 

HbA1c was 7.85±1.44 and mean triglyceride was 

187.85±55.04 mg/dl. 

Majority (61%) had TC more than 203 mg/dl, 59% had 

HDL less than 44 mg/dl and 66% had LDL more than 124 

mg/dl.  

Table 2 shows the risk factors for diabetic retinopathy. 

Majority (72%) patients got nephropathy because of 

elevated glucose levels. There are other risk factors like 

advanced age (37.39%), smoking (27.83%), obesity 

(61.16%), elevated blood pressure (53.33%), 

dyslipidemia (20%), longer duration of diabetes 

(47.25%), family history of DM (21.45%), family history 

of diabetic nephropathy (24.35%), increased urinary 

albumin excretion (14.20%), retinopathy (25.80%) and 

oxidative stress (30.14%).  
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Table 1: Baseline characteristics of our study subjects. 

Baseline N P (%) P value 

Mean age (years) 43.1±9.3 0.186 

DM  

Type 1 152 44.06 
0.214 

Type 2 193 55.94 

DM duration (years) 
 

0.00 
 

<8  167 48.41 
0.145 

8-10  104 30.14 

>10  74 21.45 
 

BMI (kg/m2) 28.27±3.24 0.614 

Systolic blood pressure (mm Hg) 

≥ 140 211 61.16 
0.741 

<140 134 38.84 

Diastolic blood pressure (mm Hg) 

≥ 80 192 55.65 
 

<80 153 44.35 0.651 

Mean FBG (mmol/l) 10.1±3.3  0.015  

Mean 2-h value 

(mmol/l)  
15.11±2.52 0.027 

Mean HbA1c (%)  7.85±1.44 0.074 

Triglycerides (mg/dl)  187.85±55.04 0.086 

Total cholesterol (mg/dl)  

<203  209 60.58 
0.315 

≥203 136 39.42 

HDL (mg/dl)  

<44  204 59.13 
0.631 

≥ 44 141 40.87 

LDL (mg/dl)  

<124 116 33.62 
0.142 

≥124 229 66.38 

BMI=body mass index, FBS=fasting blood glucose, 

HbA1c=glycated haemoglobin, HDL=high-

density lipoprotein, LDL=low-density lipoprotein.  

Table 2: Risk factors of diabetic nephropathy. 

Risk factors N P (%) 
P 

value 

Advanced age 129 37.39 0.594 

Smoking 96 27.83 0.037 

Obesity 211 61.16 0.035 

Elevated glucose levels 247 71.59 0.041 

Elevated blood pressure 184 53.33 0.024 

Dyslipidemia 69 20.00 0.187 

Longer duration of 

diabetes 
163 47.25 0.007 

Family history of DM 74 21.45 0.065 

Family history of 

diabetic nephropathy 
84 24.35 0.002 

Increased urinary 

albumin excretion 
49 14.20 0.154 

Retinopathy 89 25.80 0.214 

Oxidative stress 104 30.14 0.189 

Subclinical inflammation 49 14.20 0.412 

Glomerular 

hyperfiltration 
78 22.61 0.314 

 

Figure 1: Age distribution among our study subjects. 

 

Figure 2: Gender distribution among study patients. 

DISCUSSION 

Diabetic nephropathy is rapidly becoming the primary 

cause of CKD and end-stage renal disease worldwide. 

Long duration of diabetes, poor glycaemic control, 

concomitant hypertension, smoking, family history of 

nephropathy is established risk factors for diabetic 

nephropathy.16-18 Because T2DM patients may go 

untreated, they may have consequences before the disease 

is recognized. A family history of diabetes and diabetic 

nephropathy, a higher BMI, the prevalence of 

hypertension, and diabetic retinopathy were all risk 

factors for diabetes nephropathy. 

In our study we found the mean age 43.1±9.3 years and 

most of our patients were female (57%) compared to 

male (43%).  Martin et al reported over 51% of their 

newly detected diabetic patients were males with mean 

age of 46 years in Uganda while Sosale et al reported 

over two-thirds being males in India.19,20 Aboelnasr et al 

from Egypt reported two-thirds of newly detected 

diabetic patients being females and mean age was over 48 

years.21 Bansal et al reported female predominance of 
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newly detected diabetic patients in another Indian report 

with mean age of nearly 50 years.22 

Patients with T2DM and diabetic nephropathy have 

genetic influences.23,24 Our findings were no exception. In 

our study, 21.45% had family history of DM and over 

24% had family history of diabetic nephropathy. Mayega 

and Rutebemberwa et al reported that over half of their 

newly diagnosed diabetic patients were females and one-

fifth had a family history of DM.25 

In our study we found elevated glucose levels, advanced 

age, smoking, obesity, elevated blood pressure, 

dyslipidemia, longer duration of diabetes, increased 

urinary albumin excretion, retinopathy and oxidative 

stress as risk factors for diabetic nephropathy. While 

Rahim et al found that family history of DM and diabetic 

nephropathy, higher BMI, presence of hypertension and 

diabetic retinopathy were significant risk factors for 

diabetic nephropathy.26 Risk factors in our study reports 

were not different from different studies conducted in 

many Asian countries including India and Pakistan.27-31 

Frequency of diabetic nephropathy varied widely in these 

reports principally due to different diagnostic criteria 

being used. But risk factors remained same. The scenario 

regarding frequency and risk factors for nephropathy 

among incident T2DM patients are not different in 

developed countries and pathogenic mechanisms linked 

are oxidative stress, low level inflammation and genetic 

factors.  They also found high HbA1c at diagnosis of 

diabetes as an important risk factor. Other risk factors 

included family history, hypertension and other 

microvascular complications in western societies.32  

Limitations 

Our study was a single centre study. We found a few risk 

factors because of our small sample size and limited 

resources. There are more risk factors like hypertension, 

ethnicity, HbA1c needs to be evaluated. After evaluating 

once those patients did not follow them up for a long 

term and have not known other possible interference that 

may happen in the long term with these patients. 

CONCLUSION 

In this study, found advanced age, high glucose level, 

high blood pressure, obesity, long duration of DM, family 

history of DM and diabetic nephropathy, smoking, 

dyslipidemia and concomitant diabetic retinopathy 

significant risk factors for diabetic nephropathy among 

selected diagnosed diabetic patients. So, further study 

with prospective and longitudinal study design including 

larger sample size needs to be done to identify more risk 

factors of diabetic nephropathy among diabetic patients. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. WHO, Diabetes, WHO, Geneva. 2018. Available at: 

https://www.who.int/health-topics/diabetes. 

Accessed on 4 March 2023. 

2. Cho NH, Shaw JE, Karuranga S. IDF Diabetes Atlas: 

global estimates of diabetes prevalence for 2017 and 

projections for 2045. Diabetes Res Clin Pract. 

2018;138:271-81.  

3. Cho NH, Shaw JE, Karuranga S, Huang Y, da Rocha 

Fernandes JD, Ohlrogge AW, et al. IDF Diabetes 

Atlas: Global estimates of diabetes prevalence for 

2017 and projections for 2045. Diabetes Res Clin 

Pract. 2018;138:271-81.  

4. Lin X, Xu Y, Pan X, Xu J, Ding Y, Sun X, et al. 

Global, regional, and national burden and trend of 

diabetes in 195 countries and territories: an analysis 

from 1990 to 2025. Sci Rep. 2020;10(1):14790.  

5. Ritz E, Rychlík I, Locatelli F, Halimi S. End-stage 

renal failure in type 2 diabetes: a medical catastrophe 

of worldwide dimensions. Am J Kidney Dis. 

1999;34(5):795-808.  

6. Wu AY, Kong NCT, De Leon FA. An alarmingly 

high prevalence of diabetic nephropathy in Asian 

type 2 diabetic patients: the MicroAlbuminuria 

Prevalence (MAP) study. Diabetologia. 

2005;48(1):17-26. 

7. Hill NR, Fatoba ST, Oke JL, Hirst JA, O’Callaghan 

CA, Lasserson DS, et al. Global Prevalence of 

Chronic Kidney Disease-A Systematic Review and 

Meta-Analysis. PLoS one. 2016;11(7):e0158765. 

8. Gheith O, Farouk N, Nampoory N, Halim MA, Al-

Otaibi T. Diabetic kidney disease: world wide 

difference of prevalence and risk factors. J 

Nephropharmacol. 2016;5(1):49-56.  

9. American Diabetes Association. 11. Microvascular 

complications and foot care: Standards of Medical 

Care in Diabetes 2021. Diabetes Care. 

2021;44(1):S151-67.  

10. Aboelnasr MS, Shaltout AK, AlSheikh MR, 

Abdelhameed AH, Elrefaey W. Diabetic Kidney 

Disease in Patients Newly Diagnosed with Type-2 

Diabetes Mellitus: Incidence and Associations. Saudi 

J Kidney Dis Transpl. 2020;31(1):191-9.  

11. Ali A, Iqbal F, Taj A, Iqbal Z, Amin MJ, Iqbal QZ. 

Prevalence of microvascular complications in newly 

diagnosed patients with type 2 diabetes. Pak J Med 

Sci. 2013;29(4):899-902.  

12. Raman R, Gupta A, Krishna S, Kulothungan V, 

Sharma T. Prevalence and risk factors for diabetic 

microvascular complications in newly diagnosed 

type II diabetes mellitus. Sankara Nethralaya 

Diabetic Retinopathy Epidemiology and Molecular 

Genetic Study (SN-DREAMS, report 27). J Diab 

Compl. 2012;26(2):123-8. 

13. Deepa DV, Kiran BR, Srikant GR. Macrovascular 

and Microvascular Complications in Newly 

Diagnosed Type 2 Diabetes Mellitus. Indian J Clin 

Pract. 2014;25(7):644-8. 



Saha SK et al. Int J Res Med Sci. 2023 May;11(5):1439-1443 

                                                  International Journal of Research in Medical Sciences | May 2023 | Vol 11 | Issue 5    Page 1443 

14. The IDF Diabetes Atlas, China Country report, 8th 

edition, 2017. Available at: http://reports.instantatlas. 

com/report/view/846e76122b5f476fa6ef09471965 

aedd/CHN. Accessed on 05 January, 2023.  

15. Weng J, Ji L, Jia W. Standards of care for type 2 

diabetes in China. Diabetes/ Metabol Res Rev. 

2016;32(5):442-58. 

16. Spijkerman AMW, Dekker JM, Nijpels G, Adriaanse 

MC, Kostense PJ, Ruraard D, et al. Microvascular 

Complications at Time of Diagnosis of Type 2 

Diabetes Are Similar Among Diabetic Patients 

Detected by Targeted Screening and Patients Newly 

Diagnosed in General Practice. Diabetes Care. 

2003;26:2604-08.  

17. Potluri R, Purmah Y, Dowlat M, Sewpaul N, Lavu 

D. Microvascular diabetic complications are more 

prevalent in India compared to Mauritius and the UK 

due to poorer diabetic control. Diab Res Clin Pract. 

2009;86:e39-e40.  

18. Gross JL, De Azevedo MJ, Silveiro SP, Canani LH, 

Caramori ML, Zelmanovitz T. Diabetic 

Nephropathy: Diagnosis, Prevention, and Treatment. 

Diabetes Care. 2005;28:176-88.  

19. Martin M, Edrisa M, Sinabulya I, Samuel K, Frank 

M, Kiiza MC. Microalbuminuria among Newly 

Diagnosed Diabetic Patients at Mulago National 

Referral Hospital in Uganda: A Cross Sectional 

Study. J Obes Weight Loss Medicat. 2018;4(1).  

20. Sosale A, Kumar KMP, Sadikot SM, Nigam A, Bajaj 

S, Zargar AH et al. Chronic complications in newly 

diagnosed patients with Type 2 diabetes mellitus in 

India. Indian J Endocrinol Metab. 2014;18(3):355-

60.  

21. Aboelnasr MS, Shaltout AK, Al Sheikh MR, 

Abdelhameed AH, Elrefaey W. Diabetic Kidney 

Disease in Patients Newly Diagnosed with Type-2 

Diabetes Mellitus: Incidence and Associations. Saudi 

J Kidney Dis Transpl. 2020;31(1):191-9. 

22. Bansal D, Gudala K, Esam HP, Nayakallu R, 

Vyamusani RV, Bhansali A. Microvascular 

Complications and Their Associated Risk Factors in 

Newly Diagnosed Type 2 Diabetes Mellitus Patients. 

Int J Chronic Dis. 2014;201423:7.  

23. Freedman BI, Bostrom M, Daeihagh P, Bowden 

DW. Genetic Factors in Diabetic Nephropathy. 

CJASN. 2007;2(6):1306-16.  

24. Wei L, Xiao Y, Li L, Xiong X, Han Y, Zhu X, et al. 

The Susceptibility Genes in Diabetic Nephropathy. 

Kidney Dis. 2018;4:226-37.  

25. Mayega RW, Rutebemberwa E. Clinical presentation 

of newly diagnosed diabetes patients in a rural 

district hospital in Eastern Uganda. Afr Health Sci. 

2018;18(3):707-19. 

26. Rahim MA, Zaman S, Habib SH, Afsana F, Haque 

WMMU, Iqbal S. Evaluation of risk factors for 

diabetic nephropathy among newly diagnosed type 2 

diabetic subjects: preliminary report from a tertiary 

care hospital of Bangladesh. Birdem Med J. 

2020;10(2):88-91. 

27. Raman R, Gupta A, Krishna S, Kulothungan V, 

Sharma T. Prevalence and risk factors for diabetic 

microvascular complications in newly diagnosed 

type II diabetes mellitus. Sankara Nethralaya 

Diabetic Retinopathy Epidemiology and Molecular 

Genetic Study (SN-DREAMS, report 27). J Diab 

Compl. 2012;26(2):123-8.  

28. Agarwal N, Sengar NS, Jain PK, Khare R. 

Nephropathy in newly diagnosed type 2 diabetics 

with special stress on the role of hypertension. J 

Assoc Phys India. 2011;59:145-7.  

29. Bansal D, Gudala K, Esam HP, Nayakallu R, 

Vyamusani RV, Bhansali A. Microvascular 

Complications and Their Associated Risk Factors in 

Newly Diagnosed Type 2 Diabetes Mellitus Patients. 

Int J Chron Dis. 2014;201423:7. Aaccessed on 27 

January, 2023. 

30. Singh AK, Farag YMK, Mittal BV, Subramanian 

KK, Reddy SRK, Acharya VN, et al. Epidemiology 

and risk factors of chronic kidney disease in India-

results from the SEEK (Screening and Early 

Evaluation of Kidney Disease) study. BMC Nephrol. 

2013;14:14 

31. Ali A, Iqbal F, Taj A, Iqbal Z, Amin MJ, Iqbal QZ. 

Prevalence of microvascular complications in newly 

diagnosed patients with type 2 diabetes. Pak J Med 

Sci. 2013:29(4):899-02. 

32. Tziomalos K, Athyros VG. Diabetic Nephropathy: 

New Risk Factors and Improvements in Diagnosis. 

Rev Diabet Stud. 2015;12(1-2):110-8. 

 

 

 

 

 

 

 

Cite this article as: Saha SK, Saifuddin MMD, 

Moni TT, Kadir MR, Haque A, Mithila ST. Diabetic 

nephropathy and its risk factors among patients with 

diabetes mellitus-an observational study. Int J Res 

Med Sci 2023;11:1439-43. 


