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Abstract

Brief Communication

IntRoductIon

Metabolic syndrome (MS) is a constellation of several risk 
factors such as obesity, insulin resistance, dyslipidemia, and 
hypertension, which predicts higher risk of developing diabetes 
mellitus type II, coronary heart disease and cardiovascular 
disease and all-cause mortality.[1,2]

The most commonly used criteria for diagnosing MS include 
the Revised National Cholesterol Education Programme Adult 
Treatment Panel (NCEP ATP-III) and International Diabetes 
Federation (IDF) criteria. Literature suggests that Revised 
NCEP ATP-III criteria may be better than IDF criteria for 
diagnosing MS.[3,4]

The main difference between these two criteria is the presence 
of increased waist circumference as a mandatory requirement of 
IDF criteria. Wait circumference is a measure of truncal obesity. 
Interestingly, the clinical observation of persons with opioid 
dependence suggests that many of them are malnourished and 
truncal obesity is a rather uncommon observation.

In spite of various psychoactive substances (including tobacco, alcohol, and opioids) being closely associated with development of metabolic 
syndrome (MS), little research exists on the prevalence of MS among persons with addictive disorders. The criteria used to diagnose MS 
varied across these studies, and part of the variation in the prevalence rate (5.1%–30.6%) could be attributable to this fact.  The current study 
aimed to assess the prevalence of MS in patients with alcohol dependence syndrome (ADS) and opioid dependence syndrome (ODS) using 
revised National Cholesterol Education Programme Adult Treatment Panel (NCEP ATP-III) criteria and International Diabetes Federation (IDF) 
criteria. We tried to assess the impact of the choice of the diagnostic criteria on the prevalence rate of MS in the persons with ADS and ODS. 
This was a cross-sectional observational study. Semi-structured pro forma was used to collect information on the sociodemographic profile 
and clinical profile. Anthropometric measurements included waist circumference, height, weight, and body mass index (BMI). The systolic 
and diastolic blood pressure, fasting blood sugar (FBS), serum triglycerides, and serum high-density lipoprotein were measured. Patients were 
diagnosed as having MS by using revised NCEP ATP-III and IDF criteria. Statistical analysis was done by Chi-square (Fischer’s exact test), 
independent sample Student’s t-test, and Cohen’s kappa. Among the individuals with ADS, the prevalence of MS was found to be 20.8% and 
9.9% according to revised NCEP ATP III criteria and IDF criteria, respectively. Among individuals with ODS, the prevalence of MS was found 
to be 20.3% and 5.1% according to revised NCEP ATP III criteria IDF criteria, respectively. While there was a good degree of concordance 
between IDF and modified NCEP-ATP III criteria for MS for ADS (n = 256) (κ = 0.649, P < 0.001), the concordance was only fair for ODS 
(κ = 0.333, P < 0.001). The findings of our study thereby support the recommendation that revised NCEP ATP-III criteria is better choice than 
IDF criteria for identification of MS in individuals having addictive disorders, especially opioid dependence.
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Both MS and psychoactive substance use have been found to be 
bidirectionally implicated in the development of complications, 
compliance, and treatment outcomes.[5] In spite of various 
psychoactive substances (including tobacco, alcohol, and 
opioids) being closely associated with the development of MS, 
little research exists on the prevalence of MS among persons 
with addictive disorders.[6-12] The criteria used to diagnose 
MS varied across these studies, and part of the variation in 
the prevalence rate (5.1%–30.6%) could be attributable to 
this fact. The current study aimed to assess the prevalence 
of MS in patients with alcohol dependence syndrome (ADS) 
and opioid dependence syndrome (ODS) using revised NCEP 
ATP-III criteria and IDF criteria. We tried to assess the impact 
of the choice of the diagnostic criteria on the prevalence rate 
of MS in the persons with ADS and ODS.

MateRIals and Methods

Setting and subjects
The study was a cross-sectional and was carried out at the 
National Drug Dependence Treatment Center. Consecutive 
patients of ADS and ODS diagnosed according to Diagnostic 
and Statistical Manual of Mental Disorders-IV-TR criteria and 
seeking in patient treatment were screened and recruited as per 
selection criteria. Individuals having any substance dependence 
other than nicotine and any psychiatric comorbidity were 
excluded. Ethical approval was taken from the institute ethics 
committee.

Semistructured pro forma was used to collect information 
on the sociodemographic profile, clinical profile including 
age of onset of substance use, duration of substance use, 
and dietary history. Anthropometric measurements included 
waist circumference, height, weight, and body mass index 
(BMI). The systolic and diastolic blood pressure, fasting 
blood sugar (FBS), serum triglyceridess, and serum 
high-density lipoprotein were measured. Patients were 
diagnosed as having MS by using revised NCEP ATP-III 
and IDF criteria.

Urine drug screening was carried out using thin layer 
chromatography to exclude those who used other psychoactive 
substances.

Statistical analysis
Data analysis was done by statistical package SPSS 
(version 17.0; SPSS Inc. Chicago, IL, USA). Sociodemographic 
and clinical data were tabulated, and descriptive analysis 
including percentages, frequency, measures of central 
tendencies, and tests for normal distribution was performed. 
Chi-square (Fischer’s exact test) was used to compare 
the prevalence of MS as diagnosed by the two criteria. 
For assessing group differences of continuous variables, 
independent sample Student’s t-test was used. We calculated 
the Cohen’s kappa to assess the degree of concordance between 
the diagnosis of MS based on the two criteria for individuals 
with ADS and ODS. The two-tailed P < 0.05 was considered 
statistically significant.

Results

A total of 160 male individuals were recruited, out of which 
101 individuals were diagnosed with ADS and 59 with 
ODS. The mean age of individuals with ADS was 38.86 
(standard deviation [SD] = 8.79) years and that of individuals 
with ODS was 35.20 (SD = 11.06) years. >90% had a history 
of using heroin and 16.95% were intravenous drug users.

Among the individuals with ADS, the prevalence of MS was 
found to be 20.8% and 9.9% according to revised NCEP 
ATP III criteria and IDF criteria, respectively. The difference 
was statistically significant (χ2 =54.27, df =1, P < 001). 
No significant difference was found in the anthropometric 
measures and components of MS between those diagnosed 
by revised NCEP ATP III criteria and IDF criteria [Table 1].

Among individuals with ODS, the prevalence of MS was 
found to be 20.3% and 5.1% according to revised NCEP 
ATP III criteria IDF criteria, respectively. The difference 
was statistically significant (χ2 =14.40, df =1, P = 0.01). 
No significant difference was found in the anthropometric 
measures and components of MS between those diagnosed 
by revised NCEP ATP III criteria and IDF criteria [Table 2].

While there was a good degree of concordance between IDF 
and modified NCEP-ATP III criteria for MS for ADS (n = 256) 
(κ = 0.649, P < 0.001), the concordance was only fair for ODS 
(κ = 0.333, P < 0.001).

dIscussIon

In the current study, the prevalence of MS in individuals with 
ADS and ODS was higher by using revised NCEP ATP III 
criteria as compared to IDF criteria. The prevalence of MS 

Table 1. Comparison of clinical variables of subjects 
with ADS diagnosed as MS as per revised NCEP ATP III 
criteria and IDF criteria

Clinical variable Mean (SD) as 
diagnosed per 
Revised NCEP 
ATP III criteria

Mean (SD) 
as diagnosed 

per IDF 
criteria

t p

Age (years) 38.38 (8.42) 40.90 (9.56) 0.39 0.70
Age of onset (years) 19.95 (4.19) 19.40 (4.79) 0.53 0.60
Height (cm) 167.71 (747) 167.10 (7.37) -0.36 0.70
Weight (kg) 65.67 (11.05) 70.30 (10.54) 0.94 0.35
BMI (kg/m2) 23.32 (3.52) 25.18 (3.43) 1.30 0.20
Waist 
circumference (cm)

87.24 (9.92) 95.60 (5.21) 1.93 0.06

Systolic blood 
pressure (mm of Hg)

134.86 (11.58) 135.70 (12.45) 0.62 0.54

Diastolic blood 
pressure (mm of Hg)

89.48 (8.29) 91.50 (4.03) 1.08 0.29

Serum HDL (mg/dl) 47.99 (13.26) 43.90 (12.78) -0.65 0.52
Serum 
Triglycerides (mg/dl)

178.81 (70.35) 174.40 (82.39) 0.24 0.81

Serum Fasting blood 
sugar (mg/dl)

99 99 -0.05 0.97
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was comparable among individuals of ADS (20.8%) as well as 
ODS (20.3%) as per revised NCEP ATP III. However, by IDF 
criteria, the prevalence of MS was higher in patients of ADS 
(9.9%) when compared to ODS (5.1%). This observation can 
be attributed to the fact that the presence of increased waist 
circumference is a mandatory requirement of IDF criteria of 
MS. While the IDF has proposed a criteria with ethnic and 
racial specific cut-offs for waist-circumference, it is likely to 
miss many potential cases who would be identified as having 
MS using the NCEP ATP-III criteria.[13]

Alcohol has been found to have complex relationship with 
weight gain and obesity. Interestingly, heavy drinking has 
been consistently related to weight gain and obesity in recent 
prospective studies.[14] Furthermore, obesity was associated 
with alcohol use disorders but not for other addictive 
disorders in an epidemiological study.[15] The association 
between being overweight and psychoactive substance abuse 
or dependence was found to be inversely related among 
men.[16] While opioid use has also been auspicated with 
impaired glycemic control and weight gain, the association 
is strongest among patients who are receiving opioid agonists 
as part of treatment. The persons with ODS in our clinical 
setting are less likely to have truncal obesity. Dietary neglect 
due to financial constraints, a general neglect of personal 
care, and presence of co-occurring medical disorders could 
be some reason for this observation.

There are four previous published studies from India that have 
assessed MS among individuals with ADS and ODS. All these 
studies are from the same center. The prevalence of the MS 
has varied considerably between these studies.

One of the these studies reported the prevalence of MS based 
on the IDF criteria to be 21.6% and 9.6% among individuals 
with ADS and ODS, respectively.[12] Another study from the 
same center reported the prevalence of the MS (as per IDF 
criteria) to be 24.6% and 29.3% for subjects with ADS and 
ODS, respectively.[11]

There was only fair concordance for the diagnosis of MS 
among individuals with ODS based on the two criteria in the 
current study. However, a previous Indian study reported a 
high concordance between IDF and modified NCEP-ATP III 
criteria for MS among the individuals with substance use 
disorder seeking in-patient treatment. The prevalence rate of 
MS in the entire study sample was 9.4% by IDF criteria and 
10.9% by modified NCEP ATP-III.[9]

Another study from the same center reported the prevalence of 
MS among individuals with ADS to be 27% and 18% using IDF 
and NCEP ATP-III criteria, respectively.[10] The concordance 
for MS between the two classificatory systems was low 
with Cohen’s kappa being 0.522. The authors attributed the 
higher prevalence of MS by IDF criteria to the lower cutoff 
of the waist circumference as compared to the NCEP ATP-III 
criteria. While this rate is comparable to the one observed for 
the individuals with ADS in the current study, the prevalence 
of MS was higher using the NCEP ATP-III criteria in the 
current study.

The study population from the two settings is distinct from 
each other on certain sociodemographic variables. Majority of 
the individuals in the current study were currently unemployed 
and were staying in a rural background. In the other studies 
from India, the majority of the individuals were employed and 
lived in urban settings. Furthermore, while the current study 
excluded the individuals with comorbidities, the other Indian 
studies included individuals with physical and psychiatric 
comorbidities. This can explain, at least in part, the difference 
observed in the prevalence rate of MS across these two settings.

In our study, almost 50% and 75% cases of MS diagnosed 
by revised NCEP ATP III criteria in individuals of ADS and 
ODS, respectively, were missed by the IDF criteria. This has 
important and serious public health implications in terms of 
management as a sizeable proportion of cases being missed 
by utilizing IDF criteria which have been supported by 
existing literature and thereby making a strong case against 
the waist circumference being a mandatory criterion. Hence, 
it is recommended to use revised NCEP ATP III criteria for 
screening for MS, at least among individuals with ODS.

Strengths of the current study include inclusion of individuals 
with no psychiatric comorbidity, assessment the metabolic 
parameters when patients were not experiencing withdrawal. 
Limitations of the study are small sample size, only male 
sample, nonexclusion of nicotine dependence, and not 
assessing physical activity. However, no significant correlation 
was obtained between tobacco use and MS among alcohol and 
opioid users in the previous studies.[9,11]

Table 2: Comparison of clinical variables of subjects 
with ODS diagnosed as MS as per revised NCEP ATP III 
criteria and IDF criteria

Clinical variable Mean (SD) as 
diagnosed per 
Revised NCEP 
ATP III criteria

Mean (SD) 
as diagnosed 

per IDF 
criteria

t p

Age (years) 37.70 (13.82) 42.67 (14.19) -0.54 0.60
Age of onset (years) 24.80 (11.73) 18.00 (5.20) 0.95 0.36
Height (cm) 165.50 (5.31) 166.00 (1) -0.16 0.88
Weight (kg) 65.7 (12.98) 68.33 (10.41) -0.32 0.76
BMI (kg/m2) 24.01 (4.76) 24.78 (3.54) -0.26 0.80
Waist 
circumference (cm)

82.00 (9.10) 89.33 (11.72) -1.16 0.27

Systolic blood 
pressure 
(mm of Hg)

128.60 (11.59) 119.33 (10.07) 1.24 0.24

Diastolic 
blood pressure 
(mm of Hg)

81.40 (9.34) 84.67 (13.61) -0.48 0.64

Serum HDL (mg/dl) 37.88 (11.27) 32.07 (3.72) 0.86 0.41
Serum Triglycerides 
(mg/dl)

215.40 (90.20) 149 0.17 0.87

Serum Fasting 
blood sugar (mg/dl)

107.00 109.00 -0.94 0.37
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conclusIons

The findings of our study thereby support the recommendation 
that revised NCEP ATP-III criteria is better choice than IDF 
criteria for identification of MS in individuals having addictive 
disorders, especially opioid dependence.
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