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ABSTRACT

Objective: To determine the frequency of Cardiometabolic Risk Factors (CMRF) among young people with T2DM presenting
at the Tertiary Care Unit in Karachi, Pakistan.

Study Design: Retrospective longitudinal study.

Place and Duration of Study: Baqai Institute of Diabetology and Endocrinology (BIDE), a Tertiary Care Unit, Karachi
Pakistan, from Jan 2000 to Dec 2019.

Methodology: The data of participants with diabetes (PWD) aged 18-45 years on the first visit was extracted from the
computerized Health Management System (HMS). The demographics, anthropometric, biochemical, and medical information
on obesity, smoking, hypertension, dyslipidemia, HbAlc, and family history of diabetes were gathered.

Results: The study comprised 5336 participants with diabetes with a mean age of 31.944+5.52 years. High frequency of obesity,
hypertension, dyslipidemia, cigarette smoking, poor glycemic control, and a positive family history of diabetes were observed,
and their associations were statistically significant. Out of these, 4114(77.1%) were obese, 1663(31.4%) were hypertensive,
585(11%) were smokers, 4162(78%) had a positive family history of diabetes, 2519(47.2%) had HbAlc >10%, 2113(39.6%) had
HbA1lc between 7-10%. For dyslipidemia, 3383(63.4%) had high triglycerides, 3202(60%) had high LDL-C, 4578(85.8%) had low
HDL-C, and 1729(32.4%) had high total cholesterol.

Conclusion: The results validate the importance of early screening for CMRF in young diabetics for management and
complications prevention in the early stages of the disease and advocate screening for CMRF in health care policy.
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INTRODUCTION

Diabetes is a rising public health issue and global
challenge that affects approximately 573.0 million
adults worldwide, with estimates of 643.0 and 784.0
million by 2030 and 2045, respectively. Diabetes affects
73.0 million people in the Middle East and North
Africa (MENA), with 796,000 deaths expected in
2021.12 In Pakistan, 33.0 million people have diabetes,
with another 11 million having Impaired Glucose
Tolerance (IGT) and a significant risk of developing
T2DM in the future3 The most common cause of
morbidity and mortality in people with diabetes is
atherosclerotic  cardiovascular disease (ASCVD).
Obesity, hypertension, dyslipidemia, smoking, poor
glycemic control, and prolonged diabetes duration are
risk factors for ASCVD.*> The prevalence of
cardiometabolic risk factors (CMRF) and its related
complications and mortalities in early onset T2DM is
higher than diabetes in elders.? In young adults with
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diabetes, CMRF contributes to the incidence of
diabetes and mortality.6 One cohort study found that
T2DM when developed at a younger age, is associated
with more obesity, adverse lipid profiles, and higher
HbAlc levels” A study from Pakistan to assess
cardiovascular disease (CVD) risk among participants
with diabetes (PWD) revealed a strong association
among risk factors.3? Obesity and hypertension are
strongly associated with diabetes in developing
countries. Dyslipidemia and smoking at an early age
were observed globally in the Asian population and
tended to early death.?10 The high burden of CVD and
T2DM because of CMRF must be understood to
identify the high-risk people; they will benefit from
early screening and prevention. Few studies have been
carried out to evaluate CMRF and its association with
each young adult with T2DM.

METHODOLOGY

The retrospective longitudinal study was
conducted at the Baqai Institute of Diabetology and
Endocrinology from January 2000 to December 2019 in
Karachi, Pakistan after approval from Institutional
Review Board (BIDE/IRB/KABHATTI/08,/20,/20/0237).
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Inclusion Criteria: Participants with T2DM aged 18-45
of either gender were included.

Exclusion Criteria: Patients of TI1DM, endocrinal
disorders, e.g. Thyroid, Adrenal, Pituitary Glands, and
Polycystic ovarian diseases and Pregnant females were
excluded.

The study sample was drawn from the compu-
terized record for out-patient entries by the Health
Management System of the Baqai Institute of Diabe-
tology and Endocrinology (BIDE), which included 5336
patients with T2DM who fulfilled the inclusion criteria
for the study with the duration of 20 years from 1st
January 2000 to 31st December 2019.

Fasting plasma glucose (FPG) >126mg/dl (Fasting
defined as no caloric intake for at least 8h) and/or
Postprandial plasma glucose (PPG) 2200 mg/dl after
2hr of oral 75gm OGTT and/or HbA1C 26.5.1 Glyce-
mic status: HbAlc <7.0%, HbAlc between 7.0-10%,
HbAlc >10%. Newly diagnosed diabetes (NDD) was
defined as FPG 2126mg/dl or 2-hour PPG 2200mg/dl
or both. Previously diagnosed diabetes (PDD) was
considered if the participant had been diagnosed as
diabetic by a physician.’> Hypertension was charac-
terized by self-reported use of antihypertensive drugs
and/or systolic BP >140mmHg or diastolic BP
>90mmHg on two visits.2 Participants were classified
as non-obese if their BMI was <25kg/m? and obese if
their BMI was >25kg/m? based on the WHO obesity
cutoff for the South Asian population.’? Serum choles-
terol >200mg/dl, LDL-C 100mg/dl, HDL-C 40 and
HDL-C 50(mg/dl) for males and females, and TG >150
(mg/dl) were all considered dyslipidemia in the 12-
hour fasting state by the Adult Treatment Panel III.13
People who were using a lipid-lowering medication
were also labelled as having dyslipidemia. PWD
smoking cigarettes in one or more of the 30 days before
the OPD visit were considered smokers, whereas
people not currently smoking were considered ex-smo-
kers. PWDs who had never smoked were designated
as non-smokers.!

Data analysis was conducted using Statistical
Package for Social Sciences (SPSS) version 20. Conti-
nuous variables were presented as Meantstandard
deviation, while categorical variables were presented
as numbers (percentages). The chi-squared test was
applied to check the association between variables.

RESULTS

Data of 5336 participants with diabetes (PWD)
was retrieved. The mean age of PWD at diagnosis of
diabetes was 31.94+5.52 years, whereas the mean age at

first OPD visit was 35.52+4.58 years. Out of these,
2907(54.5%) were male, 1643(30.8%) had NDD, 3877
(77.1%) were obese, 585(11%) were a smoker, and 1663
(31.2%) were hypertensive. Furthermore, 4161(78%)
had positive family history of diabetes, 1274(23.9%)
had HbAlc >10%, and 1069(20.0%) had HbAlc
between 7.1-10%. (Table-I).

Table-I: Demographic data and Cardiometabolic Risk Factors of study
participants (n = 5336)

Parameters n(%)
Age at diagnosis of DM (years), Mean+SD 31.94+5.52
Age at first visit (years), Mean+SD 35.52+4.58
Male 2907(54.5%)
Gender Female 2429(45.5%)
. Single 507(9.5%)
Marital status Narsied 4829(90.5%)
Body mass <25 kg/m? 1459(27.3%)
index 225 kg/m? 3877(77.1%)
No 4586(85.9%)
Smoking Habit Yes 585(11%)
Ex-smoker 165(3.1%)
H . No 3673(68.8%)
ypertension Yes 1663(31.2%)
. Newly diagnosed diabetes (NDD) 1643(30.8%)
Duration of DM Previogsly cﬁagnosed diabetes(PDD) | 3693(69.2%)
Family history No 1175(22.0%)
of DM Yes 4161(78.0%)
<7% 2993(56.1%)
HbAlc 7.1-10% 1069(20.0%)
>10% 1274(23.9%)
High cholesterol (2200 mg/dl) 717(13.4%)
High triglyceride (2150 mg/dl) 1387(26.0%)
Dyslipidemia High LDL-C (2100 mg/dl) 1552(29.1%)
Low HDL-C (male<40mg/dl, o
femalo<50 mg/dl) 1864(34.9%)

PWD with BMI >25kg/m?, 1333(34.4%, n=3877)
were hypertensive, 1249(32.2%, n=3877) had NDD,
3103(80.0%, n=3877) had a family history of diabetes,
865(43.5%, n=3877), 827(21.3%, n=3877) had HbAlc
>10% and between 7.1%-10%. High triglyceride in
1074(27.7%, n=3877) and low HDL-C in 1173(30.8%,
n=3877) of PWD, results were significantly different (p-
value <0.001) from PWD with BMI <25kg/m? and
showed obese PWD had a higher frequency of
hypertension, family history for diabetes, and more
deranged HbAlc, fasting triglycerides and HDL-C
level as compare to non-obese PWD (Table-II).

Association of HbAlc and other CMRF, PWD
with HbAlc >10%, 865(67.9%) were obese, and 671
(52.7%) had high triglycerides, results were signifi-
cantly different (<0.05) from PWD with HbAlc <10%,
revealed a strong correlation between obesity and high
HbAlc. Similarly, their cholesterol and LDL-C levels
were also high, revealing an increased risk for CVD.

PWD with HbAlc 27% had a high frequency of
hyper-tension, and PDD, which was significantly
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different (<0.05) from PWD with HbA1c<7%, showed
an early onset of diabetes or long duration of diabetes,
had increased frequency and early development of
cardio-metabolic derangement (Table-III)

Table-II: Relationship of Body Mass Index with Cardiometabolic Risk
Factors of Study Participants (n=5336)

Body Mass Index
Cardiometabolic Risk Factors <25kg/m? | 225kg/m? |p-value
(n=1459) | (n=3877)

Smoking Habit
No 1216(83.3%) | 3370(86.9%)
Yes 188(12.9%) | 397(10.2%) | 0.003
Ex-smoker 55(3.8%) | 110(2.8%)
Hypertension
No 1129(77.4%) | 2544(65.6%) <0001
Yes 330(22.6%) | 1333(34.4%)|
Duration of DM
Newly diagnosed diabetes(NDD) 394(27.0%) | 1249(32.2%) <0.001
Previously diagnosed diabetes(PDD)| 1065(73.0%) | 2628(67.8%) |
Family History of DM
No 401(27.5%) [ 774(20.0%) | o o0
Yes 1058(72.5%) | 3103(80.0%) |~
HbAlc
<7% 808(55.4%) | 2185(56.4%)
7.1-10 % 242(16.6%) | 827(21.3%) |<0.001
>10% 409(28.0%) | 865(22.3%)
Dyslipidemia
Thigh choestero) (200 mg/d) 163(11.2%) | 554(14.3%) | 0.003

igh triglyceride (=150 mg/dl) 313(21.5%) | 1074(27.7%) |<0.001
High LDL-C (2100 mg/dl) @1. .f’) 27. 0") ‘
Low HDLC (male <40 mg/d, 379(26.0%) | 1173(303%) | 0.002
female<50 mg/d) 477(32.7%) | 1387(35.8%) | 0.036

Data presented as n(%)

DISCUSSION

In our study, we found that most participants
with diabetes had a high frequency of multiple CMRF
and their association with each other was statistically
significant. Several developing countries are facing
obesity and undernutrition epidemics. The alarming
increase in overweight and obesity because of an
alteration in dietary pattern, reduced level of physical
activity with frequent use of motorized transport.!!
Increased frequency of obesity, hypertriglyceridemia,
decreased HDL-C, Insulin resistance, and T2DM has
been documented among the Asian population and are
considered more significant in the pathology of
CVD.1>14 In our study, these CMRF were significantly
high in young PWD, the statistically significant asso-
ciation of obesity with high HbAlc, hypertension,
dyslipidemia, and more seen in PWD with a family
history of diabetes. It shows an increasing trend of
increasing obesity is alarming in young adults because
of diabetes at an early age. Raza ef al. observed the
same result.® Smoking raises one's risk of cardio-
vascular disease (CVD), although the link between
smoking and diabetes is still up for debate.’> Khawaja
et al. in their studies found nearly parallel results.1® In
our study, no significant relation of smoking with
obesity and HbAlc was found, quite the same results

Table-III: Association of HbAlc with Cardiometabolic Risk Factors of Study participants (n=5336)

HbAlc p-value

Cardiometabolic Risk Factors <7% 7.1-10% >10% <7% vs 7.1- <7% vs 7-10% vs

(n=2993) (n=1069) (n=1274) 10% >10% >10%
Body Mass Index
<25 kg/m? 808(27.0%) 242(22.6%) 409(32.1%)
225 kg/m? 2185(73.0%) 827(77.4%) 865(67.9%) 0549 <0.001 <0.001
Smoking Habit
No 2582(86.3%) 917(85.8%) 1087(85.3%)
Yes 318(10.6%) 112(10.5%) 155(12.2%) 0.368 0.549 0.110
Ex-smoker 93(3.1%) 40(3.7%) 32(2.5%)
Hypertension
No 2140(71.5%) 703(65.8%) 830(65.1%)
Yes 853(28.5%) 366(34.2%) 444(34.9%) <0.001 0.016 0.001
Duration of DM
Newly diagnosed diabetes(NDD) 1044(34.9%) 278(26.0%) 321(25.2%)
Previously diagnosed diabetes(PDD) 1949(65.1%) 791(74.0%) 953(74.8%) <0.001 <0.001 <0.001
Family history of DM
No 624(20.8%) 243(22.7%) 308(24.2%)
Yes 2369(79.2%) 826(77.3%) 966(75.8%) 0.021 0549 0.036
DYSLIPIDEMIA (High cholesterol)
<200 mg/dl 2852(95.3%) 844(79.0%) 923(72.4%)
>200 mg/dl 141(4.7%) 225(21.0%) 351(27.6%) <0.001 <0.001 <0.001
High Triglyceride
<150 mg/dl 2750(91.9%) 506(55.8%) 603(47.3%)
>150 mg/dl 243(8.1%) 473(44.2%) 671(52.7%) <0.001 <0.001 <0.001
High LDL
<100 mg/dl 2651(88.6%) 569(53.2%) 564(44.3%)
>100 mg/dl 342(11.4%) 500(46.8%) 710(55.7%) <0.001 <0.001 <0.001
Low HDL (male <40, female<50)
<40/50 mg/dl 375(12.5%) 648(60.6%) 841(66.0%)
>40/50 mg/dl 2618(87.5%) 421(39.4%) 433(34.0%) <0.001 <0.001 <0.001

Pak Armed Forces Med ] 2023; 73(5): 1357



Frequency of Cardiometabolic Risk

reported by Aamir et al showed no assoc-iation
between smoking and different glycemic HbAlc
categories.’” One study showed diabetes in smokers
was less frequent because smokers had low BMI which
was protective and improved insulin sensitivity.!®
There has been an increase in high blood pressure
(hypertension) in emerging nations, such as Pakistan.”
Hypertension is a risk factor for the development of
CVD, especially when associated with diabetes.® In our
study, one-third were hypertensive like one study
which showed the same results.” One research demon-
strated obese diabetics were hypertensive and had
high HbAlc, as the same result found in our study.!®
Akalu et al. found that most patients with a BMI >25
kg/m? and poor glycemic control had a greater risk of
developing hypertension as compared with those with
a BMI <25kg/m? and those with adequate control.??

In our study, one-third were NDD while two-
thirds were PDD, and most of them had HbAlc >7%.
In our study majority had a positive family history of
T2DM. Raza et al. reported two-thirds of the partici-
pants had a family history of diabetes.¢ Cardiovascular
disease (CVD) and type 2 diabetes (T2DM) are both
linked to abnormalities in lipids, which can be chan-
ged.’® In our study, majority of obese PWD had
dyslipidemia and high HbAlc. Similar findings were
got by Raza et al. the half number of participants in
their study had dyslipidemia.¢ Dyslipidemia can thus
be used as a preventative strategy for cardiovascular
disease (CVD) in people with type 2 diabetes.
CONCLUSION

We found an increasing trend of obesity, smoking,
hypertension, dyslipidemia, poor glycemic control, and posi-
tive family history of diabetes in young adults and statis-
tically significant when compared with each other and have
strong contribution in the T2DM screening, diagnosis, and
management.
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