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Determinants of Metabolic Syndrome
Among People With Substance Abuse:
A Cross-Sectional Study From North India
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ABSTRACT

Objective: To estimate the prevalence and predictors of metabolic
syndrome among substance users in North India.

Methods: In this cross-sectional study, a total of 302 participants
with a history of substance use visiting either medicine or psychiatry
outpatient departments and referred to a deaddiction center in the
psychiatry department of a tertiary care hospital were enrolled. The
study was conducted over 6 months between September 2019 and
February 2020. Information regarding sociodemographic profiles was
collected. Weight, height, waist circumference, hip circumference,
and blood pressure were measured. A fasting venous blood sample
was collected to measure blood glucose; triglycerides; high-density,
low-density (LDL), and very low-density lipoprotein (VLDL) levels;
and other blood parameters. The International Diabetes Federation
criterion was used to define metabolic syndrome. Descriptive
analysis was performed, and multiple logistic regression was used.

Results: The mean £ SD age of the study participants was 37.1 £11.4
years, and the majority were males (n=299, 99.0%). The prevalence
of metabolic syndrome among substance users was 16.9% (n=51).
Mean age, age at initiation, weight, body mass index (BMI), hip
circumference, total cholesterol, LDL, and VLDL were significantly
higher (all P <.05) among study participants with metabolic
syndrome than among those without. On multivariable regression
analysis, professional employment, high BMI, high hip circumference,
and elevated VLDL were predictors of metabolic syndrome among
substance users.

Conclusions: Coexisting substance use and metabolic syndrome is a
public health concern considering the large number of people who
are substance users. It is essential to screen such patients regularly
for cardio-vasculo-metabolic disorders to prevent further morbidity
and mortality.
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P sychoactive drugs are substances that, when taken
in or administered into one’s system, affect mental
processes, eg, perception, consciousness, cognition or
mood, and emotions. According to the World Health
Association, about 270 million people (or about 5.5% of the
global population aged 15-64 years) had used psychoactive
drugs in the previous year, and about 35 million people are
estimated to be affected by drug use disorders (harmful
pattern of drug use or drug dependence).! The use of
various psychoactive substances such as alcohol, cannabis,
and opioids has been observed in India for centuries. As
per a recent national-level survey from India,” alcohol is
the most common substance used, followed by cannabis
and opioids. The prevalence of alcohol use is 4.6%, with
a male:female ratio of 17:1, followed by cannabis at 2.8%
and opioids at 2.1%.?

Although the burden is substantial, the current
dimensions of the effects and implications of their use
are not well documented. These effects are drug and
dose dependent, apart from the user’s health. Short-term
effects can range from just changes in appetite and mood
to cardiac or cerebrovascular events, psychosis, and even
death. Longer-term effects can lead to addiction, which
can cause infections like HIV/AIDS, hepatitis, mental
illness, and other cardiovascular-metabolic disorders.>
Alcohol and tobacco use, in particular, has been
associated with increased risk of diabetes, cardiovascular
mortality, and the development of metabolic syndrome.**
Metabolic syndrome, in turn, is a significant risk factor for
cardiovascular diseases and all-cause mortality.* Metabolic
syndrome is a cluster of abnormalities that include insulin
resistance, hypertension, dyslipidemia, and abdominal
obesity.® The prevalence of metabolic syndrome in the
substance-dependent population has been reported in
the range of 5%-31%.”

Patients with substance use have an increased risk of
metabolic syndrome due to nutritional deficiencies, which
increase cell damage, augment excitotoxicity, reduce
energy production, and lower the antioxidant potential
of the cells.® Although their relationship remains complex,
low to moderate alcohol use has been found to decrease
the risk for metabolic syndrome, while heavy alcohol use
increases risk.” Another study'® reported an increased
risk of metabolic syndrome even with low alcohol use.
Alcohol also affects the body mass index (BMI), and a
higher BMI contributes to metabolic syndrome. There
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Clinical Points

B Synchronized treatment for patients with substance use
disorders who have metabolic syndrome can improve
compliance and the prognosis and treatment outcome for
both illnesses.

B Public health awareness programs should focus on the
connection between substance abuse and metabolic
syndrome.

B Substance abuse prevention and mitigation must be an
integral part of lifestyle modification in patients with
metabolic syndrome.

is minimal research depicting an association between
metabolic syndrome and substance abuse from North India.
The theme for the 2020 United Nations International Day
Against Drug Abuse and Illicit Trafficking was “Better
Knowledge for Better Care,” which indicates the importance
of scientific evidence for enhanced response to the global
drug problem and to those in need.! Therefore, the present
study was conducted among patients with a history of
substance abuse visiting a tertiary care center of North India
with a primary objective of estimating the prevalence and
predictors of metabolic syndrome.

METHODS

Study Design

The present study used a cross-sectional design and was
conducted over 6 months between September 2019 and
February 2020.

General and specific study setting. The study was
conducted in a newly established premier tertiary care center
of Haryana, a northern state of India. This medical college
caters to the needs of approximately 4 adjoining districts of
Haryana and 3 districts of Uttarakhand and Uttar Pradesh.
The medical college specializes in preventive, promotive,
and curative services with a professional and dedicated
staff. According to the 2018 records, the medical college
provided care to 5,76,651 outpatients and 36,656 inpatients,
including those admitted to the emergency department of
the medical college. Within the medical college, the study
was conducted in the deaddiction center of the psychiatry
department. The department receives patients directly
or through a referral from various departments. In the
department, patients receive therapeutic and counseling
services regarding deaddiction.

Study Population

Patients with substance dependence visiting either the
department of psychiatry or the department of medicine
of the study hospital on an outpatient basis who were
referred to the deaddiction center were included in the
study. Participants who were on treatment with any kind of
regular medication other than that used to treat any of the

components of metabolic syndrome’and participants not
following the necessary instructions required for carrying
out laboratory investigations like overnight fasting were
excluded from the study.

Sample Size and Sampling Strategy

The sample size was calculated using an online sample
size calculator (https://www.openepi.com/SampleSize/
SSPropor.htm). A sample size of 302 was calculated using
the single population proportion formula after considering
the prevalence of metabolic syndrome to be about 13% as per
a previous study from North India,” with a 95% confidence
interval and a margin of error of 5%. Patients with substance
dependence were recruited from the outpatient setting at
their first contact at either the department of psychiatry or
the department of medicine. The diagnosis was made per
the ICD-10 Classification of Mental and Behavioral Disorders
Clinical Descriptions and Diagnostic Guidelines.'> Eligible
patients were invited to participate in the study through
a systematic random sampling technique. The sampling
interval was determined by dividing the average number
of yearly deaddiction consultations by its sample size. The
first participant was selected by lottery method from the
order of their daily registration number. Then, every fourth
participant at the exit of the outpatient department was
included in the study. If the fourth patient was ineligible,
unwilling to participate, or did not have reports required
for the diagnosis of metabolic syndrome, the subsequent
patient was considered. The process was repeated until the
requisite sample size was achieved.

Study Instrument

The data were collected using a structured data
collection tool. The tool included 2 broad components.
Part A collected data regarding the sociodemographic
details, history, and pattern of substance abuse. At the
same time, part B collected data about the metabolic and
anthropometric components of metabolic syndrome.
Anthropometry was done using standard protocols.'?
Calibrated scales measured body weight in kilograms and
height in centimeters. Waist circumference was measured in
centimeters midway between the inferior costal margin and
the superior border of the iliac crest at the end of normal
expiration in a standing position. At least 2 readings at
5-minute intervals were recorded for blood pressure (BP)
using a standard nonmercury manometer in a supine
position. If BP was high (>140/90 mm Hg), then a third
reading was taken after 30 minutes; the lowest of these
readings was recorded. A fasting venous blood sample was
collected under the aseptic condition to measure fasting
blood glucose, triglyceride, and high-density lipoprotein
(HDL) levels.

Metabolic syndrome was diagnosed using International
Diabetes Federation (IDF) criteria.'* According to IDF
criteria, a person is considered to have metabolic syndrome
if there is high waist circumference (=80 cm for females
and > 90 cm for males of Asian origin) along with 2 of the
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Table 1. Association of Metabolic Syndrome With

Substance Abuse and Metabolic Syndrome

Table 2. Variations in the Biochemical Profile of Substance

Sociodemographic Characteristics of the Study Participants®

Users With or Without Metabolic Syndrome?

Metabolic Syndrome Metabolic Syndrome PValue
Variable Absent Present  PValue Variable Absent Present (t Test)
Total 251(83.1) 51(16.9) Age,y 36.1+114 41.8+103  <.001*
Substance use Age at initiation, y 24.0%7.1 28.5+8.8 <.001*
Single 188(82.1) 41(17.9) 404 Duration of dependence, y 85+6.9 88+7.9 738
Multiple 63(86.3) 10(13.7) Anthropometric parameters
Type of substance Weight, kg 63.0+£10.5 789+149 <.001*
Alcohol 152(85.4) 26(14.6) 205 Height, cm 169.7£7.5 170.4£6.9 510
Opioids 90(80.4) 22(19.6) 326 Body mass index, kg/m? 21.8+3.2 27.2+4.8 <.001*
Tobacco 51(85.00 9(15.0) 663 Waist circumference, cm 86.7+12.2 101.2+7.2 <.001*
Cannabis 24(92.3) 2(7.7) 275 Systolic blood pressure, mmHg  127.7+153 144.8+16.1 <.001*
Sedative hypnotics 9(81.8) 2(189) 1.000 Diastolic blood pressure, mmHg  79.2+114 91.1+£154  <.001*
Sex Metabolic parameters, mg/dL
Male 249 (83.3) 50(16.7) 427 Triglycerides 129.8+48.8 2146+1049 <.001*
Female 2 (66.7) 1(33.3) Total cholesterol 165.2+49.4 235.8+76.5 <.001*
Transgender 0 0 High-density lipoprotein 469+149 414195 011
Residence Low-density lipoprotein 933+243 1222+319 <.007*
Rural 146 (83.0) 30(17.0) Very low-density lipoprotein 25.0+9.9 37.0+126  <.001*
Urban 105(83.3) 21(16.7)  .931 Fasting blood glucose 86.4+19.9 94.8+224 .007*
Religion #Values are presented as mean+SD.
Hinduism *Denotes statistically significant P value (<.05).

218(86.2) 35(13.8)  .004*
Nondominant religions 333
Marital status

Married 48 (20.3) .000*

Single/ divorced/widowed/separated 63(954) 3(4.5)
Educational status
llliterate/can read and write 38(884) 5(11.6) .835
Primary 38(82.6) 8(17.4)
Middle 65(83.3) 13(16.7)
Secondary 54 (85.7) 9(14.3)
Senior secondary and above 56 (77.7) 16(22.3)
Occupation
Unemployed 52(945) 3(55) .000*
Unskilled/semiskilled worker 102 (89.5) 12(10.5)
Skilled worker/clerical 88 (76.5) 27(23.5)
Professional 9 (50.0) 9 (50.0)
Total number of family members
<4 107 (84.3) 20(15.7) .876
>4 144 (82.3) 31(17.7)

Family history
Diabetes mellitus
Hypertension

23(67.6) 11(324) .011*
24(686) 11(31.4) .015%

Comorbidity
HIV/hepatitis B or C 15(93.7) 1(6.7) 1.000
Any other 18(62.1) 11(37.9)  .004*

#Values are presented as n (%).
*Denotes statistically significant association (<.05).

following criteria: systolic BP > 130 mm Hg with or without
diastolic BP > 85 mm Hg (or on treatment for hypertension),
triglyceride levels > 150 mg/dL (or on specific treatment for
this abnormality), HDL cholesterol <40 mg/dL for males
and < 50 mg/dL for females (or on specific treatment for this
abnormality), and fasting blood glucose > 100 mg/dL (or on
treatment for diabetes mellitus).

Analysis and Statistics

Quantitative data were double entered, validated, and
analyzed using EpiData versions 3.1 and 2.2.2.182 (EpiData
Association, Odense, Denmark). Key analytic outputs were
the number and proportion of patients suffering from
metabolic syndrome. Frequencies with percentages were
calculated for categorical variables and mean and standard
deviation (SD) for continuous variables. x* test, ¢ test, and
1-way analysis of variance were used for comparisons.

Binary logistic regression was performed to examine the
influence of independent variables on metabolic syndrome.

Ethics Approval

Ethics approval was obtained from the Institutional Ethics
Committee of the Kalpana Chawla Government Medical
College, Karnal (Haryana) India (KCGMC/IEC/2019/19).
Written informed consent was obtained from participants
before data collection and examination. The consent form
had 2 parts: information for the participant and the actual
consent form, which the participant signed in the presence
of a witness.

RESULTS

A total of 302 participants were included in the study. The
mean * SD age of the study participants was 37.1 years+11.4
(range, 18-80 years). Analysis of the sociodemographic data
showed that most of the participants were male (n=299,
99.0%) and followed Hinduism (n=253, 83.8%). The most
used substance was alcohol (n=178, 58.9%), followed by
opioids (n=112, 37.1%), tobacco (n=60, 19.9%), cannabis
(n=26, 8.6%), and sedative-hypnotics (n=11, 3.6%) (Table
1). Of the 302 participants, 51 (16.9%) had metabolic
syndrome. The following variables were significantly
associated with having metabolic syndrome: nondominant
religion including Sikhism and Islam, married, employed in
a professional job, and family history of diabetes mellitus and
hypertension (P <.05) (Table 1).

We then compared the anthropometric and biochemical
parameters of participants with and without metabolic
syndrome. Mean age, age of initiation, weight, BMI, hip
circumference, total cholesterol, LDL, and VLDL were
significantly higher among study participants with metabolic
syndrome than among those without (P <.05) (Table 2). A
higher percentage of tobacco users was found to have low
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Table 3. Metabolic Syndrome and Variation of Its Different Components by Type of Substance
Abuse?

Only Alcohol
Only Only Only Only Sedative/ Plus
Alcohol  Tobacco Cannabis Opioids Hypnotics Tobacco  Other P
Variable (n=121) (n=13) (n=8) (n=84) (n=3) (n=34) (n=39) Value
Metabolic syndrome 19(15.7) 2(154) 0(0.0) 19 (22.6) 1(33.3) 4(11.8) 6(154) 544
Raised systolic blood pressure 59 (48.8) 5(38.5) 4(50.0) 44 (524) 2(66.7) 20(58.8) 14(35.9) .497
Raised diastolic blood pressure 44 (36.4) 4(30.8) 2(25.0) 28(333) 2(66.7) 14(41.2) 11(28.2) .783
Raised fasting triglyceride levels 32(26.4) 4(30.8) 1(125) 23(274) 0(0.0) 7(20.6) 11(28.2) .930
Low fasting high-density 33(27.3) 8(61.5) 0(0.0) 21(25.0 0(0.0) 7(20.6) 14(359) .038*
lipoprotein levels
Raised fasting blood glucose 23(19.0) 4(30.8) 0(0.0) 8(9.5) 1(33.3) 5(14.7) 5(12.8) .183
High waist circumference 34(28.1) 2(154) 0(0.0) 37(4400 1(333) 11(324) 11(28.2) .079

#Values are presented as n (%).
*Denotes statistically significant P value (<.05).

Table 4. Factors Affecting Metabolic Syndrome in the Study Participants

Unadjusted OR Adjusted OR

Variable Patients OR(95%Cl)  PValue OR (95% Cl) PValue
Religion, n (%)

Hinduism 35(13.8) Reference .006* Reference .889

Islam 0(0.0) 0.0 1.000 0.0 (0) 1.000

Sikhism 16 (33.3) 3.1(1.5-6.3) .001* 0.7 (0.2-2.8) 627
Marital status, n (%)

Currently married 48(20.3) Reference 021%* Reference .099

Never married 1(1.7) 0.1 (0.0-0.5) .008* 0.2 (0.0-1.9) 156

Widowed/divorced/separated 2(33.3) 2.0(0.3-11.0) 446 11.8 (0.5-306.5) 138
Occupation, n (%)

Professional 9(50.0) 2.8(1.0-7.9) .058 6.2 (1.1-36.7) .044%*

Clerical 21 (26.6) Reference .000* Reference .078

Skilled 6(16.7) 0.6 (0.2-1.5) 249 0.6 (0.1-2.9) 516

Semiskilled 5(10.4) .3(0.1-0.9) .034% .7 (0.2-3.5) .693

Unskilled 7(10.6) 0.3(0.1-0.8) .019% 0.3(0.1-1.4) 120

Unemployed 3(5.5) 2 (0.0-0.6) .004% 3(0.0-1.9) .198
History of diabetes mellitus in parents, n (%)

No 0(14.9 Reference .013* Reference

Yes 1(324 2.7 (1.2-6.0) 2.6 (0.5-14.6) 263
History of hypertension in parents, n (%)

No 0(15.0) Reference .018* Reference

Yes 11(31.4) 2.6 (1.2-5.7) 1.1(0.2-5.2) .948
Alcohol, n (%)

No 5(20.2 Reference 207 Reference 626

Yes 26 (14.6 0.7 (0.4-1.2) 0.8 (0.3-2.1)
Coexisting physical illness, n (%)

No 40(14.7) Reference .002* Reference 986

Yes 11(37.9) 3.6(1.6-8.1) 1.0(0.2-5.2)
Age, mean+SD,y 41.8+103 1.0(1.0-1.1) .002* 1.0(0.9-1.0) 174
Age at initiation, mean£SD, y 28.5+8.8 1.1 (1.0-1.1) .000* 1.1 (1.0-1.1) .180
Weight, mean +SD, kg 789+149 1.1(1.1-1.2) .000* 1.0(0.9-1.1) 540
Body mass index, mean = SD, kg/m? 27.2+4.8 1.4(1.3-1.6) .000* 1 .3(1.0-1.6) .031*
Hip circumference, mean+SD, cm 101.2£7.2 1.1(1.1-1.2) .000* 1(1.0-1.2) .000*
Total cholesterol, mean+SD, mg/dL 2358+76.5 1.0(1.0-1.0) .000* 1 0(1 .0-1.1) .067
Low-density lipoprotein, mean +SD, mg/dL 1222+319 1.0(1.0-1.1) .000* 1.0 (1.0-1.0) 162
Very low-density lipoprotein, mean +SD, mg/dL 37.0+126 1.1(1.0-1.1) .000* 1.1(1.0-1.2) .001*
Macrocytic volume, mean+SD 85.6+13.1 1.0(0.9-1.0) .062 1.0 (0.9-1.0) .586

*Denotes statistically significant P value (<.05).
Abbreviation: OR=odds ratio.

fasting HDL levels compared to other drug users (P <.05)
(Table 3).

On multivariable analysis, study participants in
professional jobs were found to have 6 times higher odds of
metabolic syndrome than those employed in clerical jobs,
and this was a significant finding (P <.05). High BMI, high
hip circumference, and elevated VLDL increased the odds
of developing metabolic syndrome among substance users
(P <.05) (Table 4).

DISCUSSION

We diagnosed 1 of every 6 participants (16.9%) with a
history of substance abuse with metabolic syndrome. This
prevalence is lower than the rate of 30% among the general
population (95% CI, 28%-33%).!> This finding could be
due to different criteria used to define metabolic syndrome
and the inclusion of substance abusers and nonusers in their
study.!® Our estimates are similar to previous systematic
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reviews!®!” ‘tRat’réported thé prévalence of métabolic

syndrome among patients with alcohol abuse to be less than
that of the general population (21.8%, 95% CI, 19.1%-24.8%).
Balhara® reported the prevalence of metabolic syndrome
among individuals with opioid-dependent syndrome to be
20.3% and 5.1% according to revised National Cholesterol
Education Program Adult Treatment Panel criteria and IDF
criteria, respectively. There is a scarcity of data regarding
the association between metabolic syndrome and different
abused substances. The toxicity profile of each substance
is different, and when combined with genetic vulnerability
and nutritional deficiencies, which are common among
substance users, the risk of metabolic syndrome increases
among them ®!8

Overall, we observed that metabolic syndrome was
not significantly associated with any particular type of
substance abuse disorder. However, alcohol was associated
with increased BP, alteration in the lipid profile, blood
glucose levels, and waist circumference. Previous studies'® 2!
have also shown that alcohol increases obesity and causes
dyslipidemia. A significant association was found by Kim et
al?? between alcohol use and metabolic syndrome. Prospective
studies®* %4 show that light-to-moderate alcohol intake is
not associated with adiposity gain, while heavy drinking
is more consistently related to weight gain. Experimental
evidence is also mixed and suggests that moderate alcohol
intake does not lead to weight gain over short follow-up
periods. However, in India, it is observed that alcohol intake
is associated with increased food consumption, which may
contribute to excess caloric intake, and increased frequency
can explain the increase in weight even with a moderate
amount of alcohol.?>-2¢

We also observed a high prevalence of metabolic
syndrome with a history of opioid use disorder. There was
a high prevalence of elevated blood pressure, and around 1
in 4 participants had dyslipidemia. Fasting blood glucose
was found in only one-tenth of the participants. Most
clinical reports imply that opium has no remarkable impact
on blood glucose, whether in nondiabetic or diabetic
individuals.?’~*° But, a study by Azod et al*! indicated that
opium positively impacts the reduction of fasting blood
glucose levels. The reduction of glucose levels has been
attributed to decreased gastric emptying due to opioid
p-receptor activation, subsequently delaying the intestinal
glucose absorption.’! Some clinical studies*~** have shown
that opium may affect total cholesterol, triglycerides, LDL
cholesterol, and HDL cholesterol. Overall, the literature
suggests that opium consumption is either ineffective or
has an unfavorable impact on serum lipids. Similarly, we
observed an association between tobacco use and most of
the components of metabolic syndrome, which is in line with
previous evidence.>3>-37

Body weight was also not associated with metabolic
syndrome after adjusting for confounders. This finding was
distinct from other studies”**3° that found higher body
weight was associated with metabolic syndrome. However,
there were significant differences between the BMIs of

Substance Abuse and Metabolic Syndrome

participants with and without metabolic syndrome, which
corresponds to results from previous studies*® that depicted
a similar pattern. Higher BMI significantly increased the
odds of having metabolic syndrome in our study, and the
findings are consistent with previous reports.”*® However,
individuals with average body weight as per BMI might
have a high body fat percentage and could show increased
metabolic dysregulation. Thus, an updated definition of
obesity based on adiposity should be adopted, as it is no
longer dependent on weight.*! The effect of opioids on
BMI has also been evaluated in previous studies,*? but the
results are inconsistent. Nevertheless, the opioid antagonist
naltrexone holds promise for weight loss in obese patients.
Higher VLDL was also a significant predictor of metabolic
syndrome in the present study. Other biochemical factors
were not associated with metabolic syndrome.

There was no significant association between age and
metabolic syndrome, akin to another study®® conducted in
Germany among alcohol-dependent patients and a meta-
analysis conducted by Vancampfort et al.'® However, this
result was in contrast with the findings of Mattoo et al” and
Bathla et al,*® who found a higher mean age among those
with metabolic syndrome compared to those without. The
prevalence of metabolic syndrome is higher among men
aged <50 years and women aged > 50 years. As the number of
female substance users was lower in our study, the association
between sex and metabolic syndrome among substance users
could not be explored. Previous studies® have found sex to be
associated with metabolic syndrome. Genetic and biological
factors, dietary habits, and sociocultural behaviors are
associated with this age- and sex-related trend in metabolic
syndrome. The risk of cardiovascular events is higher among
women with metabolic syndrome than in men with the
disorder. Response to treatment for metabolic syndrome
varies differentially by sex.*>** No significant association
was observed between the prevalence of metabolic syndrome
and marital status. This finding is in contrast to that of
Mattoo et al.” Odds of having metabolic syndrome were
about 6 times higher among those employed in professional
jobs than in clerical occupations. Mattoo et al” found a
higher proportion of metabolic syndrome among currently
employed individuals than in those who were unemployed.
This finding could partly be explained by high stress levels
and a more sedentary lifestyle among professional workers,
which increases their risk for metabolic syndrome.

There are some strengths in our study. A comprehensive
evaluation of the patients for substance abuse was done by
a psychiatrist, while the diagnosis of metabolic syndrome
was by made by the physician as per predefined established
criteria. Adequately calculated sample size and systematic
random sampling make it easy to generalize the results. We
also used diagnostic criteria for metabolic syndrome suitable
for the Asian Indian ethnicity. Different criteria of diagnosis
of metabolic syndrome make it difficult to compare with
previous studies explicitly. However, certain limitations
should also be acknowledged. It is difficult to assess the
temporality of association between substance abuse and
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metabolic syndrome due to the'Cross-sectional study design:
As the prevalence of substance abuse is generally low among
women in India, we could include only a minimal number
of female participants in the study, which prevented us
from depicting the effect of substance abuse on metabolic
syndrome in this population. This topic requires further
studies using stratified random sampling to confirm the
effect of substance abuse on metabolic syndrome.

To conclude, our study showed a high prevalence of
metabolic syndrome among patients with substance abuse.

'This relationship between substance’abuse and metabolic
syndrome is a public health concern considering the high
number of people with substance abuse issues has the
potential to take the shape of a syndemic. Therefore, we
recommend regular screening of such patients for cardio-
vasculo-metabolic disorders like metabolic syndrome to
prevent further morbidity and mortality. Education should
be an essential component of the counseling sessions with
these patients. Improvement of metabolic syndrome is
expected to improve substance abuse treatment outcomes.
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