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ABSTRACT
Introduction: Metabolic syndrome (MS) is a complex constellation of risk factors characterized by
hypertension, abdominal obesity, increased triglycerides and blood glucose and decreased HDL
cholesterol. In this study, the prescription pattern in diagnosed patients of metabolic syndrome was
examined.
Materials and Methods: This was an observational, cross sectional study in which one hundred
prescriptions of metabolic syndrome patients on medical therapy attending the Medicine OPD of
GMC/Rajindra Hospital, Patiala were analyzed. All the prescriptions were analyzed for the pattern
of the medication prescribed. All the observations thus made were statistically analyzed using
appropriate tests.
Results: The mean age of patients was 58.27±10.32 years. There were 57 female patients and 43
male patients. Various prescribed medication groups were anti-diabetic drugs (99%), antihypertensive drugs (76%) and hypolipidemic drugs (59%). The various anti-diabetic groups
prescribed were biguanides (85%), sulphonylureas (76%), DPPIs (28%), α-Glucosidase inhibitors
(16%), thiazolidinediones (15%) and insulin (8%). The various anti-hypertensive groups were
angiotensin receptor antagonists (42%), beta-blockers (29%), CCBs (29%), diuretics (29%) and
ACE inhibitors (17%). The WHO core prescribing indicators were: average number of drug per
prescription (5.64); drugs prescribed by generic name (3.19%); prescriptions with antibiotic (3%);
prescriptions with an injection (8%); and drugs from essential drug list (52.62%).
Conclusion: Metabolic syndrome is not a single disease entity but a group of concomitant disorders
together. Hence the prescription of drugs in these patients follows a pattern which quite aptly mirrors
the symptomatology of the syndrome. This is one condition where polypharmacy is appropriate.
Keywords: Metabolic syndrome, Prescription pattern, WHO prescribing indicators, Essential
drugs list
INTRODUCTION:

M

etabolic syndrome is a complex of
various co-morbidities viz. impaired
glucose tolerance, raised blood
pressure and deranged lipid profile. 1 The
concurrent presence of this constellation of
symptoms predisposes an individual to
2
cardiovascular complications. Reaven in 1987 first

recognized the association atherosclerosis with
3
various components of the metabolic syndrome. In
India, the prevalence of the syndrome ranges from
40% to 47.4% as per the various regional
4-9
epidemiological studies. This alarming figure is
poised to rise further unless necessary steps are
taken.
The present study was undertaken to study the
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prescription patterns in diagnosed patients of
metabolic syndrome in a tertiary care hospital. The
study also evaluated the prescribing practices
according to the WHO prescribing indicators.
MATERIALS AND METHODS:
Study was a cross sectional and observational
study. The duration of the study was one year. The
patients of metabolic syndrome were recruited
from the department of medicine, Rajindra
hospital, Government Medical College, Patiala,
Punjab. Patients of either sex with age group
between 18-80 years were included in this study.
All the patients were informed about the study in
layman language and written consent was taken.
Inclusion Criteria
All patients aged >18 years and <80 years who
fulfill the diagnostic criteria according to the
International Diabetic Federation (IDF) definition
of metabolic syndrome were included in the
study.10,11 The permission to use the definition was
taken from the concerned authorities.
According to IDF, metabolic syndrome is defined
as central obesity (based on race and gender
specific waist cut offs) plus any two of the four
parameters:
1. Raised triglycerides : >150 mg/dl or history of
specific treatment for this lipid abnormality
2. Reduced HDL cholesterol : <40 mg/dl in males
and <50 mg/dl in females or history of specific
treatment for this lipid abnormality.
3. Raised blood pressure : systolic BP ≥ 130 mm
Hg or diastolic BP ≥85 mm Hg or on treatment
for previously diagnosed hypertension
4. Raised Fasting Plasma Glucose (FPG) ≥ 100
mg/dl or previously diagnosed type 2 diabetes
mellitus.
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Exclusion Criteria:
Following categories of patients were excluded
from the study: Pregnant and lactating women;
Patients with secondary causes of obesity;
Malignancy; Thyroid disorders; severe hepatic or
renal diseases; Patients unwilling or unable to
comply with study proceedings.
Study Sequence:
The prescriptions of one hundred diagnosed
patients of metabolic syndrome were collected
from the medicine OPD. From these prescriptions,
the number and type of anti-diabetic, antihypertensive, lipid lowering, and any other drug
per prescription, their dosage and frequency of
administration was noted. The prescriptions were
also analyzed to evaluate the prescribing practices
according to the WHO prescribing indicators (viz.
average number of drugs per prescription,
percentage of drugs prescribed by generic name;
percentage of prescriptions with antibiotic,
percentage of prescriptions with an injection , and
percentage of drugs from essential drug list). The
permission to use these indicators was taken from
the WHO (ID: 152929).
The study was approved by the Institutional Ethics
committee. The trial was registered at the Clinical
Trial Registry- India [CTRI.nic.in identifier:
CTRI/2016/06/007002] and the World Health
Organization [Universal Trial Number:
U111111654868].
RESULTS:
In this observational study, a total of 100 patients of
metabolic syndrome were enrolled. The mean age
of patients was 58.27±10.32 years. The maximum
number of patients belong to the age-group of 5160 years (33%) followed by 61-70 years, 41-50
years and >71 years. Out of a total of 100 patients,
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there were 57 female and 43 male patients,
indicating a female preponderance of the disease.
Hence, prevalence of metabolic syndrome was
more in females (57%) as compared to males (43%)
(Table 1).
Analysis of the prescriptions revealed that the most
common prescribed medication group was that of
anti-diabetic drugs (99%) followed by antihypertensive drugs (76%) and hypolipidemic drugs
(59%). Miscellaneous drugs (e.g. PPIs, antiplatelet drugs, analgesics, etc.) were prescribed in
92% of the patients (Table 2).
Upon further analysis of anti-diabetic therapy, 82%
of patients were on combination therapy while 17%
patients were on monotherapy (Table 3). Overall,
the most common prescribed anti-diabetic group,
either as monotherapy or as combination therapy,
was biguanides (85%) followed by sulphonylureas
(76%), DPPIs (28%), α-Glucosidase inhibitors
(16%), thiazolidinediones (15%) and insulin (8%)
(Table 4). While, the most common prescribed antidiabetic group as monotherapy was biguanides
(10%), followed by sulphonylureas (4%), insulin
(2%) and DPPIs (1%).
The two- drug anti-diabetic combination was
prescribed in 42% of patients. The most common
prescribed two-drug anti-diabetic combination was
that of biguanides + sulphonylureas (32%)
followed by biguanides + α-Glucosidase inhibitors
(4%), insulin + DPPIs (2%), sulphonylureas +
DPPIs (2%), while biguanides + thiazolidinediones
and insulin + thiazolidinediones contributed 1%
each. The three- drug anti-diabetic combination
was prescribed in 35% of patients. The most
common prescribed three-drug anti-diabetic
combination was that of biguanides +
sulphonylureas + DPPIs (20%) followed by
biguanides + sulphonylureas+ thiazolidinediones
(6%), biguanides + sulphonylureas + αGlucosidase inhibitors (5%) while the rest
National Journal of Basic Medical Sciences | Volume 7 | Issue 3 | 2017

contribute 1% each. The four- drug anti-diabetic
combination was prescribed in 4% of patients. The
most common prescribed four-drug anti-diabetic
combination was that of biguanides+
sulphonylureas + thiazolidinediones + αGlucosidase inhibitors (3%). The five-drug antidiabetic combination consisting of biguanides+
sulphonylureas + DPPIs+ thiazolidinediones + αGlucosidase inhibitors was prescribed in only 1%
of patients.
As far as anti-hypertensive therapy is concerned,
52% of patients were on combination therapy while
24% patients were on monotherapy (Table 5).
Overall, the most common prescribed antihypertensive group either as monotherapy or
combination therapy was angiotensin receptor
antagonists (42%) followed by beta-blockers
(29%), CCBs (29%), diuretics (29%) and ACE
inhibitors (17%) (Table 6).
The most common prescribed anti- hypertensive
group as monotherapy was angiotensin receptor
blockers (12%) followed by CCBs (7%), ACE
inhibitors (2%), beta-blockers (2%) and diuretics
(1%). The patients on two-drug combination
therapy were 37% while patients on three-drug and
four-drug combination therapy were 12% and 3%
respectively. The most common prescribed twodrug anti-hypertensive combination was that of
ARBs+ diuretics (13%) followed by beta-blockers
+ CCBs (6%). ACE inhibitors + diuretics; ARBs+
beta-blockers and ARBs+ CCBs were prescribed in
4% cases each. CCBs + ACE inhibitors; Betablockers+ ACE inhibitors; Beta-blockers+
diuretics were prescribed in 3%, 2% and 1% cases
respectively.The most common prescribed threedrug anti-hypertensive combination was that of
beta-blockers+ ACE inhibitors+ diuretics (5%)
followed by ARBs+ beta-blockers+ CCBs (4%),
while the rest contribute 1% each. The commonly
p r e s c r i b e d f o u r- d r u g a n t i - h y p e r t e n s i v e
combination was that of ARBs+ beta-blockers +
CCBs+ diuretics (3%).
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The most commonly prescribed hypolipidemic was
statins (60%) while other drugs constituted only a

Table-3 : Frequency of anti-diabetic medication
in patients of metabolic syndrome

meagre 3% (Table 7). There were many other drug
groups which were prescribed in the patients of
metabolic syndrome. Among these, the most
common drug group was multivitamins (68%),
followed by anxiolytics (48%), minerals (42%),
anti-platelet drugs (23%), analgesics (13%), antiulcer drugs (8%) and antibiotics (3%) (Table 8).
The analysis of prescriptions using WHO core
prescribing indicators showed that the average
number of drug per prescription was 5.64;
percentage of drugs prescribed by generic name
was 3.19% only; percentage of prescriptions with
antibiotic was 3%; percentage of prescriptions with
an injection was 8%; and percentage of drugs from

Table-4 : Overall anti-diabetic drug frequency
either as monotherapy or combination therapy

essential drug list was 52.62% (Table 9).
Table-1 : Distribution of patients according to
age and gender

**Angiotensin receptor blockers (ARBs),
Diuretics (DI), Beta-blockers (BB), Calcium
channel blockers (CCBs), ACE inhibitors (ACEI)
Table-2 : Distribution of patients according to
types of medication they received

Table-5 : Various anti- hypertensive
combination therapies

*Biguanides (BI), Sulphonylureas (SU), αGlucosidase inhibitors (AG), Insulin (IN),
Dipeptidyl peptidase inhibitors (DPPIs),
Thiazolidinediones (TH)
National Journal of Basic Medical Sciences | Volume 7 | Issue 3 | 2017
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Table-6 : Overall anti-hypertensive drug
frequency either as monotherapy or
combination therapy

Table-7 : Frequency of hypolipidemic
medication in patients of metabolic syndrome

Table-8 : Frequency of miscellaneous
medications in patients of metabolic syndrome

D et al (2009) reported the mean of patients of
metabolic syndrome to be 56.5 and 58.4 years
respectively.12,13
Gender distribution: Out of a total 100 patients
enrolled in the study, 57 (57%) were female and 43
(43%) were male showing a female preponderance
in patients of metabolic syndrome. Roohafza H et al
(001) reported that there were female patients
(67.9%) were significantly more in number than
12
male patients (32.1%). Mangat C et al (2010)
found that metabolic syndrome was more prevalent
14
in females (59.6%) as compared to males (40.4%).
The gender-specific differences in metabolic
syndrome can be the result of several factors
including differential fat partitioning and adipocyte
biology, hormonal regulation of body weight and
adiposity, and prominent effects of estrogen.15
Prescription patterns of anti-diabetic
medication:

Table- 9 : WHO prescribing indicators

DISCUSSION:
Demographic Distribution
Age distribution: Maximum patients were in the
age group of 51-60 years. Mean age of presentation
of patients was 58.27±10.32 years. Similar to the
present study, Roohafza H et al (2001) and Tziallas
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In the present study, 99% of patients were on antidiabetic therapy out of which 82% of patients were
on combination anti-diabetic therapy while 17%
patients were on anti-diabetic monotherapy.
Shamna M et al (2011) reported that 47.5% of type
2 diabetes mellitus patients were on monotherapy
while 52.5% were treated with a combination of
anti-diabetic drugs.16 Rani J et al (2014) found that
the frequency of use of anti-diabetic drugs in type 2
diabetes mellitus as monotherapy is 74.5% and as
17
combination therapy is 24.5%.
The most common prescribed anti-diabetic group
as monotherapy was biguanides (10%) followed by
sulphonylureas (4%), insulin (2%) and DPPIs
(1%). Shamna M et al (2011) reported that in
diabetic patients, the most commonly prescribed
monotherapy was biguanides (36.84%) followed
by sulphonylureas (28.94%) and
thiazolidinediones (0.03%).16
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Out of 82% patients on combination therapy, 42%
of patients were on two-drug combination while
35%, 4% and 1% patients were on three-drug, fourdrug and five-drug combination respectively. The
most common prescribed two-drug anti-diabetic
combination was that of biguanides +
sulphonylureas (32%) followed by biguanides + αGlucosidase inhibitors (4%), insulin + DPPIs (2%),
sulphonylureas + DPPIs (2%), while biguanides +
thiazolidinediones and insulin + thiazolidinediones
contributed 1% each. The commonly prescribed
three-drug combination were that of biguanides +
sulphonylureas + DPPIs (20%) biguanides +
sulphonylureas+ thiazolidinediones (6%),
biguanides + sulphonylureas + α-Glucosidase
inhibitors (5%) while the rest contribute 1% each.
The commonly prescribed four-drug combination
was that of biguanides+ sulphonylureas +
thiazolidinediones + α-Glucosidase inhibitors
(3%). Rani J et al (2014) reported that 21.6%
patients were on two-drug anti-diabetic
combination therapy while 3% were on three-drug
combination therapy. The most commonly
prescribed two-drug anti-diabetic combination was
of biguanides + sulphonylureas (12.7%) followed
by biguanides + DPPIs (3.8%), biguanides +
thiazolidinediones (3.5%) and biguanides + insulin
(1.6%). In three-drug combinations, the
combination of biguanides+ DPPIs+ insulin (1.1%)
was prescribed followed by biguanides+
thiazolidinediones + insulin (0.8%), biguanides+
sulphonylureas + DPPIs (0.6%), biguanides+ +
sulphonylureas + insulin (0.5%), and biguanides+
thiazolidinediones + α-Glucosidase inhibitors
(0.5%).17
The overall most common prescribed anti-diabetic
group (either as monotherapy or in combination)
was biguanides (85%) followed by sulphonylureas
(76%), DPPIs (28%), α-Glucosidase inhibitors
(16%), thiazolidinediones (15%) and insulin (8%).
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Patel B et al (2013) found that metformin (87.7%)
is the most utilized anti-diabetic drug for type 2
diabetes followed by sulphonylureas (68.4%),
insulin (22.8%), α- glucosidase inhibitors (21.1%)
and thiazolidinediones (10.5%).18 Sharma S et al
(2015) found biguanides (85.6%) was the most
commonly prescribed anti- diabetic drug followed
by sulfonylureas (59.8%), thiazolidinediones
(26.6%), DPP-inhibitors (26%) and alphaglucosidases inhibitor (12.2%).19
Prescription patterns of anti-hypertensive
medication:
In the present study, 76% patients were on antihypertensive therapy out of which 52% patients
were on combination therapy and 24% were on
monotherapy for the treatment of hypertensive
component of metabolic syndrome. Dhanaraj E et
al (2012) found that 55% of type 2 diabetes mellitus
patients were on combination therapy, 41% on
monotherapy, and 4% had no antihypertensive
treatment.20 Panda BB et al (2014) reported that
among diabetic hypertensives, 31% of patients
were treated with single anti-hypertensive drug and
69% of patients were treated with combinations.21
The most common prescribed anti- hypertensive
group as monotherapy was angiotensin receptor
blockers (12%) followed by CCBs (7%), ACE
inhibitors (2%), beta-blockers (2%) and diuretics
(1%). Dhanaraj E et al (2012) reported that among
diabetic hypertensives, ACE inhibitors (47%) was
the most commonly anti-hypertensive agent used
as monotherapy followed by angiotensin receptor
blockers (36%), CCBs (12%), beta-blockers (5%)
and diuretics (0.2%).20 Panda BB et al (2014)
reported that among diabetic hypertensives,
angiotensin receptor blockers (22.8%) was the
most commonly employed anti-hypertensive agent
as monotherapy followed by CCBs (16.1%) and
beta-blockers (12.7%).21
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There has been a shift in the prescribing pattern of
anti-hypertensive drug use over time. ACE
inhibitors once in vogue have now returned to
oblivion due to the better adverse effect profile of
ARBs. Moreover, ARBs have been implicated in
the delaying the microvascular complications of
22
diabetes mellitus.
Out of 52% patients on combination therapy, 37%
of patients were on two-drug combination while
12% and 3% patients were on three-drug and fourdrug combination respectively. The most common
prescribed two-drug anti-hypertensive
combination was that of ARBs+ diuretics (13%)
followed by beta-blockers + CCBs (6%). ACE
inhibitors + diuretics; ARBs+ beta-blockers and
ARBs+ CCBs were prescribed in 4% cases each.
CCBs + ACE inhibitors; Beta-blockers+ ACE
inhibitors; Beta-blockers+ diuretics were
prescribed in 3%, 2% and 1% cases respectively.
The most common prescribed three-drug antihypertensive combination was that of betablockers+ ACE inhibitors+ diuretics (5%) followed
by ARBs+ beta-blockers+ CCBs (4%), while the
rest contribute 1% each. The most common
p r e s c r i b e d f o u r- d r u g a n t i - h y p e r t e n s i v e
combination was that of ARBs+ beta-blockers +
CCBs+ diuretics (3%). Dhanaraj E et al (2012)
reported that among diabetic hypertensives, 36%,
16% and 3% patients were on two-drug, three-drug
and four-drug anti-hypertensive combination
therapy respectively. In two drugs combination
therapy, ACEIs + ARBs were prescribed
commonly (21%), followed by ARBs + diuretics
(18%), ACEIs + CCBs (17%), and ARB + CCBs
(16%). In three drug combinations, combination of
ACEI + ARB + diuretics were highest (30%)
followed by ARB + CCB + diuretics (21%). In 4 or
more drug combinations of ARB, ACEI, CCBS +
20
diuretics were commonly prescribed (35%).
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The most common prescribed anti-hypertensive
group either as monotherapy or in combination
therapy was that of angiotensin receptor
antagonists (42%) followed by beta-blockers
(29%), CCBs (29%), diuretics (29%) and ACE
inhibitors (17%). Pittrow et al (2004) found that the
most frequently prescribed anti-hypertensive drugs
were ACE inhibitors (40.8%), followed by betablockers (36.1%), diuretics (31.7%), calcium
channel blockers (22.3%), AT 1 receptor
antagonists (14.1%), other antihypertensives in
(4.4%) and alpha-receptor blockers in 2.8%.23
Hussain Z et al (2012) found that, in diabetic
hypertensive patients, most commonly used
category of drugs were angiotensin receptor
blockers (41%), calcium channel blockers (21%)
and beta blockers (13%). 24 Another study
conducted by Raju S et al (2016) found that 47.8%
prescriptions had diuretics as antihypertensive drug
followed by CCBs (24%), ARBs (15.1%), β
blockers (6.5%), ACEIs (2.2%), α blockers (2.2%)
and α+β blockers (2.2%).25
Prescription patterns of hypolipidemic
medication:
In the present study, 60% patients were prescribed
was statins while 3% were prescribed other drugs.
Patel B et al (2013) found that use of hypolipidemic
drugs was seen in 56% of the patients. Statins were
18
prescribed in all patients on hypolipidemic drugs.
Raja S et al (2014) reported Atorvastatin to be the
most common hypolipidaemic drug prescribed as
monotherapy (53.4%) in diabetic hypertensive
26
patients.
Apart from anti- diabetic, anti- hypertensive and
hypolipidemic drugs, some other groups of drug
frequently prescribed in the patients of metabolic
syndrome were multivitamins (68%), followed by
hypnotics (48%), minerals (42%), anti-platelet
drugs (23%), analgesics (13%), anti-ulcer drugs
(8%) and antibiotics (3%).
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WHO prescribing indicators:
Analysis as per the WHO core prescribing
indicators revealed that average number of drugs
per prescription was 5.64; percentage of drugs
prescribed by generic name was 3.19% only;
percentage of prescriptions with antibiotic was 3%;
percentage of prescriptions with an injection was
8%; and percentage of drugs from essential drug
list was 52.62%. Adla N et al (2013) reported that
average number of drugs per prescription was 4.38;
percentage of drugs prescribed by generic name
was 90.73% only; percentage of prescriptions with
antibiotic was 0.11%; percentage of prescriptions
with an injection was 0%; and percentage of drugs
27
from essential drug list was 95.4%.
The present study was fraught with a few
limitations. First of all, the duration of the study
was limited with limited patient enrolment.
Another limitation was the region-specific nature
of the research data. So, the results cannot be
generalized to other population groups. Due to the
lack of prescription pattern data specific to
metabolic syndrome, some of the results of the
present study were compared to near similar
studies.
Further studies with a larger sample size and longer
duration are, therefore, warranted. Patient
enrollment should be extended beyond the
outpatient department so as to improve external
validity in the general population and different
settings. The studies with a multicentric patient
enrollment will help in the generalization of data to
larger populations.
CONCLUSION:
Metabolic syndrome is not a single disease entity
but a group of concomitant disorders together.
Hence the prescription of drugs in these patients
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follows a pattern which quite aptly mirrors the
symptomatology of the syndrome. Apart from the
key medication groups (anti-diabetic, antihypertensive and hypolipidemicdrugs), the
prescription includes several other drugs for the
management of concomitant factors attributing to
morbidity. This is one condition where
polypharmacy is appropriate. In the present setup,
the prescription by generic name was found to be
low but drugs from essential drug list was pretty
high.
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