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ABSTRACT… Objective: To determine the frequency of dyslipidemia and its types in adult 
diabetics of Karachi. Study Design: Cross Sectional, Observational study. Setting: Diabetes 
Outpatient Clinic in JPMC, Karachi. Period: January 2019 to June 2019. Material & Methods: 
248 adult diabetics presenting in diabetic outpatient clinic in JPMC, Karachi selected by non-
purposive convenient sample technique. Diagnosed diabetics who were not on any lipid 
lowering therapy were included in the study. Non diabetics and those diabetics who were 
already on lipid lowering drugs were excluded.  After relevant information is taken the lipid 
profile of the participants was done with a 12 hours fasting and the data was secured on a pre-
designed performa. The results were analyzed on SPSS version 20. Results: Among the 248 
diabetics that presented 88(35.4%) were males and 160(64.5%) were females. The prevalence 
of dyslipidemia was 85.9% (213 diabetics had dyslipidemia). High triglycerides were present 
in 52.4% (130), high LDL in 28.2% (70) and low HDL in 175(70.6%). [P=0.000]. At least one 
dyslipidemic factor was deranged in 81(32.7%), two in 102(41.1%) and 3 in 30(12.1%) persons. 
In males, 53 out of 88(60.2%) were dyslipidemic, and in females all had dyslipidemia (100%). 
[P = 0.000]. Hypertriglyceridemia was present in 38(43.1%) males and 92(57.5%) females 
[P=.021], High LDL in 21(23.8%) males and 49(44%) females [P=.163], while low HDL was 
present in 16(22%) males and 159(99%) females [P=.000]. Conclusion: Dyslipidemia is highly 
prevalent in our population. Female diabetic patients had relatively higher triglycerides than 
men.
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INTRODUCTION
Diabetic dyslipidemia, or more specifically called 
diabetes lipidus, is a phenomenon that is existing 
worldwide and it continues to create mayhem in the 
medical world. The bad news is that its prevalence 
still prevails globally. The leading cause of 
atherosclerosis then contributes to cardiovascular 
morbidity and mortality, cerebrovascular infarcts 
and other ischemic incidents in both developed 
and the developing countries. The WHO asserts 
that hypercholesterolemia has caused 2.6 
million deaths (4.5% of total) and 29.7 million 
disability adjusted life years (DALYS). In 2008, 
the global prevalence of hypercholesterolemia 
(≥ 5.0 mmol/l) was 39% (37% for males and 
40% for females) among adults. The fall in 
mean cholesterol between 1980 and 2008 was 
unfortunately less than 0.1 mmol/L per decade.1

The hallmark of diabetic dyslipidemia is high 
triglycerides, low HDL and increased LDL-
cholesterol particles. These deviations occur 
due to increased free fatty acid flux secondary 
to insulin resistance.2 Studies have established 
the link between dyslipidemia, diabetes and 
cardiovascular events. Cardiovascular risk 
increases significantly as low-density lipoprotein 
cholesterol (LDLC) increases. Cholesterol-
lowering therapies are credited for the reduction 
in expiries due to coronary heart disease 
and there is a clear association between 
lipid lowering therapies and improved global 
outcomes from cardiovascular disease.3 Hence 
the management of dyslipidemia remains the 
cornerstone of primary and secondary prevention 
of cardiovascular diseases. Dyslipidemia is 
the foremost modifiable risk factor for vascular 
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disease. In the INTERHEART case-control 
study with 27098 participants in 52 countries, 
dyslipidemia had the highest mortality odds ratio 
(3.25), followed by smoking (2.87), psychosocial 
factors (2.67), and history of diabetes (2.37), and 
hypertension (1.91).4

Studies in Asia suggest that dyslipidemia is 
highly prevalent in this geographical region.  The 
rationale of our study was to highlight yet again 
the high prevalence of dyslipidemia and its types 
and probe into the downsides in its management. 
This would consequently aid us in focusing on the 
awareness and compliance to diet and exercise 
and increase our efforts to aggressively manage 
dyslipidemia by lipid lowering therapy.

MATERIAL & METHODS
It is a cross sectional, observational study on 248 
adult diabetics which presented in the diabetic 
outpatient clinic in JPMC, Karachi. JPMC is 
a tertiary care hospital in the heart of the city 
catering to lower socio economic sector of the 
population. They were selected by non-purposive 
convenient sampling technique. Diagnosed 
diabetics who were already not on any lipid 
lowering therapy were included in the study. Non 
diabetics and those diabetics who were already 
taking lipid lowering drugs were excluded. The 
ethical approval was obtained, AEF F.2-81/2018-
GENL 8256 JPMC. After relevant personal data 
was taken, the lipid profile of the participants 
was done with a 12 hours fasting and the results 
was secured on a pre-designed performa. These 
results were analyzed on SPSS version 20.

Duration of diabetes mellitus
Newly diagnosed, for up to 10 years or more than 
10 years.

Sedentary life style
It was defined if patient had less than 150 minutes 
of exercise per week which included brisk walk or 
other aerobic exercises.

Smokers
They were defined as people currently smoking 
or have had smoked in past. 

Hypertension
Blood pressure> 130 mmHg/ 80 mmHg 

The body mass index
Weight/height (Kg/m2). Asian cut-off was used for 
defining over weight and obesity.

Central obesity
Waist circumference >90 cm for men and >80 
cm for women.

Diabetes Control:
An HbA1C level <7 was taken as controlled 
diabetes mellitus.

Dyslipidemia
Was defined on the basis of presence of any of 
the following-1) a high triglyceride level (>150 
mg/dL) 2) a high LDL-cholesterol level (>140 mg/
dL) 3) a low HDL-cholesterol level (men, <40 mg/
dL; women, <50 mg/dL) 

Serum ALT
In males greater than 30 and females greater than 
19.

RESULTS
Among the 248 diabetics that presented 
88(35.4%) were males and 160(64.5%) were 
females. Regarding age groups 33 (13.3%) 
were of less than 45 years, 122(49.2%) were of 
45-55years, and those older than 55 years were 
93(37.5%). The means with Std Dev. and range is 
mentioned in Table-I.

The prevalence of dyslipidemia was 85.9% (213 
diabetics had dyslipidemia). High triglycerides 
were present in 52.4% (130), high LDL in 28.2% 
(70) and low HDL in 175(70.6%). [P=0.000]. At 
least one dyslipidemic factor was deranged in 
81(32.7%), two in 102(41.1%) and 3 in 30(12.1%) 
persons. In males, 53 out of 88(60.2%) were 
dyslipidemic, and in females all had dyslipidemia 
(100%). [P = 0.000]. Hypertriglyceridemia was 
present in 38(43.1%) males and 92(57.5%) 
females [P=.021], High LDL in 21(23.8%) males 
and 49(44%) females [P=.163], while low HDL 
was present in 16(22%) males and 159(99%) 
females [P=.000].
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Dyslipidemia frequency according to age groups 
is illustrated in Figure-1. In the 56 patients 
having diabetes within 5 years the dyslipidemia 
was present in 46 of them (82%),  in those with 
duration of diabetes between 5 to 10 years the 
dyslipidemia was in 78 out of 94(83%) patients 
and those with 10 years or more duration the 
dyslipidemia was 89 out of 101 patients`(88%) 
[P=0.575]. Dyslipidemia was present in 59 
diabetics out of 68(86%) with good control and 
136 out of 168(81%) diabetics with poor control 
[P=.494]. Dyslipidemia according to various 
ethnicities is displayed in Figure-2. Patients 
with a sedentary lifestyle were 189 out of which 
162(85.7%) had dyslipidemia and out of 59 
who had non sedentary lifestyle 51(86%) had 
dyslipidemia. [P=0.540]. BMI with dyslipidemia 
is displayed on Table-II. In hypertensive patients, 
out of 112 dyslipidemia was present in 90(80.3%) 

[P=.022], hypertriglyceridemia was present 
in 54(48%) [P=.094]. A high LDL in 31(27.6%) 
[P=.452] and a high HDL in 78(69.6%) [P=.506].

Mean Median Std. Deviation
Age (years) 52.99 50.00 9.806
Duration of Diabetes (years) 9.895 10.000 6.1594
If yes, duration of hypertension(years) 6.1120 4.5000 5.78908
If yes, pack per years 18.176 20.000 10.4895
BP(systolic) 128.44 130.00 20.551
BP(diastolic) 79.51 80.00 12.355
BMI 27.4758 27.1816 4.85230
FBS 177.96 159.50 70.677
HbA1c 8.46 7.90 1.765
S. Cholesterol 158.48 157.50 40.164
Triglyceride 184.41 154.00 112.054
S.LDL 83.76 79.50 39.468
S.HDL 41.62 42.00 4.674
ABI (rt) 1.0459 1.0000 .20345
WHR .9490 .9555 .06692

Table-I. Means (SD and Range) of quantitative variables.

Groups Total in group Dyslipidemia 
present[P=.213]

High Triglycerides 
present[P=.586]

High LDL 
present[P=.817]

Low HDL present 
P=.016]

Underweight 1 1 0 0 0
Normal 36 31(86%) 17 13 24
Overweight 40 34(85%) 19 10 22
Obese 1 37 28(76%) 18 11 26
Obese 2 64 57(89%) 40 17 52
Obese 3 64 58(90%) 32 19 48

Table-II. Dyslipidemia with BMI groups.

Figure-1. Dyslipidemia and its parameters in different 
age groups.
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Diabetics who smoked were 23 among which 
13(56.5%) had dyslipidemia [P=.000], 10 had 
a high triglycerides (43.4%) [P=.247], 3 had 
high LDL (13%) [P=.067] and low HDL (13%) 
[P=.000].

Regarding those diagnosed with NAFLD there 
were 90, 84(93%) had dyslipidemia. [P=.006]. 
Similarly with those with deranged ALT, out of 
186, 175(94%) had dyslipidemia [P=.000], 104 
had high triglycerides (56%) [P=.049], 54(29%) 
had high HDL [P=.310], and 163(87%) had low 
HDL [P=.000]. The prevalence of dyslipidemia 
in those with metabolic syndrome is displayed in 
Figure-3.

DISCUSSION
The results of this study show that dyslipidemia 
is still a challenge that has not being overcome 
due to reasons which need to be addressed by 
the patients and the physicians. It’s a dilemma 
that inspite of the countless studies that give 

glaring results of high dyslipidemia prevalence 
worldwide since the previous decades there has 
been no worthwhile progress in its lessening.  
Our results are in consistent with other studies 
conducted in Pakistan6 and those around the 
world.7,8 Sarfaraz6 showed males to have a higher 
frequency of dyslipidemia compared to females 
which was vice versa in this study but an Iranian 
study agreed that all the dyslipidemic parameters 
were deranged in females.9

When Amina10 studied the pattern of dyslipidemia 
she found high triglycerides to be more common 
among diabetics (which differs from our research) 
while Pandya11 found both triglycerides and LDL 
to be higher among diabetics and Sarfaraz’s 
study showed that low HDL is the commonest 
parameter.6 Several studies9 agree to our results 
that dyslipidemic parameters are higher in females 
compared to males probably because of their 
higher probability of a sedentary lifestyle, and a 
higher BMI prevalence and a higher association 
with non-alcoholic hepatitis.

The middle age group had the highest deranged 
lipid parameters because of their atherosclerosis 
processes, their unhealthy eating habits and a 
lack of awareness and priority towards self-care. 
The elderly showed a lesser frequency because 
by this age the ones with dyslipidemia are 
generally treated and (hence not included in this 
study) and the ones presented were those with 
a missed diagnosis whose dyslipidemia need 
to be addressed urgently. The alarming fact is 
that dyslipidemia was significantly present in the 
younger group proving the drift of atherosclerotic 
phenomenon starting earlier in life.  However, 
Abdul Razaq concludes that dyslipidemia 
increased with age in his study.12

The more the duration of diabetes the more the 
chance of dyslipidemia to be present agreed 
upon by us but the Nepalese study did not find 
an association with it.13 Dyslipidemia seems an 
independent factor to the control of diabetes since 
even those with good control had dyslipidemia but 
Pandya11 insists that good control is a favorable 
factor for prevention of dyslipidemia. 

Figure-2: Dyslipidemia with Ethnicity groups.

Figure-3: Dyslipidemia in metabolic syndrome.
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A sedentary lifestyle augments dyslipidemia 
which was emphasized by Robinson14 and hence 
the repeated stress on the role of physical activity 
but our study showed that dyslipidemia is an 
inborn genetic factor as not much difference in 
prevalence was found in both the groups.  The 
body mass index is significantly associated with 
the presence of dyslipidemia emphasized by our 
study and other worldwide studies15,16 highlighting 
the need for weight control. 

Hypertension, diabetes and dyslipidemia are 
an established coexisting phenomenon with an 
adverse impact on the vascular endothelium 
with worsening atherosclerosis. This has lead 
scientists to coin the word “lipitension” for such 
a relationship emphasizing on a combined 
aggressive treatment17 of all the modalities 
especially for hypertriglyceridemia.18 There 
was no much associated significance between 
smoking and dyslipidemia in our study which 
correlated with Nakhjavani’s findings.9

Nonalcoholic fatty liver disease and non-alcoholic 
steatohepatitis has been concomitant with 
atherogenic dyslipidemia and HDL dysfunction 
which with hyperglycemia leads to the process 
of inflammation, lipooxidative stress and insulin 
resistance which sequels to cardiovascular 
and liver cirrhotic end complications.19 There is 
hepatic overproduction of the very low-density 
lipoprotein particles and dysregulated clearance 
of lipoproteins from the circulation in NAFLD. There 
is undisputable evidence that cardiovascular 
disease is the most common reason of mortality in 
patients with NAFLD.20 Therefore not surprisingly 
our results of high prevalence of dyslipidemia 
in NAFLD diabetics correlate to results of other 
studies especially with high triglycerides.21 A 
raised ALT level is positively correlated with 
dyslipidemia and triglyceridemia proven by 
several studies.22 Dyslipidemia is one of the key 
culprit in the cluster of dysmetabolic syndrome 
leading to the atherosclerotic pathogenesis 
caused by insulin resistance and increased fatty 
acid levels23,24 and thus dyslipidemia was one 
of the commonest components of metabolic 
syndrome in our study.

CONCLUSION
The high prevalence of dyslipidemia and its positive 
correlation to cardiovascular diseases warrants a 
regular update on its statistics and there exists a 
need to understand the pattern of dyslipidemia 
and accurately assess the control of lipids in this 
population in a real world setting. The results are 
an eye opener that there is still an urgent need 
to spread awareness to the dire consequences 
of dyslipidemia both to patients and physicians.  
All diabetic patients should repeatedly be insisted 
on behavioral lifestyle changes. Patients should 
adopt these changes regardless of drug therapy. 
The NCEP-ATP III Therapeutic Lifestyle Change 
Diet can result in a 5% to 15% reduction in LDL 
cholesterol level.25 A structured regular routine 
of physical activity should be inculcated in their 
daily routine. An aerobic exercise program using 
large-muscle groups will greatly improve weight 
reduction. The overweight and obese patients 
should optimize their caloric intake and reduce 
the proportion of fats and carbohydrates in 
their diet.26,27 The association of dyslipidemia 
leading to nonalcoholic liver disease in diabetics 
is also decreased with substantial weight and 
diet control.28 A diet rich in fruits, vegetables, 
nuts, soluble fiber and whole grains with use of 
monounsaturated oils (for example, olive oil and 
canola oil) and low in animal fat, saturated and 
trans-fat and cholesterol seems to substantially 
reduce risk of dyslipidemia  independent of 
serum lipid levels. Increased soy consumption 
can increase HDL cholesterol level. Reducing 
LDL-C can reduce cardiovascular morbidity 
and mortality hence aggressive dyslipidemia 
management is a part of primary as well as 
secondary prevention. For a country wide 
efficacy in reducing the dyslipidemia numbers a 
structured effective programs are needed to bring 
about a change in the prevalence of dyslipidemia 
in the years ahead. 
Copyright© 21 Oct, 2020.

REFERENCES
1. Global Health Observatory (GHO) data. Raised 

cholesterol. Situation and trends. http://www.who.int/
gho/ncd/risk_factors/cholesterol_text/en/).

5



Diabetes Lipidus 

Professional Med J 2021;28(3):293-299.www.theprofesional.com298

2. Mooradian AD. Dyslipidemia in type 2 diabetes 
mellitus. Nat Clin Pract Endocrinol Metab. 2009 Mar; 
5(3):150-9. doi: 10.1038/ncpendmet1066.

3. Edward TC, Donna MP. Dyslipidemia: Current 
therapies and guidelines for treatment. US Cardiology 
Review. 2017; 11(1):10–5 DOI. https://doi.org/10.15420/
usc.2016:9:2.

4. Hendrani AD, Adesiyun T, Quispe R, et al. Dyslipidemia 
management in primary prevention of cardiovascular 
disease: Current guidelines and strategies. World J 
Cardiol. 2016; 8 (2):201-10.

5. Robert S Rosenson. Patient education: High 
cholesterol and lipids (hyperlipidemia) (Beyond 
the Basics). https://www.uptodate.com/contents/
high-cholesterol-and-lipids-hyperlipidemia-beyond-the-
basics.

6. Sarfraz M, Sajid S, Ashraf MA. Prevalence and pattern 
of dyslipidemia in hyperglycemic patients and its 
associated factors among Pakistani population. 
Saudi J Biol Sci. 2016; 23(6):761-766.

7. Harris MA, Ferguson TS, Boyne MS, Figueroa JP. High 
prevalence of dyslipidemia among primary care 
patients with hypertension and diabetes in Jamaica. 
Arch Med Sci Atheroscler Dis. 2017; 2:e61-e67. 
Published 2017 Oct 5. doi:10.5114/amsad.2017.70596.

8. Sang V. K, Kaduka L., Kamano J., Makworo D. 
Prevalence of dyslipidemia and the associated 
factors among type 2 diabetes patients in turbo sub-
county, Kenya. J Endocrinol Diab.2017: 4(5): 1-9. DOI: 
10.15226/2374-6890/4/5/00190.     

9. Nakhjavani M., Esteghamati A.R., Esfahanian F, Heshmat 
A.R. Dyslipidemia in type 2 diabetes mellitus: More 
atherogenic lipid profile in women. Acta Medica 
Iranica. 2012. 44 (2).

10. Amina N,  Sadaf M,  Abdul Khaliq N,  Muhammad A,  Arif 
S,  Ghulam ML. Pattern of dyslipidaemia and impact 
of increasing age and duration of type 2 diabetes 
mellitus on dyslipidaemia, insulin levels and insulin 
resistance. JPak Med Assoc. 2015; 65(9); 928-32.

11. Pandya H, JD Lakhani, J Dadhania, A Trivedi. The 
prevalence and pattern of dyslipidemia among 
type 2 diabetic patients at Rural Based Hospital in 
Gujarat, India. Indian Journal of Clinical Practice.2012; 
22(12):36-38.

12. Razaq A., Mohammad T, Razaq A. Prevalence of 
dyslipidemia in newly diagnosed type 2 diabetes 
patients at diagnosed at KGNTH Bannu. Gomal 
Journal of Medical Sciences. 2017; 15 (4).

13. Pokharel DR, Dipendra K, Manoj S, Naval KY, Shreedhar 
Acharya, Ramchandra K. Prevalence and pattern of 
dyslipidemia in Nepalese individuals with type 2 
diabetes. JAMA. 2001. 285(19):2486-97.

14. Robinson Ramírez, FT, Ricardo A, Agredo, FT., Sedentary 
lifestyle is a predictor of hypertriglyceridemia, 
central obesity and overweight. Rev. Colomb. Cardiol. 
2012; 19 (2).

15. Rao W, Su Y, Yang G, et al. Cross-sectional associations 
between body mass index and hyperlipidemia 
among adults in northeastern China. Int J Environ Res 
Public Health. 2016; 13(5):516. Published 2016 May 20. 
doi:10.3390/ijerph13050516.

16. Ranganathan S, Krishnan TU, Radhakrishnan S. 
Comparison of dyslipidemia among the normal-BMI 
and high-BMI group of people of rural Tamil Nadu. 
Med J DY Patil Univ 2015; 8:149-52.

17. Dalal JJ, Padmanabhan TN, Jain P, Patil S, Vasnawala H, 
Gulati A. Lipitension: Interplay between dyslipidemia 
and hypertension. Indian J Endocrinol Metab. 2012; 
16(2):240-5.

18. Tangvarasittichai, S., Seangsuk, C., Chaisomboon, 
C. et al. Association of abdominal obesity, 
hypertriglyceridemia, and hypertriglyceridemic 
waist phenotype with hypertension and type 2 
diabetes mellitus. Int J Diabetes Dev Ctries (2015) 35: 
439. https://doi.org/10.1007/s13410-015-0302-7.

19. Niki Katsiki, Dimitri P. Mikhailidis, Christos S. Mantzoros. 
Non-alcoholic fatty liver disease and dyslipidemia: 
An update. Metabolism. 2016; 65(8): 1109–1123. doi: 
10.1016/j.metabol.2016.05.003.

20. Chatrath H, Vuppalanchi R, Chalasani N. Dyslipidemia 
in patients with nonalcoholic fatty liver disease. 
Semin Liver Dis. 2012; 32(1):22-9. doi: 10.1055/s-0032-
1306423.

21. Singh, Shivaram P., Manorama S.,Preetam N, Prasanta 
KP., Jimmy N. et al. Prevalence and Risk Factors 
for Dyslipidemia in Patients With Non-Alcoholic 
Fatty Liver Disease (NAFLD). Journal of Clinical and 
Experimental Hepatology. 2017; 7:S35 - S36 DOI: 
https://doi.org/10.1016/j.jceh.2017.05.070.

22. Al-Jameil N, Khan FA, Arjumand S, Khan MF, Tabassum 
H. Associated liver enzymes with hyperlipidemic 
profile in type 2 diabetes patients. Int J Clin Exp 
Pathol. 2014;7(7):4345-9

23. Henry NG., Yuan‐Li Z., Antonio HO. Metabolic 
syndrome: Focus on dyslipidemia. Obesity. 2012: 
14.   https://doi.org/10.1038/oby.2006.281 https://
onlinelibrary.wiley.com/doi/full/10.1038/oby.2006.281.

6



Diabetes Lipidus 

Professional Med J 2021;28(3):293-299. www.theprofesional.com 299

24. Zhang QQ, Lu LG. Nonalcoholic fatty liver disease: 
Dyslipidemia, risk for cardiovascular complications, 
and treatment strategy. J Clin Transl Hepatol. 2015; 
3(1):78-84. doi: 10.14218/JCTH.2014.00037.

25. E National Institutes of h. ATP III guidelines at-a-glance 
quick desk reference. https://www.nhlbi.nih.gov/files/
docs/guidelines/atglance.pdf.

26. Dixit AK, Dey R, Suresh A, et al. The prevalence of 
dyslipidemia in patients with diabetes mellitus of 
ayurveda Hospital. J Diabetes Metab Disord. 2014; 
13:58. doi:10.1186/2251-6581-13-58.

27. Ali Z, Ahmed SM, Nageen A, Tanveer Alam , Sohrab 
S. Obesity & diabetes: An experience at a public 
sector tertiary care hospital. Pak J Med Sci. 2014 Jan; 
30(1):81-5. doi: 10.12669/pjms.301.4314.

28. Naveed S, Ahmed SM, Nageen A, Ali Z, Kumar S, Zakir 
H, Ghazi L. Type 2 diabetes; nonalcoholic fatty liver 
disease. Professional Med J 2016; 23(2):138-146. DOI: 
10.17957/TPMJ/16.3176.

AUTHORSHIP AND CONTRIBUTION DECLARATION

Sr. # Author(s) Full Name Contribution to the paper Author(s) Signature

1

2

3

4

5

6

Shabnam Naveed

Ayesha Nageen

Syed Masroor Ahmed

Zeeshan Ali

Marium Fatima

Zohaib Ahmed Khan

Contributed to conception or 
design, Critically revised the 
manuscript.
Drafted the manuscript analysis 
of result. 
Critically revised the manuscript 
Gave Final Approval.
Contributed to conception or 
design analysis of result.
Critically revised the 
manuscript.
Critically revised the 
manuscript.


