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Introduction

Diabetes mellitus global prevalence was estimated to be 9.3% (463 
million people) in the year 2019, projected to rise to 10.2% (578 
million) by 2030 and 10.9%  (700 million) by 2045, which is 
frequently associated with various other cardiovascular  (CV) 
risk factors.[1,2] Various studies have shown that the overall 
prevalence of  dyslipidemia in India ranges from 10.0% to 
93.0%.[2‑5] It is well‑established that dyslipidemia is a major risk 

factor for macrovascular complications in patients with type 2 
diabetes mellitus (T2DM).[4‑9] But, the important shortcoming of  
Indian epidemiological studies is the lack of  large studies with 
details of  patterns of  dyslipidemia.[10] When compared with the 
Western populations, Indians and migrant South Asians tend to 
have higher TG levels and lower HDL cholesterol, while total 
cholesterol levels are lower when compared with studies from 
United States and United  Kingdom.[11‑13] Although diabetes 
and dyslipidemia commonly coexist in India, there is a lack of  
evidence on the pattern of  dyslipidemia and whether dyslipidemia 
is adequately managed or not, particularly in rural populations 
in a real‑world setting. Long‑standing macro and microvascular 
complications are also common in Indian diabetics as compared 
to other races and ethnic groups.[16] In Asian Indians, abdominal 
obesity has been recognized as an important risk factor for 
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CVD.[14‑16] According to the ICMR‑INDIAB study, the prevalence 
of  abdominal obesity varied from 16.9% in Jharkhand to 36.3% 
in Chandigarh.[17]

A strong familial clustering of  diabetic nephropathy in Indian 
T2DM was reported.[18] Strong clustering of  cardiovascular risk 
factors or syndrome X – namely central obesity, hyperinsulinemia, 
dyslipidemia, hypertension, and glucose intolerance has been 
found in various studies.[18‑22] Assessment of  the level of  diabetes 
control in a population using glycated hemoglobin  (HbA1c) 
is a good indicator of  the quality of  diabetes care available to 
the population. Although few studies have assessed the quality 
of  diabetes care in India, they either have confined themselves 
to clinic outpatients or have sampled individuals from small, 
geographically discrete urban areas.[23‑27] Good glycemic control 
is key for the prevention of  long‑term complications of  diabetes. 
Measurement of  HbA1c is now universally accepted as the 
most reliable indicator of  long‑term‑glycemic control because 
it accurately reflects individual’s blood glucose levels over the 
preceding 2–3 months, but in rural settings, particularly in this 
part of  India, this novel marker is infrequently used by local 
practitioners due to lack of  awareness and logistic reasons. 
Various national and international diabetes organizations have 
defined targets for good glycemic control as an HbA1c level 
of  below 7.0% or below 6.5%.[28,29] The situation is worse in 
developing countries, as a recent population‑based study from 
China showed that only 39.7% of  patients treated for diabetes 
had adequate glycemic control.[30,31] Previous studies from 
India have also highlighted the problem of  poor attainment 
of  glycemic targets among patients with diabetes; however, 
the majority of  these studies have been clinic‑based. In phase 
1 of  the INDIAB study, mean HbA1c levels were highest in 
Chandigarh (9.1 ± 2.3%), followed by Tamil Nadu (8.2 ± 2.0%), 
Jharkhand (8.2 ± 2.4%), and Maharashtra (8.0 ± 2.1%).[17] Good 
glycemic control  (HbA1c <7%) was observed only in 31.1% 
of  urban and 30.8% of  rural subjects.[17] The Diabcare‑Asia 
Study assessed diabetic patients recruited from 230 centers 
across 12 Asian countries; the Indian component of  the study 
included 2,269 subjects from 26 centers, and the mean HbA1c 
level was found to be 8.9 ± 2.1%, with more than 83.0% of  
participants having HbA1c levels above 7.0%.[32] Association has 
also been noted of  higher triglyceride levels with higher HbA1c 
levels as a likely reflection of  poor glycemic control preceding 
hypertriglyceridemia.[17]

In view of  the scarcity of  information regarding the present 
glycemic status and dyslipidemia of  the population residing in 
this rural tribal locality of  Jharkhand, this noninterventional 
study was conducted to compare the findings of  this study with 
earlier similar studies in the region.

Materials and Methods

This cross‑sectional study was conducted between August 2019 to 
June 2020 in patients who were known as diabetic or Self‑reported 
as having diabetes based on ADA guidelines or current use of  

medications for diabetes (insulin or oral hypoglycemic agents). 
A total of  105 patients participated voluntarily as they presented 
in the Private Clinic  (OPD) of  Dr  Sumit Kumar, of  which 
97 patients diagnosed with T2DM were assessed during their 
treatment for Hb1Ac and dyslipidemias. The sample size was 
calculated using formulae based on mean ± standard deviation 
from similar phase 1 of  the INDIAB study.[17] Ethical clearance 
and acceptance of  the protocol of  the research project were given 
by the Department of  Endocrinology and Metabolism, CMC 
Vellore, as part of  the project for the award of  the Fellowship 
in Diabetes  (DFID) course. “Written informed consent” was 
taken from the participant, and their participation was completely 
voluntary, and their right to refuse to participate in the study 
was respected.

Criteria for recruitment included T2DM patients between 
30 and 65  years of  age from both sexes with a history 
of  treatment for diabetes for at least 6  months. Diabetic 
patients with co‑morbidities like dyslipidemia, Gestational 
diabetes, Hypothyroidism, Chronic renal failure, Pancreatitis, 
or endocrinopathies like acromegaly, Cushing’s syndrome, 
hyperthyroidism, etc., were excluded from the study. After 
enrollment, participants were subjected to detailed history and 
general physical examination, and findings were recorded in a 
predesigned proforma.

Statistical analysis of  the data was done using Statistical 
Package for the Social Sciences software, IBM SPSS (Statistics 
for Windows) Version  28.0. Armonk, NY: IBM Corp; 2021. 
Continuous variables were checked for normality, and results 
were expressed as mean ± standard deviation. Correlation studies 
between HbA1c and lipid profile parameters such as CH, TGs, 
HDL, LDL, and VLDL were done by Pearson correlation (r) 
test. The “P value” <0.05 was taken as significant (S).

Results

Out of  105  patients with diabetes, 3 were diagnosed with 
T1DM (male/female ratio = 1:2), and 05 patients were diagnosed 
with gestational diabetes mellitus  [Figure  1a]. The rest of  
97 patients of  T2DM [male: 56 and female: 41] were enrolled 
in the study [Figure 1b]. Most of  T2DM patients were Hindus, 
followed by Muslims and Christians [Figure 2]. The mean age 
of  the study population was 53.8 ± 9.9 years [male: 53.5 ± 9.4 
and female: 54.2 ± 10.6 years [Figure 3].

The mean duration of  diabetes was 3.06 ± 2.18 years, of  which 
11.3%  (n  =  11) of  patients had DM since  >5  years, while 
38.1% (n = 37) had DM for 2‑5 years and 50.5% (n = 49) had 
DM  <2  years. The mean duration of  diabetes in male and 
female DM patients was 2.8  ±  1.73 and 3.41  ±  2.67  years, 
respectively [Figure 4].

The mean Hb1Ac of  the study population was 7.24 ± 1.80 [male: 
7.13  ±  1.81  vs. female: 7.38  ±  1.81]. The mean Hb1Ac 
was interestingly higher in patients with DM  <5  years than 
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DM  >5  years  [7.31  ±  1.92  vs. 6.92  ±  1.16]. The mean 
average glucose level of  venous blood in the study was 
163.69  ±  50.62  mg/dl  [male: 160.68  ±  50.78  mg/dl and 
female: 167.80  ±  50.72  mg/dl]. The mean average glucose 
level of  venous blood was marginally higher with DM 
duration <5 years than DM >5 years [165.72 ± 53.85 mg/dl vs. 
154.78 ± 32.53 mg/dl]. The mean Hb1Ac was also higher in 
DM patients who were irregular in treatment and follow‑up in 
the last 6 months than those who were regular in treatment and 
follow‑up [8.75 ± 1.50 vs. 6.08 ± 0.97].

About 65.9% of  patients [n = 64] had high serum TG levels, 
while 64.9% [n = 63] and 63.9% [n = 62] had elevated serum 
VLDL and LDL levels, respectively, but only 30.9% [n = 30] of  
DM patients had CH levels well above normal range [Figure 5].

The mean serum CH, TG, HDL, LDL, and VLDL levels in the study 
population were 190.11 ± 47.65 mg/dl, 186.98 ± 77.39 mg/dl, 
42 ± 7.81 mg/dl, 115.38 ± 41.28 mg/dl, and 37.21 ± 15.61 mg/dl 
respectively. The mean serum HDL levels in patients with DM 
for more than 5  years were interestingly marginally lower 
than in patients diagnosed and treated for diabetes for less 
than 5 years [39.5 ± 3.55 mg/dl vs. 42.57 ± 8.40 mg/dl]. The 
mean HDL level was also lower in patients who presented 
with some neurological complication  [39.98  ±  6.09  mg/dl 
Vs. 44.53 ± 8.99 mg/dl] than those with no complication at 
presentation.

In the present study, 55.7%  (n = 54) DM patients presented 
with some neurological complication as pain, paresthesia, 
numbness, etc., The mean duration of  diabetes in patients who 
presented with complications was 3.74 ± 2.48 years. The mean 
Hb1Ac value in patients presenting with some complication 
was 8.18 ± 1.77, with average venous blood glucose value of  
190.07 ± 49.87 mg/dl. The mean Hb1Ac, average blood glucose, 
and serum TG values of  those patients who were diagnosed 
during the last 1 year were 7.56 ± 2.27, 172.84 ± 63.53 mg/dl, 
210.76  ±  95.53  mg/dl, respectively, which were the highest 
compared to any group of  patients who had diabetes with 
duration of  illness more than 1 year in the study.

Age of  DM patients showed a positive correlation with the 
presence of  hypertension as their co‑morbidities which was 
significant at 0.05 level  (two‑tailed) in the Pearson coefficient 
test (r = 0.215 and P value = 0.035) while showing a negative 
correlation with both serum TG and serum VLDL levels both 
significant at 0.01 levels (two‑tailed) [Figure 6a and b].

Duration of  diabetes (in years) in DM patients showed a positive 
correlation with neurological complications at presentation in 
the study (r = 0.349 and “P value” <0.01). Duration of  diabetes 
(in years) in DM patients showed a negative correlation with the 
Hb1Ac values in these patients but was non‑significant (r = ‑0.142 
and P value = 0.164). Hb1Ac values in diabetic patients in the 
study also showed a positive correlation with the presenting 
complications in these patients (r = 0.588; P value < 0.01).
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Hb1Ac levels showed a significant positive correlation with serum 
cholesterol, serum TG, serum LDL, and serum VLDL levels 
in the study, while Hb1Ac levels showed a significant negative 
correlation with serum HDL levels [Figure 7a‑e].

Hb1Ac levels also showed a significant positive correlation with 
neurological complications (numbness or pain or paresthesia), as 
complained by DM patients in the study [Figure 8].

Discussion

DM patients have been shown to have around two to fourfold 
increased risk of  cardiovascular, peripheral vascular, and 
cerebrovascular disease, which happens to be the leading causes 
of  morbidity and mortality in this population. Many studies have 
shown an association between cardiovascular diseases and diabetic 
dyslipidemia, which is characterized by hypertriglyceridemia, low 
levels of  HDL cholesterol, dense LDL‑cholesterol particles, and 
postprandial lipemia.[2-6,33-37]

The prevalence of  dyslipidemias in the present study (82.5%) 
was comparable with studies done on DM patients by previous 
studies.[3‑5] Various studies have shown that the overall prevalence 
of  dyslipidemias in India ranges from 10.0% to 93.0%.[2]

Previous studies have also reported almost similar findings, 
which reported combined dyslipidemias as the most common 
type with TG and LDL levels outside recommended levels in 
most of  studies.[3‑11,15,17,18,20,26,27] Although decreased serum HDL 
level was reported as the most common abnormality in some 
other studies.[5‑8,10,11,15] Contradictory to the present study, Ahmad N 
et al.[38] in the study on DM patients reported normal serum HDL 
levels. Abnormal lipid profile parameters observed in T2DM might 
have been related to insulin resistance, which might be associated 
with diabetic dyslipidemia and hypertension. Lipoprotein lipase 
(LPL), an insulin‑dependent enzyme that, together with insulin 
resistance, appears to lead to an increase in serum TG levels, while 
serum HDL levels may be further reduced in DM due to elevated 
hepatic lipase activity that catalyzes serum HDL levels.[5]

In the present study, it was observed that uncontrolled diabetes 
with abnormal Hb1Ac levels was present in 62.88% of  DM 
patients, which was comparable with a previous study done 
by   Unnikrishnan R et  al.[23] and Menon  VU et  al.,[26] while 
Saydah  SH et  al.[9] reported that 92.7% of  DM patients had 
abnormal Hb1Ac values whereas Nagpal J et al.,[27] Raheja BS 
et  al.[25] from Diab‑Care‑Asia study and Chuang  LM et  al.[32] 
reported abnormal Hb1Ac levels of  around 42%, 50%, and 
55%, respectively, in their study.

The reported mean Hb1Ac level in the present study is 
comparable with the findings of  ICMR‑INDIAB study by 
Unnikrishnan R et al.[23] and Menon VU et al.,[26] whereas mean 
Hb1Ac levels reported by   Mohan  V et  al.[24] and Raheja  BS 
et al.[25] are much higher as 9.2% and 8.9 ± 2.1%, respectively. 
Unnikrishnan R et  al.[23] also reported that the highest mean 
Hb1Ac values were found in the younger age group compared 
to the older age group, which is consistent with the findings in 
our study while contradictory to our findings, Mohan V et al.[24] 
reported that diabetes control was worse in those with a longer 
duration of  diabetes (9.9 ± 5.5 years).
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as their co‑morbidities which is consistent with findings of  
studies done by Misra A et al.[14-16] and Pradeepa R et al.[17]

Serum lipid profile levels among diabetics in the present study 
showed that the age of  the patients had a negative correlation 
with both the serum TG levels and the serum VLDL levels which 
were both significant at 0.01 levels (two‑tailed) [Figure 7a and b], 
which might be suggesting a better awareness and compliance 
with lipid‑lowering medications in elderly diabetic population 
in the present study.

Different studies reported different relationships between 
glycemic control of  DM and serum lipid levels. In some studies, 
there was a positive correlation between HbA1c and serum 
lipid profiles of  DM patients.[38] However, in some studies, no 
correlation was reported between serum HbA1c and serum lipid 
profiles of  DM patients.[26] In the present study, significant relation 
between HbA1c level and serum lipid parameters including TG, 
LDL, and HDL levels (“P value” <0.05) is consistent with the 
findings ofAhmed N et  al.[38] and Hussain A et  al.,[39] whereas 
Begum  A et  al.,[40] although showed significant correlations 
between HbA1c value and serum levels of  TC, TG, and HDL‑C 
similar to findings in the present study but no significant 
correlation of  HbA1c value with LDL level was present in DM 
patients in their study.

Unnikrishnan R et al.,[23] from the ICMR‑INDIAB study reported 
that increased duration of  diabetes was associated with increased 
complications in DM patients like findings in our study, whereas 
findings from the study by Raheja  BS et  al.,[25] reported the 
correlation of  Hb1Ac values with duration of  diabetes which is 
not coherent with our study.

Conclusion

Our results show that glycemic control in a rural tribal locality 
of  Jharkhand is poor, with only around a third of  DM patients 

The age of  the diabetic patients in the present study showed a 
significant positive correlation with the presence of  hypertension 

Figure  8: Significant correlation of Hb1AC with the presence of 
complications in T2DM patients

Figure 7: (a) Significant correlation of Hb1AC with serum cholesterol in 
T2DM patients in the study. (b) Significant correlation of Hb1AC with serum 
TG in T2DM patients in the study. (c) Significant correlation of Hb1AC 
with serum HDL in T2DM patients in the study. (d) Significant correlation 
of Hb1AC with serum LDL in T2DM patients in the study. (e) Significant 
correlation of Hb1AC with serum VLDL in T2DM patients in the study
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in the study exhibiting good glycemic control and a significant 
proportion having HbA1c levels >7.0%. Diabetic dyslipidemias 
exists in many patients with uncontrolled DM patients with a 
grave risk of  developing macro‑and‑microvascular complications. 
In this challenging scenario, aside from being a reliable indicator 
of  long‑term glycemic control, HbA1c can also be used as a 
surrogate predictor of  dyslipidemia and, thereby, early diagnosis 
and treatment of  dyslipidemia, preventing life‑threatening 
complications in DM patients.

Limitation of the study
Although the present study is not exhaustive, it provides 
a glimpse into the glycemic status and dyslipidemia of  the 
population residing in the locality. Due to the limitation 
of  resources, only those patients who could afford the 
biochemical tests for lipid profile and Hb1Ac were included 
in the study. This limited the chance of  the study population 
being representative of  the total local general population, and 
most of  the participants were representing people from middle 
to high socioeconomic class, but some patients from lower 
socioeconomic status also participated in the study but were 
mostly irregular in their treatment and follow‑up due to logistic 
reasons. Examination of  complications in these patients was 
limited to only clinical examinations as specialized test facility 
was unavailable in the locality.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

References

1.	 Saeedi P, Petersohn  I, Salpea P, Malanda B, Karuranga S, 
Unwin N; IDF Diabetes Atlas Committee, et  al. Global 
and regional diabetes prevalence estimates for 2019 
and projections for 2030 and 2045: Results from the 
International Diabetes Federation Diabetes Atlas, 9(th) 
edition. Diabetes Res Clin Pract 2019;157:107843. doi: 
10.1016/j.diabres.2019.107843.

2.	 Global Burden of Metabolic Risk Factors for Chronic Diseases 
Collaboration. Cardiovascular disease, chronic kidney 
disease, and diabetes mortality burden of cardiometabolic 
risk factors from 1980 to 2010: A  comparative risk 
assessment. Lancet Diabetes Endocrinol 2014;2:634‑47. 
doi: 10.1016/S2213‑8587 (14) 70102‑0.

3.	 Jayarama N, Reddy M, Lakshmaiah V. Prevalence and pattern 
of dyslipidemia in type 2 diabetes mellitus patients in a 
rural tertiary care centre, southern India. Glob J Med Public 
Health 2012;1:24‑8.

4.	 Pandya H, Lakhani J, Dadhania J, Trivedi A. The prevalence 
and pattern of dyslipidemia among type 2 diabetic patients 
at rural based hospital in Gujarat, India. Indian J Clin Pract 
2012;22:640‑8.

5.	 Tagoe  DNA, Amo‑Kodieh  P. Type  2 diabetes mellitus 
influences lipid profile of diabetic patients. Ann Biol Res 
2013;4:88‑92.

6.	 Jialal I, Singh G. Management of diabetic dyslipidemia: An 
update. World J Diabetes 2019;10:280‑90. doi: 10.4239/wjd.
v10.i5.280.

7.	 Protopsaltis  ID, Konstantinopoulos  PA, Kamaratos  AV, 
Melidonis  AI. Comparative study of prognostic value 
for coronary disease risk between the U.K. prospective 
diabetes study and Framingham models. Diabetes Care 
2004;27:277‑8.

8.	 Farmer  JA. Diabetic dyslipidemia and atherosclerosis: 
Evidence from clinical trials. Curr Diab Rep 2008;8:71‑7.

9.	 Saydah  SH, Fradkin  J, Cowie  CC. Poor control of risk 
factors for vascular disease among adults with previously 
diagnosed diabetes. JAMA 2004;291:335‑42.

10.	 Chandra  KS, Bansal  M, Nair  T, Iyengar  SS, Gupta  R, 
Manchanda SC, et al. Consensus statement on management 
of dyslipidemia in Indian subjects. Indian Heart J 
2014;66 Suppl 3(Suppl 3):S1‑51.

11.	 McKeigue  PM, Miller  GJ, Marmot  MG. Coronary heart 
disease in south Asians overseas: A review. J Clin Epidemiol 
1989;42:597‑609.

12.	 Enas  EA. Coronary artery disease epidemic in Indians: 
A cause for alarm and call for action. J Indian Med Assoc 
2000;98:694‑5, 697‑702.

13.	 Enas EA, Dharmarajan TS, Varkey B. Consensus statement 
on the management of dyslipidemia in Indian subjects: 
A different perspective. Indian Heart J 2015;67:95‑102.

14.	 Misra  A, Khurana  L. Obesity‑related non‑communicable 
diseases: South Asians vs White Caucasians. Int J 
Obes (Lond) 2011;35:167‑87.

15.	 Misra A, Shrivastava U. Obesity and dyslipidemia in South 
Asians. Nutrients 2013;5:2708‑33.

16.	 Misra  A, Vikram  NK. Clinical and pathophysiological 
consequences of abdominal adiposity and abdominal 
adipose tissue depots. Nutrition 2003;19:457‑66.

17.	 Pradeepa R, Anjana RM, Joshi SR, Bhansali A, Deepa M, Joshi 
PP; ICMR‑INDIAB Collaborative Study Group, et al. Prevalence 
of generalized and abdominal obesity in urban and rural 
India‑‑the ICMR‑INDIAB Study  (Phase‑I)  [ICMR‑ NDIAB‑3]. 
Indian J Med Res 2015;142:139‑50.

18.	 Mehta SR, Kashyap AS, Das S. Diabetes mellitus in India: The 
modern scourge. Med J Armed Forces India 2009;65:50‑4.

19.	 Vijay V, Snehalatha C, Shina K, Lalitha S, Ramachandran A. 
Familial aggregation of diabetic kidney disease in 
Type  2 diabetes in south India. Diabetes Res Clin Pract 
1999;43:167‑71.

20.	 Mohan V, Shanthirani S, Deepa R, Premalatha G, Sastry NG, 
Saroja R, et al. Intra‑urban differences in the prevalence 
of the metabolic syndrome in southern India  ‑‑  The 
Chennai Urban Population Study (CUPS No. 4). Diabet Med 
2001;18:280‑7.

21.	 Ramachandran  A, Snehalatha  C, Latha  E, Satyavani  K, 
Vijay V. Clustering of cardiovascular risk factors in urban 
Asian Indians. Diabetes Care 1998;21:967‑71.

22.	 Misra A, Kathpalia R, Roy NK, Peshin S, Lall SB. Clustering of 
cardiovascular risk factors or syndrome X in Indian. Indian 
Heart J 1998;50:49‑54.

23.	 Unnikrishnan R, Anjana RM, Deepa M, Pradeepa R, Joshi SR, 
Bhansali A, et al. Glycemic control among individuals with 
self‑reported diabetes in India‑‑The ICMR‑INDIAB Study. 
Diabetes Technol Ther 2014;16:596‑603.

24.	 Mohan  V, Shah  S, Saboo  B. Current glycemic status and 
diabetes related complications among type  2 diabetes 



Kumar: Profile of type 2 diabetes mellitus patients attending family medicine clinic in a rural tribal locality in India

Journal of Family Medicine and Primary Care	 3248	 Volume 12  :  Issue 12  :  December 2023

patients in India: Data from the A1chieve study. J Assoc 
Physicians India 2013;61 (1 Suppl):12‑5.

25.	 Raheja BS, Kapur A, Bhoraskar A, Sathe SR, Jorgensen LN, 
Moorthi  SR, et  al. DiabCare Asia‑‑India Study: Diabetes 
care in India‑‑Current status. J  Assoc Physicians India 
2001;49:717‑22.

26.	 Menon VU, Guruprasad U, Sundaram KR, Jayakumar RV, 
Nair  V, Kumar  H. Glycaemic status and prevalence of 
comorbid conditions among people with diabetes in Kerala. 
Natl Med J India 2008;21:112‑5.

27.	 Nagpal  J, Bhartia  A. Quality of diabetes care in the 
middle‑  and high‑income group populace: The Delhi 
Diabetes Community  (DEDICOM) survey. Diabetes Care 
2006;29:2341‑8.

28.	 American Diabetes Association. Executive summary: 
Standards of medical care in diabetes‑‑2012. Diabetes Care 
2012;35(Suppl 1):S4‑10.

29.	 Jellinger PS, Davidson JA, Blonde L, Einhorn D, Grunberger G, 
Handelsman Y; ACE/AACE Diabetes Road Map Task Force, 
et  al. Road maps to achieve glycemic control in type  2 
diabetes mellitus: ACE/AACE Diabetes Road Map Task 
Force. Endocr Pract 2007;13:260‑8.

30.	 Hoerger TJ, Segel JE, Gregg EW, Saaddine JB. Is glycemic 
control improving in U.S. adults?. Diabetes Care 2008;31:81‑6.

31.	 Xu  Y, Wang  L, He  J, Bi  Y, Li  M, Wang T, et  al. 2010 
China Noncommunicable Disease Surveillance Group: 
Prevalence and control of diabetes in Chinese adults. JAMA 
2013;310:948-59.

32.	 Chuang LM, Tsai ST, Huang BY, Tai TY, Diabcare‑Asia 1998 
Study Group. The status of diabetes control in Asia‑‑A 

cross‑sectional survey of 24  317  patients with diabetes 
mellitus in 1998. Diabet Med 2002;19:978‑85.

33.	 American Diabetes Association. 9. Pharmacologic Approaches 
to Glycemic Treatment: Standards of Medical Care in 
Diabetes‑2019. Diabetes Care 2019;42(Suppl 1):S90‑102.

34.	 Berberich AJ, Hegele RA. A modern approach to dyslipidemia. 
Endocr Rev 2022;43:611‑653.

35.	 Campos H, Moye LA, Glasser SP, Stampfer MJ, Sacks FM. 
Low‑density lipoprotein size, pravastatin treatment, and 
coronary events. JAMA 2001;286:1468‑74.

36.	 Sacks FM, Campos H. Clinical review 163: Cardiovascular 
endocrinology: Low‑density lipoprotein size and 
cardiovascular disease: A  reappraisal. J  Clin Endocrinol 
Metab 2003;88:4525‑32.

37.	 Jungner I, Sniderman AD, Furberg C, Aastveit AH, Holme I, 
Walldius  G. Does low‑density lipoprotein size add to 
atherogenic particle number in predicting the risk of fatal 
myocardial infarction?. Am J Cardiol 2006;97:943‑6.

38.	 Ahmed N, Khan J, Siddiqui TS. Frequency of dyslipidaemia 
in type 2 diabetes mellitus in patients of Hazara division. 
J Ayub Med Coll Abbottabad 2008;20:51‑4.

39.	 Hussain  A, Ali  I, Ijaz  M, Rahim  A. Correlation between 
hemoglobin A1c and serum lipid profile in Afghani patients 
with type  2 diabetes: Hemoglobin A1c prognosticates 
dyslipidemia. Ther Adv Endocrinol Metab 2017;8:51‑7.

40.	 Begum A, Irfan SR, Hoque MR, Habib SH, Parvin S, Malek R, 
et al. Relationship between HbA1c and lipid profile seen 
in Bangladeshi type 2 diabetes mellitus patients attending 
BIRDEM hospital: A cross‑sectional study. Mymensingh Med 
J 2019;28:91‑5.


