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Risk Factors for Diabetic Nephropathy among Newly
Detected Type 2 Diabetic Patients Attending a Tertiary
Care Hospital of Bangladesh

MA RAHIM?, WMMU HAQUEP, F AFSANAS, S ZAMAN¢Y, S IQBALP

Abstract:

Background: Patients with type 2 diabetes mellitus may
present with different macro- and micro-vascular
complications including diabetic nephropathy. This study
was designed to evaluate the risk factors for diabetic
nephropathy among newly detected type 2 diabetic patients.

Methods: This case-control study was done at BIRDEM
General Hospital, Dhaka, Bangladesh from January to
September 2017. Adult (218 years), type 2 diabetic patients,
who were detected as diabetic for the first time, within the
previous three months and who tested, at least, 2 urine samples
for urine albumin to creatinine ratio (UACR), at least 6
weeks apart, were consecutively enrolled for the study.
Pregnant ladies, patients with diagnosed kidney disease,
patients having features of glomerulonephritis and systemic
diseases like vasculitis and systemic lupus erythematosus,
history of recent fever, urinary tract infection and menstruation
were excluded. Patients having UACR 230 mg/g in at least
2 (out of 3, if tested) samples were taken as cases and those
with UACR < 30 mg/g were controls. Data were analyzed by
statistical package for social sciences (SPSS) version 20.

Results: Total patients were 224 with female predominance
(150, 67%). Fifty one (22.8%) patients had diabetic

Introduction:

Diabetic nephropathy is one of the most common micro-
vascular complications of diabetes mellitus (DM) and
affects 20-40% of all diabetic patients.! Diabetic
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nephropathy (microalbuminuria =47 and overt proteinuria
= 4). Multivariate regression analysis revealed that,
hypertension [odds ratio (OR) =3.71; 95% CI 1.23 to 4.31,
p =0.003], smoking (OR = 3.27; 95% CI 2.91 to 4.79, p =
0.003), family history of diabetes (OR = 2.31; 95% CI 1.84
to 3.14, p = 0.005) and diabetic nephropathy (OR = 3.34;
95% CI 2.40 to 4.97, p = 0.001), dyslipidaemia (OR = 2.31;
95% CI 1.98 to 3.91, p = 0.023), increased body mass index
(BMI) (OR=2.11; 95% CI 1.54 to 4.87, p = 0.001 and high
glycated haemoglobin (HbAIc) (OR 3.21; 95% CI 1.71 to
5.97, p = 0.034) were significant risk factors for diabetic
nephropathy.

Conclusion: One in every five type 2 diabetic patients had
diabetic nephropathy during diabetes diagnosis and most
patients had microalbuminuria. Hypertension,
dyslipidaemia, smoking, family history of diabetes and
diabetic nephropathy, increased BMI and high HbAIc were
significant risk factors for diabetic nephropathy among newly
detected type 2 diabetic patients.

Key words: diabetic nephropathy, new, risk factor, type 2
diabetes mellitus.
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nephropathy is typically described in patients with long
duration of diabetes but patients with type 2 DM
(T2DM) may present with diabetic nephropathy.?
Diabetic nephropathy is the leading cause of chronic
kidney disease (CKD) and end-stage renal disease
(ESRD) in developed countries and rapidly becoming
the number one cause of CKD in developing countries,
largely contributed by the increasing prevalence of
T2DM.137

Over 90% of the global diabetic population are having
T2DM and half of all T2DM patients remain
undiagnosed.® T2DM typically passes through pre-
diabetes stages before being identified. Because of such
indolent course of T2DM, it is seen that when diagnosed,
over half of T2DM patients have some form of diabetic
complications.””!'! In such patients, diabetic
nephropathy ranges between 10 and 56.2% in different
series.”"12 In resource poor settings, patients may have
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less access to health care facilities and thus occurs delay
in diabetes diagnosis.!?

Risk factors for diabetic nephropathy include advanced
age, obesity, long duration and poor control [high
glycated haemoglobin (HbA1c)] of diabetes, presence
of hypertension, dyslipidaemia, family history of
diabetic nephropathy, presence of other microvascular
diseases etc.!*!> Among newly detected diabetic
subjects, higher HbA1c levels, hypertension, increased
age, dyslipidaemia and co-existing diabetic retinopathy
are described as risk factors for microalbuminuria and
overt proteinuria in different countries including
India!®16:17 Pakistan!!, Egypt?, Uganda!® and Iran® but
the exact prevalence of diabetic nephropathy and the
predictors and/or associated risk factors are not well
described among Bangladeshi patients with newly
detected T2DM.

In resource constrain settings like Bangladesh, most
newly detected T2DM patients undergo urine for routine
and microscopic examinations, sometimes accompanied
by semi-quantitative dipstick tests and serum creatinine
levels for evaluation of kidney function.
Microalbuminuria (24-hour urine albumin excretion
between 30 and 299 mg) is the earliest sign of diabetic
nephropathy, at which level dipstick test remains
negative.'” On the other hand, serum creatinine level
may remain normal even in patients with nephrotic range
proteinuria. So, it is assumed that large numbers of newly
detected T2DM patients remain beyond proper
evaluation for their renal status. These patients pass
years after years without being properly evaluated unless
they develop advanced stages of diabetic nephropathy
and renal failure. With this context, this study was
designed to evaluate risk factors for diabetic
nephropathy among newly detected type 2 diabetic
patients.

Methods:

A case-control study was done at outpatient department
of Bangladesh Institute of Research and Rehabilitation
in Diabetes, Endocrine and Metabolic Disorders
(BIRDEM) General Hospital, Dhaka, Bangladesh from
January to September 2017. Adult (>18 years), type 2
diabetic patients, who were detected as diabetic for the
first time within the previous three months and who
tested, at least, two urine samples for urine albumin to
creatinine ratio (UACR) (at least 6 weeks apart) were
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consecutively enrolled for the study. Pregnant ladies,
patients with diagnosed kidney disease, patients having
features of glomerulonephritis and systemic diseases
including systemic lupus erythematosus and vasculitis,
history of recent fever, urinary tract infection and
menstruation were excluded. Patients having UACR >30
mg/g in at least 2 (out of 3, if tested) samples were cases
and those with UACR < 30 mg/g were controls. Age,
presence of hypertension, dyslipidaemia, smoking,
family history of diabetes and diabetic nephropathy,
body mass index (BMI) and HbA 1c were evaluated as
possible risk factors for diabetic nephropathy. Data were
analyzed by statistical package for social sciences
(SPSS) version 20. After univariate analysis of the pre-
determined risk factors, all were combined in a
multivariate logistic regression model. Odds ratio (OR),
95% confidences interval (95% CI) and p values were
recorded. The study protocol was approved by the
Institutional Review Board (IRB) of BIRDEM General
Hospital. Informed written consent was obtained from
each of the study subjects before enrolment for the
study.

Results:

Total patients were 224 and among them 150 (67%) were
females. Fifty one (22.8%) patients had diabetic
nephropathy (cases) and rest 173 patients without
diabetic nephropathy were controls. Base-line
characteristics of the study participants are shown in
Table I.

One hundred and eighty two (81.3%) patients were
asymptomatic regarding presentation of diabetes and
only six (2.7%) patients presented with complication
[abnormal glycaemic status was first identified during
acute myocardial infarction and oral glucose tolerance
test (OGTT) confirmed diabetes at a later stage] (Table
II). Blood glucose values (fasting, 2-hour post glucose)
and HbAlc levels are presented in Table II. Besides
nephropathy, other common diabetic complications
among the study subjects were diabetic retinopathy
(30, 13.4%) and coronary artery disease (CAD) (20, 8.9%)
(Table II).

Most (173, 77.2%) patients had normal UACR.
Distribution of study subjects according to UACR is
presented in Table I1I. Most (118, 52.7%) patients had
an estimated glomerular filtration rate (¢GFR) [calculated
by 2009 chronic kidney disease-epidemiology (CKD-
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EPI) creatinine-based equation] of 60 ml/min/1.73 m? dyslipidaemia, higher BMI and high HbAlc were
and only 6 (2.7%) patients had eGFR <60 ml/min/1.73 m? significant (Table V). On multivariate logistic regression,
(Table IV). it was found that, hypertension, smoking, family history
of diabetes and diabetic nephropathy, dyslipidaemia, BMI

On univariate analysis, hypertension, smoking, family -
and high HbA1c appeared as significant (Table VI).

history of diabetes and diabetic nephropathy,

Table-1

Base-line characteristics of study participants (N = 224)

Characteristics Cases =51 Control =173 p value
Age (mean+SD) (years) 46.549.3 43.9+10.2 0.355
Male/Female (number) 20/31 54/119 0.068
Family history of diabetes mellitus 38(74.5%) 96 (55.5%) 0.001
Family history of diabetic nephropathy 29 (29/38,76.3%) 40 (40/96,41.7%) 0.014
Past history of gestational diabetes 7(7/31,22.6%) 18(18/119,15.1%) 0.053
Hypertension 24 (47.1%) 33 (19.1%) 0.003
Dyslipidaemia 19(37.3%) 34(19.7%) 0.001
Smoker 13 (25.5%) 16(19.2%) 0.001
Body mass index??

Underweight

(<18.5kg/m?) (1) - 1(0.6%) 0.580

Normal weight

(18.5-22.9kg/m?) (29) 2(3.9%) 27 (15.6%) 0.029

Overweight

(23-24.9kg/m?) (79) 7(13.7%) 72 (41.6%) 0.0003

Mean+SD 26.62+2.47 24.70+1.87 0.0001

Table-IT

Clinical presentation, glycaemic profile and chronic complications of the study participants (N = 224)

Features/glycaemic status Cases=51 Controls =173 p value
Presentation
Asymptomatic 42 (82.4%) 140 (80.9%) 0.809
Classical 4(7.8%) 32 (18.5%) 0.068
With complication 5(9.8%) 1(0.6%) 0.004
Atypical - - -
Glycaemic status (Mean+SD)
Fasting blood glucose (mmol/L) 9.93+2.67 9.96+3.05 0.094
Blood glucose value 2-h after 75 gm glucose intake (mmol/L) 16.00+2.92 16.45+4.01 0457
HbAlc (%) 7.52+.46 7.40+.82 0.079
Chronic complications of diabetes mellitus
Retinopathy 18(35.3%) 12 (6.9%) 0.034
Neuropathy 8 (15.7%) 3 (L.7%) 0.003
Nephropathy 51(100%) - -
Coronary artery disease 8 (15.7%) 12 (6.9%) 0.55

Stroke/transient ischaemic attack - - -
Peripheral vascular disease - - -
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Table-III
Status of albuminuria of the study participants (N = 224)

Status of albuminuria Frequency Percentage
Normoalbuminuria (UACR <30 mg/g) 173 772
Microalbuminuria (UACR 30-299 mg/g) 47 21.0
Overt-proteinuria (UACR €300 mg/g) 4 1.8

Table-IV

Distribution of patients according to estimated glomerular filtration rate (eGFR) (N = 224)

eGFR range, ml/min/1.73 m? Cases=51 Controls =173 p value
>90 21(41.2%) 81 (46.8%) 0481
60-89 26(51.0%) 90 (52.0%) 0.90
45-59 3(5.9%) 1(0.6%) 0.012
3044 1(2.0%) 1(0.6%) 0.358
15-29 - - -
<15 - - -

Table-V

Risk factors for diabetic nephropathy (univariate analysis) among newly diagnosed type 2 diabetic subjects
Risk factor Cases Controls Odds ratio  95% confidence  p value
(n=51) (n=173) (OR) interval (CI)

Age
>45(99) 28 71 1.74 0.93t03.28 0.081
<45(125) 23 102
Sex
Male (74) 20 4 142 0.74t02.71 0.286
Female (150) 31 119
Hypertension
Present (57) 24 33 3.77 1.93t07.35 0.0001
Absent (167) 27 140
Dyslipidaemia
Present (53) 19 A 242 1.22t04.79 0.01
Absent (171) 32 139
Smoker
Yes (29) 13 16 335 1.48107.56 0.003
No (195) 38 157
Family history of diabetes mellitus
Yes (134) 38 9% 2.34 1.16t04.70 0.0106
No (90) 13 77
Family history of diabetic nephropathy (n=134)
Yes (69) 29 40 451 1.92t010.56 0.005
No (65) 9 56
BMI (kg/m?)
>23.0(193) 49 144 493 1.13t021.44 0.033
<23.0(31) 2 29
HbAlc (%)
>7(160) 4 116 3.08 1.30t07.28 0.01
<7(64) 7 57

BMI - body mass index, HbA1c — glycated haemoglobin
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Table-VI

Multivariate regression analysis for the risk factors for diabetic nephropathy among
newly diagnosed type 2 diabetic subjects

Risk factors Odds ratio 95% confidence interval p value
Age 0.51 0.30t00.76 0.344
Sex (male) 1.33 0.97t0 1.64 0.067
Hypertension 371 1.23t04.31 0.003
Smoking 327 291t04.79 0.003
Family history of diabetes 231 1.84t03.14 0.005
Family history of diabetic nephropathy 334 240t04.97 0.001
Dyslipidaemia 231 1.98t03.91 0.023
Body mass index 2.11 1.54t04.87 0.001
HbAlc 321 1.71t05.97 0.034

HbA 1c — glycated haemoglobin

Discussion:

The findings from the present research work revealed
that nearly 23% of newly detected T2DM patients
fulfilled criteria for diabetic nephropathy. During
evaluation of risk factors for diabetic nephropathy among
them, it was found that, family history of diabetes and
diabetic nephropathy, smoking, hypertension,
dyslipidaemia, BMI and HbA 1¢ were significant.

Mean age of the present study subjects was nearly 45
years and two-thirds were females. In a study from
Uganda, it was found that over 51% of newly detected
diabetic patients were males with mean age of 46 years!8
while over two-thirds were males in a study in India.?!
An Egyptian report showed two-thirds of newly
detected diabetic patients being females and mean age
was over 48 years.” Bansal et al reported female
predominance (59%) of newly detected diabetic patients
in another Indian report with mean age of nearly 50
years.?? Increased age is an established risk factor for
diabetic nephropathy and this observation appeared
true for the newly detected diabetic patients also, as
revealed in several other studies.'®17-22

Family history of DM and diabetic nephropathy were
reported as risk factors for diabetic nephropathy, both
in established diabetic cases and among newly detected
T2DM cases*!>-1% and findings of the present
investigation are in line of this statement. One-sixth of
the female patients also had a past history of gestational

diabetes mellitus in the present report. Mayega and
Rutebemberwa from Uganda reported that over half of
their newly diagnosed diabetic patients were females
and one-fifth had a family history of DM.?

Present study revealed that over half of the study
participants were obese and one-third were over-weight,
one-fourth had hypertension and nearly one-fourth had
dyslipidaemia. Presence of hypertension, dyslipidaemia
and increased BMI were identified as significant risk
factors for diabetic nephropathy in the present study.
Dyslipidaemia was identified as a significant association
for diabetic nephropathy in a study performed in Egypt.2
Hypertension was reported as a significant risk factor
for diabetic nephropathy in several reports among newly
detected diabetic patients.!%17-21 Hypertension can
cause CKD, proteinuria, aggravate retinopathy and
adversely influence the overall outcome.
Antihypertensive medications reduce proteinuria and
this effect is prominent for angiotensin receptor
inhibitors (ACEIls), angiotensin receptor blockers
(ARBs)!? and non-dydropyridine calcium channel
blockers. Increased BMI was a significant risk factor for
diabetic nephropathy in reports of others including
those by Rahman et al and Agarwal et al.'®!7

Almost 13% of newly detected diabetic patients were
smokers in this study and this rate was over 25% for
those having diabetic nephropathy. Smoking is an
established risk factor for diabetic nephropathy.
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Aboelnasr et al reported that non-smoking was
protective against diabetic nephropathy among newly
diagnosed T2DM patients in Egypt.>

Over four-fifths of newly detected diabetic patients were
diagnosed during some routine investigations for some
other reasons in this study. Six of the patients of current
study were detected as having an abnormal glycaemia
during an acute coronary event. Regarding chronic
complications of DM, over 13% had diabetic retinopathy
and 5% had neuropathy, both were more common among
those having nephropathy. This observation was in
agreement with findings by Heydari et al and Deepa et
al from Iran and India respectively.®-!? Diabetic
nephropathy and diabetic retinopathy are common
outcomes of similar risk factors and diabetic retinopathy
is a predictor for diabetic nephropathy.

Long duration of diabetes and poor glycaemic controls
are independent risk factors for diabetic complications
including diabetic nephropathy.* T2DM patients with
duration of diabetes for 3 months or less were included
in this study. It is not possible to say definitely that for
how long these patients were having abnormal
glycaemic status. Mean HbAlc of the current newly
detected diabetic cohort was just over 7.4%. Mean
HbAlc was 8.6% in an Egyptian cohort® while it was
13.9% in another cohort from Uganda.'® We found high
HbAlc in our patients as a significant risk factor for
diabetic nephropathy, which is in line of other
reports.>16:17

Presence of abnormal UACR in two (out of three, if
required) samples were used to diagnose diabetic
nephropathy and patients having clinical and laboratory
features of glomerulonephritis were excluded; it is not
certain that none of the patients had other causes of
proteinuria, as many were hypertensive. None of our
study subjects underwent a kidney biopsy, so any
concomitant disease like minimal change disease could
not be excluded with confidence. As the present study
was a done in a tertiary care hospital, it is understandable
that, the findings from this study should not be
generalized for all Bangladeshi newly diagnosed T2DM
patients.

From the findings of the present study, it can be
concluded that, almost 23% newly diagnosed type 2
diabetic patients had diabetic nephropathy; most of the
patients had microalbuminuria and only 2% patients
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had overt proteinuria. Regarding risk factors for diabetic
nephropathy, hypertension, dyslipidaemia, smoking,
family history of diabetes and diabetic nephropathy,
high BMI and high HbAlc were significant. It is
emphasized that, all type 2 diabetic patients should be
tested for UACR for evaluation of diabetic nephropathy
during their diabetes detection, otherwise they will
remain beyond proper evaluation and many diabetic
nephropathy cases will be missed. It is recommended
that modifiable risk factors like obesity, status of
glycaemic control, hypertension, dyslipidaemia and
smoking should be identified and intervened.

Acknowledgement:

We express our acknowledgements to Samira Humaira
Habib, Senior Research Officer, Health Economics Unit
of Bangladesh Diabetic Somity (BADAS) and Professor
Md. Mozammel Haque, Professor of Biochemistry,
Bangabandhu Sheikh Mujib Medical University
(BSMMU) for their suggestions and assistance in
analyzing and interpretation of data.

Conflicts of interest: Nothing to declare.

References:

1. Gheith O, Farouk N, Nampoory N, Halim MA, Al-Otaibi
T. Diabetic kidney disease: worldwide difference of
prevalence and risk factors. J Nephropharmacol 2016; 5(1):
49-56.
https://doi.org/10.4103/1110-9165.197379
PMid:28197499

2. 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-
199.
https://doi.org/10.4103/1319-2442.279940
PMid:32129213

3. United States Renal Data System. 2016 USRDS annual data
report: Epidemiology of kidney disease in the United States.
In: National Institutes of Health National Institute of
Diabetes and Kidney Diseases. Bethesda, MD 2016.

4.  Grams ME, McDonald SP. Epidemiology of Chronic Kidney
Disease and Dialysis. In: Feehally J, Floege J, Tonelli M,
Johnson RJ, Editors. Comprehensive Clinical Nephrology.
6th Edition. Edinburgh. Elsevier Inc. 2019. p 903-911.

5. 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.
https://doi.org/10.1371/journal.pone.0158765
PMid:27383068 PMCid:PMC4934905



Risk Factors for Diabetic Nephropathy among Newly Detected Type 2 Diabetic Patients

MA Rahim et al.

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 Apr;138:
271-281.

https://doi.org/10.1016/j.diabres.2018.02.023
PMid:29496507

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 Sep 8;10(1):14790.
https://doi.org/10.1038/s41598-020-71908-9
PMid:32901098 PMCid:PMC7478957

Kohner EM, Aldingion SJ, Stratton IM, Manlet SE, Holman
RR, Matthews DR, et al. United Kingdom Prospective
Diabetes Study, 30: diabetic retinopathy at diagnosis of
non-insulin-dependent diabetes mellitus and associated risk
factors. Arch Ophthalmol 1998;116:297-303.
https://doi.org/10.1001/archopht.116.3.297
PMid:9514482

Heydari I, Radi V, Razmjou S, Amiri A. Chronic
complications of diabetes mellitus in newly diagnosed
patients. Int J Diab Mel 2010;2:61-63.
https://doi.org/10.1016/j.ijdm.2009.08.001

10. 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-
648.

Ali A, Igbal F, Taj A, Igbal Z, Amin MJ, Igbal QZ. Prevalence
of microvascular complications in newly diagnosed patients
with type 2 diabetes. Pak J Med Sci 2013:29(4):899-902.
https://doi.org/10.12669/pjms.294.3704

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;26:2604-2608.
https://doi.org/10.2337/diacare.26.9.2604
PMid:12941726

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:¢39-¢40.
https://doi.org/10.1016/j.diabres.2009.08.008
PMid:19766343

14. Gross JL, de Azevedo MJ, Silveiro SP, Canani LH, Caramori

ML, Zelmanovitz T. Diabetic Nephropathy: Diagnosis,
Prevention, and Treatment. Diabetes Care 2005:28:176-
188.

https://doi.org/10.2337/diacare.28.1.164

PMid: 15616252

15.

16.

17.

18.

19.

20.

21.

22.

23.

Unnikrishnan R, Rema M, Pradeepa R, Deepa M,
Shanthirani CS, Deepa R, et al. Prevalence and Risk Factors
of Diabetic Nephropathy in an Urban South Indian
Population. Diabetes Care 2007;30:2019-2024.
https://doi.org/10.2337/dc06-2554

PMid: 17488949

Raman R, Gupta A, Krishna S, Kulothungan V, Sharma T.
Prevalence and risk factors for diabetic microvascular
complications in newly diagnosed type Il diabetes mellitus.
Sankara Nethralaya Diabetic Retinopathy Epidemiology
and Molecular Genetic Study (SN-DREAMS, report 27). J
Diabetes Complications 2012 ;26(2):123-128.
https://doi.org/10.1016/j.jdiacomp.2012.02.001
PMid:22446033

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 Physicians India 2011;59:145-147.

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):

https://doi.org/10.23937/2572-4010.1510021
PMid:31098596 PMCid:PMC6516080

American Diabetes Association. 11. Microvascular
complications and foot care: Standards of Medical Care in
Diabetes 2021. Diabetes Care 2021; 44(Suppl. 1):
S151-S167.

https://doi.org/10.2337/dc21-S011

PMid:33298422

Pan WH, Yeh WT. How to define obesity? Evidence-based
multiple action points for public awareness, screening, and
treatment: an extension of Asian-Pacific recommendations.
Asia Pac J Clin Nutr 2008; 17(3):370-374.

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 May-Jun; 18(3): 355-360.
https://doi.org/10.4103/2230-8210.131184
PMid:24944931 PMCid:PMC4056135

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; Article
ID 201423, 7 pages.
https://doi.org/10.1155/2014/201423

PMid:26464850 PMCid:PMC4590918

Mayega RW, Rutebemberwa E. Clinical presentation of newly
diagnosed diabetes patients in a rural district hospital in
Eastern Uganda. Afr Health Sci 2018 Sep; 18(3): 707-719.
https://doi.org/10.4314/ahs.v18i3.29

PMid:30603004 PMCid:PMC6307025

21



