
Amal et al.                                                                                           World Journal of Advance Healthcare Research 
 

www.wjahr.com       │      Volume 9, Issue 7, 2025      │      ISO 9001:2015 Certified Journal      │                      286 

 
 
 
 
 
 

FREQUENCY AND PATTERN OF DYSLIPIDEMIA AMONG TYPE 2 DIABETES 

MELLITUS PATIENTS IN AL SHEKHAN CITY 
 

*1
Amal Ali Mohammed,

 2
Hadeel Waadulah Hassawi and 

3
Zainab Anwar Ezzat 

 
1
M.B.Ch.B./F.A.B.H.S (F.M.). 
2
M.B.Ch.B./F.I.B.H.S (F.M.). 

3
M.B.Ch.B./F.I.B.H.S (F.M.).  

 
 

Article Received date: 08 May 2025                      Article Revised date: 29 May 2025                Article Accepted date: 18 June 2025 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1- INTRODUCTION 

Dyslipidemia is characterized by an imbalanced lipid 

profile, including low HDL-C, high LDL-C, high total 

cholesterol, and high triglycerides.
[1]

 Dyslipidemia and 

type 2 diabetes are becoming increasingly common 

public health concerns, particularly in developing 

countries such as Iraq.
[2] 

Cardiovascular diseases and 

other non-communicable diseases are quite common and 

are thought to be the main cause of mortality in 

developing countries.
[3-4] 

The development of 

cardiovascular diseases, type 2 diabetes, and 

atherosclerosis is strongly influenced by dyslipidemia.
[5]  
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ABSTRACT 

Background: Dyslipidemia and type 2 diabetes are becoming increasingly common public health concerns, 

particularly in developing countries such as Iraq. Cardiovascular diseases and other non-communicable 

diseases are quite common and are thought to be the main cause of mortality in developing countries. The 

development of cardiovascular diseases, type 2 diabetes, and atherosclerosis is strongly influenced by 

dyslipidemia. When combined with additional coronary artery disease risk factors like type 2 diabetes, even slight 

lipid profile abnormalities can dramatically raise the risk of coronary artery disease. Objectives: The present 

study was designed to estimate the prevalence of dyslipidemia or one of abnormal lipids values among patients 

who had type 2 diabetes mellitus. Methods: A cross-sectional study was performed from the 15
th

 of April to the 

30
th

 of December 2024. The studied patients were adult diabetic patients older than or equal to 18 years old who 

were received ongoing diabetic treatment at Al Shekhan primary health care center were involved in this study. 

Patients with type 1 diabetes, gestational diabetes, non-fasting patients and those below the age of 18 years were 

excluded from the study. A structured questionnaire was completed through direct interview followed by physical 

examination and laboratory investigations for assessment of fasting blood glucose, Hemoglobin Alc, and lipid 

profile. Results: In this study the percentage of dyslipidemia was 98.4%. The prevalence of LDL-cholesterol, 

HDL-cholesterol, triglyceride, total cholesterol were 84.8%, 77.2%, 76.8% and 58.5% respectively. Also, the 

study shows that more than three quarters (78%) of the diabetics were uncontrolled (HbA1C≥7) and only 22% had 

achieved good glycemic control (HbA1C<7). Furthermore; 87.6% of those with uncontrolled diabetes had high 

LDL-cholesterol compared with 75% among those with controlled diabetes (P value= 0.02). No significant 

association was detected between LDL-cholesterol and the other variables. Regarding triglycerides, the study 

found significant association between diastolic blood pressure and triglycerides, where 85.3% of those with high 

diastolic blood pressure had high triglycerides compared with 70.2% among those with normal diastolic blood 

pressure (P value= 0.005). Significantly, higher proportion of patients with abnormal HDL-cholesterol was 

detected among those with microalbuminuria (P value = 0.02), those who don't practice exercise (P value < 

0.001), and those with uncontrolled systolic blood pressure (P value = 0.03). Conclusion: The dyslipidemia is a 

common finding among type 2 DM patients. Diabetic patient must be encouraged to do regular physical activity 

and total life style changes in an effort to decrease weight for better glycemic and lipids control. 
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When combined with additional coronary artery 

disease risk factors like type 2 diabetes, even slight lipid 

profile abnormalities can dramatically raise the risk of 

coronary artery disease.
[6] 

 

Diabetes mellitus (DM) refers to a number of metabolic 

disorders characterized by hyperglycemia.
[7] 

A complex 

interplay of genetic and environmental variables causes 

several diverse kinds of diabetes mellitus.
[8] 

Depending 

on the cause of the diabetes, variables that contribute to 

hyperglycemia include decreased insulin secretion, 

impaired glucose utilization, and increased glucose 

generation.
[9] 

The metabolic dysregulation associated 

with diabetes generates secondary pathophysiologic 

alterations in various organ systems, imposing a great 

burden on both the patient and the healthcare system.
[10]

 

Diabetes is predicted to become a main cause of illness 

and mortality in the future, as its prevalence rises over 

the world.
[11] 

 

Metabolic syndrome and insulin resistance promote 

lipolysis by inhibiting hormone-sensitive lipase in 

adipose tissue. This stimulates the portal flow of free 

fatty acids to the liver.
[12] 

Overproduction of triglyceride-

rich lipoproteins, such as very-low-density lipoprotein 

(VLDL) and chylomicrons, can lead to a decrease in 

HDL-C and an increase in small dense oxidized LDL-C 

levels.
[13] 

 

There is limited evidence on the frequency and pattern of 

dyslipidemia among type 2 diabetes patients in Al 

Shekhan city.
 

This study aimed to evaluate the 

prevalence dyslipidemia and related variables among 

type 2 diabetes patients attending Al Shekhan primary 

care centers at Al Shekhan city. 

 

2-PATIENTS AND METHODS 
A cross-sectional study was performed from the 15

th
 of 

April to the 30
th

 of December 2024. The studied patients 

were adult diabetic patients older than or equal to 18 

years old who were received ongoing diabetic treatment 

at Al Shekhan primary health care center were involved 

in this study. Patients with type 1 diabetes, gestational 

diabetes, non-fasting patients and those below the age of 

18 years were excluded from the study. A structured 

interviewer administered questionnaire was designed by 

the researcher and reviewed by the supervisors. 

 

The first part of questionnaire shows information about 

general characteristic of the patients including age, sex, 

educational status, marital status, residency, number of 

household member, house ownership, number of rooms, 

car ownership, monthly family income, smoking and 

occupation. The second part of the questionnaire 

includes questions regarding clinical characteristics and 

health status of disease like family history of diabetes, 

duration of diabetes, history of dyslipidemia, 

hypertension or cardiovascular disease. This part also 

includes questions about regular physical activity, history 

and type of medications (oral hypoglycemic agents, 

Insulin, anti-hypertensive drugs, antiplatelet, and statins) 

and questions about the type and frequency of food 

intake. 

 

After filling up the questionnaire form by the researcher, 

height in centimeter (cm), weight in kilogram (kg), waist 

circumferences in (cm), systolic blood pressure and 

diastolic blood pressure in millimeter mercury (mmHg), 

were measured by the researcher for all participants in a 

standard fashion. After ending the interview, complete 

the questionnaire and physical examination, all 

participants were asked to undergo a fasting blood 

sample in laboratory room under fully aseptic condition, 

and these investigations done for each participant (FPG 

in mg/dl, HbAlc %, and fasting lipid profile in mg/dl). 

Serum HAlc percentage and glucose concentration was 

estimated using diasys one HbAICFS (particle enhanced 

immunoturbidimetric test) which is a specific 

immunoassay and glucose--oxidase-peroxidase 

colorimetric method (Randox, UK), respectively. Serum 

triglycerides, total-cholesterol and HDL-cholesterol were 

measured using special kits (Biolabo, France). LDL-

choleserol was determined by Friedewald equation. 

Presence of microalbuminuria is detected by a urine spot 

sample. 

 

Data were analyzed using the Statistical Package for 

Social Sciences (SPSS, version 29). Frequency and 

percentage distributions tables were first presented for all 

collected variables. Chi square test of association was 

used to compare between proportions. Patients were 

categorized into three levels according to an 11 point 

scale for estimation of socio-economic status (adapted 

from Shabu, with some modifications). The variables 

used for estimating the scale were educational level (4 

scores), house ownership (2 scores), income (2 scores), 

crowding index (2 scores), and car ownership (1 score). 

The 11 point scale was divided into three equal 

categories, low SES (< 3.7/11), Medium SES (3.7-

7.3/11), and high SES (> 7.3/11). 

 

Body mass index (BMI was calculated by dividing 

weight in kilogram by squared height in meter and 

categorized as normal if BMI< 25kg/m
2
, overweight 

between 25 ≤ BMI< 30kg/m
2
 and obesity ≥ 30kg/ m

2
.
[14]

 

Good glycemic control is defined as HbAlc <7 and FPG 

level <130 mg/dL.
[15]

  Microalbuminuria is considered 

positive if it is ≥ 30 to 299 mg/L.
[16] 

 

According to the eighth Joint National Committee (JNC-

8) criteria 2), Hypertension (HTN) was defined as SBP 

≥140 and or DBP >90.
[17]

 Metabolic syndrome was 

diagnosed according to the criteria made by the US 

National Cholesterol Education Program Adult treatment 

Panel III in adult (which require at least three of the 

following: Waist circumference ≥ 102 cm for male or ≥ 

88 for female, Triglycerides ≥150 mg/dl (>1.7 mmol), 

HDL-cholesterol < 40 mg/dL for male or < 50 mg/ dl 

(<1.29 mmol/I) for female, BP ≥130/≥ 85 mmHg or 
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treated for hypertension, and FPG ≥110mg/dI (26.1 

mmo/l) or treated for diabetes.
[18] 

 

3. RESULTS 

The study sample included 250 type 2 diabetic patients. 

Their mean age (±SD) was 56.5 ± 9.6 years, their median 

age was 58 years, ranging from 35 to 88 years. Less than 

half (43.6%) were males. The male: female ratio was 

0.77: 1. Around half (46.8%) of the sample were 

illiterate, and 54.4% were housewives (Table 3.1). 

 

Table 3.1: Distribution of ample by some socio-demographic variables. 

Variable Number Percent 

Age (years): 

Less than 50 year 

50-59 

60-69 

≥70 

 

54 

83 

95 

18 

 

21.6% 

33.2% 

38.0% 

7.2% 

Gender: 

Males 

Females 

 

109 

141 

 

43.6% 

56.4% 

Educational level: 

Illiterate 

Read and write 

Primary 

Intermediate and secondary 

Institute or college 

 

117 

35 

25 

40 

33 

 

46.8% 

14.0% 

10.0% 

16.0% 

13.2% 

Occupation: 

House wife 

Employed 

Other 

 

136 

42 

72 

 

54.4% 

16.8% 

28.8% 

 

Table 3.2 shows that more than half of the sample had 

history of dyslipidemia and hypertension, and 80.8% 

with family history of diabetes. Only 16% practice 

exercise. The majority was either overweight or obese, 

and 63.2% of them had abnormal waist circumference. 

Nearly all (96.8%) of them were on oral hypoglycemic 

agents, and 24.8% were on insulin. Regarding type of 

drugs taken, nearly all of the patients were on metformin 

whether alone or with sulfonylureas. More than one third 

of hypertensive patients were on ARBs. Atorvastatin was 

the mostly used antilipid drugs. 

 

Table 3.2: Distribution of sample by history of diseases, related medical conditions, physical examination, and 

drug intake. 

Variable Number Percent 

Dyslipidemia 

Hypertension 

Heart diseases 

Chronic renal disease 

Liver disease 

Family history of DM 

Duration of DM ≥ 5 years 

Regular physical activity 

Microalbuminuria 

High waist circumference 

Uncontrolled systolic blood pressure 

Uncontrolled diastolic blood pressure 

Overweight 

Obesity 

Intake of oral hypoglycemic agents: 

-Metformin 

-Sulfonylurea 

-Both 

Intake of insulin: 

-Intermediate acting 

-Long acting 

-Mixed 

154 

138 

71 

2 

0 

202 

161 

40 

91 

158 

128 

109 

138 

68 

242 

116 

8 

118 

62 

3 

23 

36 

61.6% 

55.2% 

28.4% 

0.8% 

0% 

80.8% 

64.4% 

16% 

36.4% 

63.2% 

51.2% 

43.6% 

55.2% 

27.2% 

96.8% 

47.9% 

3.3% 

48.8% 

24.8% 

4.8% 

37.1% 

58.1% 
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Intake of antihypertensive drugs: 

-ACE inhibitors 

- CCBs 

-ARBs 

-Combined antihypertensive drugs 

Intake of antiplatelets drugs: 

-Aspirin 

-Plavix 

Intake of antilipids: 

-Atorvastatin 

-Simvastatin 

139 

30 

15 

50 

44 

156 

139 

17 

149 

141 

8 

55.6 

21.6% 

10.8% 

36.0% 

31.7% 

62.4% 

89.1% 

10.9% 

59.6% 

94.6% 

5.4% 

 

Figure 3.1 shows that almost all (98.4%) of the sample had dyslipidemia (one or more abnormal lipids values), and the 

majority had abnormal LDL, HDL, TG, and Total cholesterol levels. 

 

 
 

Figure 3.2 shows that more than three quarters (78%) of the diabetics were uncontrolled (HbA1c>7) and only 22% had 

achieved good glycemic control (HbA1c<7). 
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Table 3.3 shows that 87.6% of those with uncontrolled 

diabetes had high LDL-cholesterol compared with 75% 

among those with controlled diabetes (P value= 0.02). 

No significant association was detected between LDL-

cholesterol and the other variables. Regarding 

triglycerides (TG), the table shows significant 

association between DBP and TG, where 85.3% of those 

with high DBP had high TG compared with 70.2% 

among those with normal DBP (P value= 0.005). 

Significantly, higher proportion of patients with 

abnormal HDL-cholesterol was detected among those 

with microalbuminuria (P value = 0.02), those who don't 

practice exercise (P value < 0.001), and those with 

uncontrolled SBP (P value = 0.03). 

 

Table 3.3: Association of serum lipids with several varaibles. 

Variable 
Total 

number 

Abnormal 

TC 

Abnormal 

LDL 

Abnormal 

TG 

Abnormal 

HDL 

No. (%) 
P-

value 
No. (%) P-value No. (%) 

P-

value 
No. (%) 

P-

value 

Glycemic control: 

Controlled 

 

Uncontrolled 

 

56 

 

194 

27 

(48.2%) 

120 (61.9%) 

 

0.06 

 

 

42 (75%) 

170 

(87.6%) 

 

0.02 

38 

(67.9%) 

154 

(79.4%) 

 

0.07 

40 

(71.4%) 

153 

(78.9%) 

 

0.24 

Family history of DM: 

Yes 

 

No 

 

202 

 

48 

 

121 (59.9%) 

26 (54.2%) 

 

0.46 

 

169 

(83.7%) 

43 

(89.6%) 

 

0.30 

 

153 

(75.7%) 

39 

(81.3%) 

 

0.41 

 

152 

(75.2%) 

41 

(85.4%) 

 

0.13 

Duration: 

Less than 5 years 

 

More than or equal to 5 years 

 

89 

 

161 

 

47 (52.8%) 

100 (62.1%) 

 

0.15 

 

75 

(84.3%) 

137 

(85.1%) 

 

0.86 

 

72 

(80.9%) 

120 

(74.5%) 

 

0.25 

 

63 

(70.8%) 

130 

(80.7%) 

 

0.07 

Microalbuminuria: 

Yes 

 

No 

 

91 

 

159 

 

52 (57.1%) 

95 (59.7%) 

 

0.68 

 

78 

(85.7%) 

134 

(84.3%) 

 

0.76 

 

74 

(81.3%) 

118 

(74.2%) 

 

0.20 

 

80 

(87.9%) 

113 

(71.1%) 

 

0.002 

Physical activity: 

Yes 

 

No 

 

40 

 

210 

 

27 (67.5%) 

120 (57.1%) 

 

0.22 

 

35 

(87.5%) 

177 

(84.3%) 

 

0.60 

 

31 

(77.5%) 

161 

(76.6%) 

 

0.90 

 

22 

(55%) 

171 

(81.4%) 

 

<0.001 

Body mass index (Kg/m
2
) 

Less than 25 

 

25-29.9 

 

More than or equal to 30 

 

44 

 

138 

 

68 

 

21 (47.7%) 

90 (65.2%) 

36 (52.9%) 

 

0.06 

 

36 

(81.8%) 

119 

(86.2%) 

57 

(83.8%) 

 

0.75 

 

32 

(72.7%) 

106 

(76.8%) 

54 

(79.4%) 

 

0.71 

 

34 

(77.3%) 

106 

(76.8%) 

53 

(77.9%) 

 

0.98 

Blood pressure: 

Systolic < 140 mmHg 

 

Systolic ≥ 140 mmHg 

 

Diastolic < 90 mmHg 

 

Diastolic ≥ 90 mmHg 

 

122 

 

128 

 

141 

 

109 

 

65 (53.3%) 

82 (64.1%) 

79 

(56%) 

68 (62.4%) 

 

0.08 

 

 

 

0.31 

 

104 

(85.2%) 

108 

(84.4%) 

117 

(83%) 

95 

(87.2%) 

 

0.84 

 

 

 

0.36 

 

91 

(74.6%) 

101 

(78.9%) 

99 

(70.2%) 

93 

(85.3%) 

 

0.41 

 

 

 

0.005 

 

87 

(71.3%) 

106 

(82.8%) 

103 

(73%) 

90 

(82.6%) 

 

0.03 

 

 

 

0.07 

Waist circumference 

Normal 

 

High 

 

92 

 

158 

 

49 (53.3%) 

98 

(62%) 

 

0.17 

 

75 

(81.5%) 

137 

(86.7%) 

 

0.27 

 

69 

(75%) 

123 

(77.8%) 

 

0.6 

 

65 

(70.7%) 

128 

(81%) 

 

0.06 
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4. DISCUSSION 

In the present study, diabetes mellitus was prevalent 

among females more than males, which is approximate 

to what was found by Saly Naser Abbas.
[19]

 Moreover; 

the mean of patients’ ages who were included in the 

study was about 56 years which consistent with Alia Ali 

Muhammad et al study findings (53 years).
[20]

 The 

prevalence of dyslipidemia was 98.4%. More than half of 

participants were using lipid lowering drugs (59.6%). 

However, less than one half of patients achieved the 

target level of total cholesterol, triglycerides and LDL 

cholesterol (41.5%, 23.2% and 15.2% respectively) and 

only 22.8% of diabetic patients had achieved good HDL 

cholesterol. The current result approximately similar to a 

study conducted on 870 patients with type 2 DM in 

Jordan.
[21] 

 

Furthermore; the study found that (78%) of the study 

patients exhibited uncontrolled diabetes. This suggests a 

significant issue with glycemic control within the studied 

population. Farhan Ahmad was shown comparable result 

(80%).
[22] 

In addition to that; uncontrolled diabetes 

patients were shown in this study to had significantly 

higher LDL-cholesterol level which is consistent to 

Mohammad Abul Hasnat et al
[23] 

and M. Oc et al studies’ 

findings.
[24] 

 

Patients with microalbuminuria were exhibited in this 

study significantly lower HDL-cholesterol level, which is 

parallel to the results obtained from Yashilha D et al
[25] 

and Aijun You et al.
[26] 

In the same way physical 

inactivity was shown in the current study to be 

significantly linked to lower HDL-cholesterol level, 

which is agrees with Beata Franczyk et al meta-

analysis.
[27] 

In addition to that; elevated systolic blood 

pressure was also shown in the present study to be 

significantly associated with lower HDL-cholesterol 

level, which is going with Kyung-Hyun Cho et al study 

findings.
[28] 

In contrast to elevated diastolic blood 

pressure which was shown in this study to be 

significantly related to higher triglyceride level, Qian Cai 

et al also showed consistent results.
[29] 

 

Small sample size, short time for data collection, the 

cross-sectional nature of the study, as well as a single 

measurement of the variables of interest might be the 

main limitations of the current study. 
 

5-CONCLUSION 

The dyslipidemia is a common finding among type 2 DM 

and the prevalence of dyslipidemia (one or more 

abnormal lipids values), with the majority had abnormal 

LDL, HDL, TG, and total cholesterol levels. More than 

three quarters of the diabetics were uncontrolled 

(НЬA1C≥7). There is high proportion of uncontrolled 

diabetes among those with microalbuminuria. There is 

significant relation between physical activity, SBP and 

microalbuminuria with low HDL-C. Diabetic patient 

must be encouraged to do regular physical activity and 

total life style changes in an effort to decrease weight for 

better glycemic and lipids control. Although drug 

therapy for dyslipidemia must be individualized, 

however most people with DM are candidates for statin 

therapy, and often needed treatment with multiple agents 

to achieve therapeutic goals. 

 

ACKNOWLEDGEMENT 

We are grateful for the help provided by the medical 

team at Hamdanyia primary health care as well as the 

careful consideration received from the Nineveh 

Directorate of Health. Without the help of each of these 

individuals, this study would not have been possible. 

 

CONFLICT OF INTERTEST 

About this study, the authors disclose no conflicts of 

interest. 

 

REFERENCES 

1. Esfarjani SV, Zakerkish M. Dyslipidemia in youth: 

Epidemiology, pathophysiology, screening, 

management, and treatment: A review of the 

literature. Journal of Family Medicine and Primary 

Care. 2022 Dec 1; 11(12): 7519-26. 

2. Abbas SN, Alwan TS, Hassan SM. Correlation 

between Diabetes Mellitus and Dyslipidemia 

Incidence in Center of Iraq. Azerbaijan 

Pharmaceutical and Pharmacotherapy Journal. 2023 

Jun 30; 22: 38-40. 

3. Şahin B, İlgün G. Risk factors of deaths related to 

cardiovascular diseases in World Health 

Organization (WHO) member countries. Health & 

Social Care in the Community. 2022 Jan; 30(1):    

73-80. 

4. Minja NW, Nakagaayi D, Aliku T, Zhang W, 

Ssinabulya I, Nabaale J, Amutuhaire W, de Loizaga 

SR, Ndagire E, Rwebembera J, Okello E. 

Cardiovascular diseases in Africa in the twenty-first 

century: gaps and priorities going forward. Frontiers 

in Cardiovascular Medicine. 2022 Nov 10; 9: 

1008335. 

5. Kaze AD, Santhanam P, Musani SK, Ahima R, 

Echouffo‐Tcheugui JB. Metabolic dyslipidemia and 

cardiovascular outcomes in type 2 diabetes mellitus: 

findings from the look AHEAD study. Journal of the 

American Heart Association. 2021 Apr 6; 10(7): 

e016947. 

6. Joseph JJ, Deedwania P, Acharya T, Aguilar D, 

Bhatt DL, Chyun DA, Di Palo KE, Golden SH, 

Sperling LS, American Heart Association Diabetes 

Committee of the Council on Lifestyle and 

Cardiometabolic Health; Council on 

Arteriosclerosis, Thrombosis and Vascular Biology; 

Council on Clinical Cardiology; and Council on 

Hypertension. Comprehensive management of 

cardiovascular risk factors for adults with type 2 

diabetes: a scientific statement from the American 

Heart Association. Circulation. 2022 Mar 1; 145(9): 

e722-59. 

7. Alam S, Hasan MK, Neaz S, Hussain N, Hossain 

MF, Rahman T. Diabetes Mellitus: insights from 



Amal et al.                                                                                           World Journal of Advance Healthcare Research 
 

www.wjahr.com       │      Volume 9, Issue 7, 2025      │      ISO 9001:2015 Certified Journal      │                      292 

epidemiology, biochemistry, risk factors, diagnosis, 

complications and comprehensive management. 

Diabetology. 2021 Apr 16; 2(2): 36-50. 

8. Goyal S, Rani J, Bhat MA, Vanita V. Genetics of 

diabetes. World journal of diabetes. 2023 Jun 15; 

14(6): 656. 

9. Ohiagu FO, Chikezie PC, Chikezie CM. 

Pathophysiology of diabetes mellitus complications: 

Metabolic events and control. Biomedical Research 

and Therapy. 2021 Mar 31; 8(3): 4243-57. 

10. Nadhiya J, Vijayalakshmi MK, Showbharnikhaa S. 

A Brief Review on Diabetes Mellitus. Journal of 

Pharma Insights and Research. 2024 Feb 7; 2(1): 

117-21. 

11. Gregg EW, Buckley J, Ali MK, Davies J, Flood D, 

Mehta R, Griffiths B, Lim LL, Manne-Goehler J, 

Pearson-Stuttard J, Tandon N. Improving health 

outcomes of people with diabetes: target setting for 

the WHO Global Diabetes Compact. the lancet. 

2023 Apr 15; 401(10384): 1302-12. 

12. Pal SC, Méndez-Sánchez N. Insulin resistance and 

adipose tissue interactions as the cornerstone of 

metabolic (dysfunction)-associated fatty liver 

disease pathogenesis. World Journal of 

Gastroenterology. 2023 Jul 7; 29(25): 3999. 

13. Boren J, Taskinen MR, Björnson E, Packard CJ. 

Metabolism of triglyceride-rich lipoproteins in 

health and dyslipidaemia. Nature Reviews 

Cardiology. 2022 Sep; 19(9): 577-92. 

14. Eru E, Onahinon C, Augustine A, Akwaras N, Ogo 

OA, Arubi P, Saalu L. Corelation Of The Body 

Mass Index (BMI), Fasting Blood Glucose And 

Total Cholesterol Among Adult Nigerians In Benue 

State University Makurd, Nigeria. 

15. Bitew ZW, Alemu A, Jember DA, Tadesse E, 

Getaneh FB, Seid A, Weldeyonnes M. Prevalence of 

glycemic control and factors associated with poor 

glycemic control: A systematic review and meta-

analysis. INQUIRY: The Journal of Health Care 

Organization, Provision, and Financing. 2023 Feb; 

60: 00469580231155716. 

16. Brezovska-Kavrakova J, Bogdanska J, Cekovska S, 

Topuzovska S, Labudovic D, Tosheska-Trajovska 

K, Kostovska I, Ampova H, Emin M, Petkovska L, 

Ahmeti I. MICROALBUMINURIA AS A 

POSSIBLE BIOMARKER IN EARLY 

DETECTION OF KIDNEY LESIONS IN 

PATIENTS WITH TYPE 2 DIABETES. Age. 2025 

May 1; 42(84.44): 200-85. 

17. Tantisattamo E, Hamiduzzaman A, Sohn P, Ahdoot 

R, Hanna RM. Reconciling Systolic Blood Pressure 

Intervention Trial with Eighth Joint National 

Commission: a nuanced view of optimal 

hypertension control in the chronic kidney disease 

population. Current opinion in nephrology and 

hypertension. 2022 Jan 1; 31(1): 57-62. 

18. Liang X, Or B, Tsoi MF, Cheung CL, Cheung BM. 

Prevalence of metabolic syndrome in the United 

States national health and nutrition examination 

survey 2011–18. Postgraduate medical journal. 2023 

Sep; 99(1175): 985-92. 

19. Abbas SN, Alwan TS, Hassan SM. Correlation 

between Diabetes Mellitus and Dyslipidemia 

Incidence in Center of Iraq. Azerbaijan 

Pharmaceutical and Pharmacotherapy Journal. 2023 

Jun 30; 22: 38-40. 

20. Muhammad AA, Afzaal M, Khan MJ, Baig AM, 

Aasim M. Frequency and pattern of dyslipidemia 

and its association with other risk factors among 

Type-2 Diabetics. Pakistan Journal of Medical 

Sciences. 2025 Feb; 41(2): 472. 

21. Al Quran TM, Bataineh ZA, Al-Mistarehi AH, 

Alaabdin AM, Allan H, Al Qura’an A, Weshah SM, 

Alanazi AA, Khader YS. Prevalence and pattern of 

dyslipidemia and its associated factors among 

patients with type 2 diabetes mellitus in Jordan: a 

cross-sectional study. International Journal of 

General Medicine. 2022 Oct 4; 15: 7669. 

22. Ahmad F, Joshi SH. Self-Care practices and their 

role in the control of diabetes: a narrative review. 

Cureus. 2023; 15(7): e41409. 

23. Hasnat MA, Niloy FR, Ashik AI, Hasan M, Dev PC, 

Panna SS, Mia MW, Hasan Z. Prevalence of 

hyperlipidemia in controlled and uncontrolled type-2 

diabetic patients. system. 2019; 22: 23. 

24. Oc M, Duman I, Oc B, Simsek M, Vatansev H, 

Arun O, Duman A. Effects of uncontrolled diabetes 

on LDL levels of patients undergoing carotid 

Endarterectomy on and off Statin Therapy: 

preliminary study. Clinical Therapeutics. 2015 Aug 

1; 37(8): e91. 

25. Yashilha D, Sk SR, Anuba PA, SK SR, ANUBA P. 

Association Between Monocyte-to-High-Density 

Lipoprotein (HDL) Cholesterol Ratio and 

Proteinuria in Patients With Type 2 Diabetes 

Mellitus: A Prospective Observational Study. 

Cureus. 2023 Sep 22; 15(9). 

26. You A, Li Y, Tomlinson B, Yue L, Zhao K, Fan H, 

Liu Z, Zhang Y, Zheng L. Association between 

renal dysfunction and low HDL cholesterol among 

the elderly in China. Frontiers in Cardiovascular 

Medicine. 2021 May 12; 8: 644208. 

27. Franczyk B, Gluba-Brzózka A, Ciałkowska-Rysz A, 

Ławiński J, Rysz J. The Impact of Aerobic Exercise 

on HDL Quantity and Quality: A Narrative Review. 

Int J Mol Sci. 2023 Feb 28; 24(5): 4653. 

28. Cho KH, Park HJ, Kim JR. Decrease in serum HDL-

C level is associated with elevation of blood 

pressure: correlation analysis from the Korean 

National Health and nutrition examination survey 

2017. International journal of environmental 

research and public health. 2020 Feb; 17(3): 1101. 

29. Cai Q, Xing CY, Zhu J, Wang Y, Lu F, Peng J. 

Associations between triglyceride-glucose index and 

different hypertension subtypes: A po pulation-

based study in China. Front Cardiovasc Med. 2022 

Aug 11; 9: 901180. 


