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A B S T R A C T

Background: The components of Metabolic syndrome (MetS), have obvious consequences on Health Related
Quality Of Life (HRQoL), the question whether metabolic syndrome is associated with the change of well-being
and HRQoL requires evaluation.
Objective: The major objective of the study was to provide patient counseling and education on various aspects of
metabolic syndrome to improve QoL of the patients.
Method: The study population was randomly categorized into control and intervention group. The intervention
group was provided with patient counseling and Patient Information Leaflets along with usual care. The control
group received the usual care provided by the doctors, nurses and technicians. The QoL of both groups was
assessed using modified WHO-BREF QOL questionnaire during the subsequent follow-up.
Results: It was found that there is a statistical significant difference in the physical, psychological and social
domain values in the test group at baseline and after intervention phase with t value −10.574,-10.796 and
−2.221 (p=0.001, p= 0.001 & p=0.031).
Conclusion: In the present study, there is an improvement in the QoL scores of the intervention group compared
to that of the control group. Clinical pharmacist's service can be very beneficial for the management and
monitoring of MetS patients to improve their QoL.

1. Introduction

Metabolic syndrome (MetS), characterized by central obesity, dys-
lipidemia, hyperglycemia and hypertension is currently a major global
public health challenge because it involves a serious risk of cardiovas-
cular disease and type 2 diabetes.1 Definition of metabolic syndrome by
National Cholesterol Education Program's Adult Treatment Panel III
(NCEP: ATP III) Criteria, 2001 includeany three of the following:1.
Central obesity: Waist circumference>102 cm or 40 inches in
males,> 88 cm or 35 inches in females, 2. Hypertriglyceridemia: Tri-
glycerides≥1.7 mmol/L (150mg/dl), 3. Low HDL cholesterol: < 1.0
mmol/L(40mg/dl) in males,< 1.3 mmol/L(50mg/dl) in females,
4.Hypertension: Blood pressure≥135/85mmHg (or treated for hy-
pertension), 5. Fasting plasma glucose≥ 6.1mmol/L (110mg/dl).2

According to International Diabetes Federation (IDF) criteria, 2006
metabolic syndrome is defined as Central obesity (defined as waist
circumference≥ 94 cm for males or≥ 80 cm for femalesPlus any two of
the following: 1.Raised triglycerides> 1.7mmol/L(150mg/dl) or spe-
cific treatment for this lipid abnormality, 2. Reduced HDL choles-
terol: < 1.03mmol/L(40mg/dl) in males or 1.29mmol/L(50mg/dl) in

females or specific treated for this lipid abnormality, 3.Raised blood
pressure≥ 130/85mmHg or treated for previously diagnosed hy-
pertension, 4. Raised fasting plasma glucose(FPG): > 5.6 mmol/L
(100mg/dl) or previously diagnosed type 2 diabetes. If FPG is greater
than 5.6 mmol/L or 100mg/dl, an oral glucose tolerance test is strongly
recommended, but it is not necessary to define metabolic syndrome. If
BMI is greater than 30 kg/m2, central obesity can be assumed and waist
circumference does not need to be measured.3 (see Tables 1–3,
Figs. 1–7).

The prevalence of metabolic syndrome has increased in developing
countries in recent decades. It is estimated that around 20–25% of the
world's adult population have the metabolic syndrome and they are
twice as likely to die from and three times as likely to have a heart
attack or stroke compared with people without the syndrome. In ad-
dition, people with metabolic syndrome have a 5 fold greater risk of
developing type 2 diabetes.4 Approximately about one third of urban
south Asians have evidence of the metabolic syndrome. In urban Indian
adults, the prevalence (41.1%) is high compare to rural area. Moreover,
insulin resistance was observed to the therein nearly 30% of Asian In-
dian children and adolescent and many exhibit features of metabolic
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syndrome.5 Kerala, the diabetic capital of India has a high obesogenic
environment. Several studies showed a prevalence of 89.7% obesity
among patients with metabolic syndrome. A hospital based study done
by Jyothi B et al. showed a prevalence of metabolic syndrome (66.2%).
The high prevalence, poor detection and control of metabolic disorders
in Kerala necessitate need for better therapeutic measures and patient
education.6

There are many interrelated factors that are thought to be important
in the development of metabolic syndrome.7 The major risk factors
include age> 50 years, female sex, positive family history, smoking,
non-vegetarian diet, sleep inadequacy, stress and alcohol intake.8,9

The primary goal of clinical management in individuals with the
metabolic syndrome is to reduce risk for clinical atherosclerotic disease.
Even in people with the metabolic syndrome, first-line therapy is di-
rected toward the major risk factors: LDL-C above goal, hypertension,
and diabetes.10

2. Methodology

A prospective interventional randomized control trial was carried
out for a period of six months in the General Medicine II department of
a tertiary care referral hospital at Malappuram, Kerala.

National Cholesterol Education Program's Adult Treatment Panel III
(NCEP: ATP III) Criteria, 2001 and International Diabetes Federation
(IDF) criteria, 2006 were used to define metabolic syndrome.

The study was approved by the institutional ethics committee of
KIMS-AL SHIFA Hospital. It was ensured that work described has been
carried out in accordance with The Code of Ethics of the World Medical
Association (Declaration of Helsinki).

2.1. Informed consent

The nature, type and intention of the study were explained to the

subjects by direct interaction. Participants were given sufficient time to
decide whether or not to participate in the study. Informed consent was
obtained for experimentation with human subjects. The privacy rights
of human subjects must always be observed.

2.2. Sample size

A total of 136 patients were used as subjects for the study that in-
cluded 66 subjects in the control group and 70 subjects in the case
group.

2.3. Inclusion criteria

- All patients visited the general medicine II department with condi-
tion of metabolic syndrome.

- Patients above age ≥20 years.
- Patients not having any known cardiovascular diseases.

2.4. Exclusion criteria

- Pregnant females.
- Patients of age<20 years.
- Patients having existing cardiovascular diseases.

For the study. WHOQOL-BREF questionnaire was used to assess
quality of life of patients, as it is the most widely accepted scale in this
regard. The questionnaire was translated to the local language
Malayalam and validated.

It includes 26 questions divided among 4 domains.
The 4 domains include physical health, Psychological, Social re-

lationship and Environmental. Framingham risk score was used to as-
sess the 10 year cardiovascular risk of patients with metabolic syn-
drome. The Framingham risk score for 10 year CVD risk assessment
ranged from score of< 1 to> 30. If FRS is≥ 20% then the subjects
will have higher risk of developing CVD in the next 10 years. If FRS is
10–19% people will have intermediate risk for developing CVD and if
its< 10% risk will be low.WHO/ISH risk prediction chart is used to
evaluate the 10 year cardiovascular risk of patients with metabolic
syndrome. These charts indicate 10-year risk of a fatal or non-fatal
major cardiovascular event (myocardial infarction or stroke), according
to age, sex, blood pressure, smoking status, total blood cholesterol and
presence or absence of diabetes mellitus. A separate patient information
leaflet was prepared regarding the diet and lifestyle modification to
counsel and educate the patients.

In the pre-interventional phase, demographic data and complete
history of patients was obtained from case reports, medication charts,
and personal interviews. Quality of life of subjects was evaluated using
WHO-BREF QOL questionnaire. 10 year CVD risk of patients was
evaluated by using Framingham risk score and WHO/ISH risk predic-
tion charts. The study population was randomized by statistician using
randomized block design.

In the interventional phase, counseling to the intervention group
was performed outside the OP in a separate area to ensure privacy. For
the inpatients, bedside counseling was given. Each counseling session
was about 7–10min depending on the patients. The counseling pro-
gram includes the information about the disease, treatment goals, and
importance of medication adherence, possible adverse drug reactions,
management of the disease and life style modifications. Patient edu-
cation was done by using patient information leaflet. And the control
group received the usual care provided by the doctors, nurses and
technicians only. The patient counseling, education and PILs were
provided to this group at the end of the study.

Phase 3 mainly consists of follow up visits. Most of the patients were
followed up for next subsequent appointments, to re-assess their quality
of life. Some patients were followed up by telephonic interviews. Data
collected from the study was tabulated in Microsoft Excel 2010 and

Table 1
Prevalence of metabolic syndrome.

Category Frequency Percentage

Met-S 658 29.44%
Non Met-S 1577 70.55%
Total 2235 100%

It is clear from the table that the percentage of patients having MetS (29.44%)
compared to patients not having MetS. In this study the prevalence of MetS was
found to be 29.44%.

Table 2
Comparison of pre-interventional qol between two groups.

Domains Intervention group Control group t value P value

Mean ± SD Mean ± SD

Physical health 27.78 ± 4.70 21.90 ± 3.13 7.357 0.001
Psychological 23.68 ± 4.19 16.94 ± 2.19 10.060 0.001
Social relationships 9.56 ± 2.13 9.88 ± 1.62 -.842 0.402
Environmental 24.88 ± 4.19 24.66 ± 3.54 0.283 0.778

Table 3
Comparison of post interventional qol between two groups.

Domains Intervention group Control group t value P value

Mean ± SD Mean ± SD

Physical health 20.90 ± 2.88 21.60 ± 3.09 −1.169 0.245
Psychological 17.48 ± 2.41 17.00 ± 2.15 1.047 0.297
Social relationships 9.54 ± 2.11 9.92 ± 1.72 -.986 0.327
Environmental 24.72 ± 4.32 24.74 ± 3.64 -.025 0.980
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were keyed into the Statistical Package for Social Science (SPSS Inc.
Chicago, II, USA) computer software version 20 for windows and ana-
lyzed by appropriate statistical methods. Statistical analysis was both
descriptive at 95% confidence level. χ2 test was used for testing asso-
ciation of qualitative variables in each group of the study. Independent
t-test was used to compare quantitative variables between control and
intervention group of the study. Demographic variables were analyzed
using paired t-test. A two-tailored probability value of< 0.05 was
considered to be statistically significant.

Deliberate attempts were made to prevent the dropout of subjects
from the study. This included frequent direct and telephonic interaction
with the patients, educating the subjects about the importance of the
study, and maintenance of a friendly environment etc.

3. Results

A total of 136 Metabolic Syndrome patients without cardiovascular
co-morbidities were enrolled in the study (out of the 658 patients with
metabolic syndrome according to NCEP-ATP III and IDF criteria). So the

prevalence of metabolic syndrome was 29.44% in this study In the pre-
intervention phase, 70 patients received intervention and 68 patients
were taken as control group. Only 50 patients from intervention group
and 50 patients from control group showed up for review. So that 36
missing subjects were excluded from post-intervention phase.The
baseline characteristics were similar in both groups.

It was found that most of the study subjects are coming under the
age group of 51–6 5(55%). The prevalence of MetS was higher in female
patients and lower in male patients (41%). Most of the patients were
found to be non-vegetarian (85%). It is clear from the table that most of
the patients have a positive family history (76%). In adequate physical
activity (69%) was found to be associated with the prevalence of MetS.
Mean CVD risk by WHO/ISH method was found to be 3.5 in interven-
tion group and 3.26 in the control group. The mean difference was
found to be 0.24. On using independent t-test, there was no significant
difference in the risk level among intervention group and control group
with p=0.159 (t value=0.159).Mean CVD risk by FRS method was
found to be 2.7 in the intervention group and 2.74 in the control group.
The mean difference was found to be −.04. On using independent t-

Fig. 1. Age wise distribution.
Majority of the subjects enrolled in the study were in the age group of 51–65 (N=55) followed by > 65 (N=26).
On using Chi-square test there was no significant difference in the age among intervention group and control group with p=0.212 (χ2= 4.506).

Fig. 2. Sex wise distribution.
On using Chi-square test there was no significant difference in gender distribution between control group and intervention group with p= 0.155 (χ2= 2.026).
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Fig. 3. Distribution based on dietary habits.
Dietary habits in both case group and intervention group with p= 0.161 (χ2 = 1.961).

Fig. 4. Distribution based on family history.
The difference in family history in intervention group and control group was found to be non-significant with p=0.160 (χ2= 1.974).

Fig. 5. Distribution based on physical activity.
There was no significant difference in the physical
activity among control group and intervention group
with p=0.280 (χ2= 1.169).
The prevalence of MetS was higher in female patients
and lower in male patients (41%). Most of the pa-
tients were turned to be non-vegetarian (85%). It is
clear from the table that most of the patients have a
positive family history (76%). In adequate physical
activity (69%) was found to be associated with the
prevalence of MetS.
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test, it was found that there is no significant difference in the CVD risk
level among study populations with p=0.728 (t=−.349).

On using paired t-test, it was found that there is a statistical sig-
nificant difference in the domain 1,2& 4 values at baseline and during
follow up with t value −10.574,-10.796 and −2.221 (p=0.001,
p=0.001 & p=0.031). And there was no significant difference in the
domain 3 with t value −1.00 (p=0.322). On using paired t-test, it was
found that there is no significant difference in the 4 domains among
control group at baseline and during follow up with t values −1.439,
0.518, −.903, 0.076 respectively (p=0.157, p=0.607, p= 0.369,
p=0.940).

On using independent t-test, it was found that the two groups are
homogenous in terms of quality of life. There was no statistical sig-
nificant difference in the physical, psychological, social and environ-
mental domains between intervention and control groups with t values
−1.169, 1.047, −.986, −.025 respectively (p > 0.05).In the post in-
terventional phase, there was a statistically significant difference in the
physical and psychological domains between intervention and control
groups with t values 7.357 and 10.060 (p < 0.05). And there was no
significant difference in the other two domains with t values −.842 and
0.283 (p= 0.402 and p= 0.778).

4. Discussion

Our study found out that the prevalence of MetS was found to be
29.44% which can be correlated to the prevalence rate(41.1%) of the
study conducted by D.S Prasad et al.5

Majority of the subjects enrolled in the study were in the age group
of 51–65 (N=55) followed by > 65 (N=26). A significant increase
in the frequency of MetS after the age of 50 years was observed in
concordance with results of a study conducted by Jaspinder kaur
et al.13An overall increasing trend with advancing age might be con-
tributed an evolution of insulin resistance, hormonal alterations, and
increase in visceral adipose tissue with age.

A higher trend of MetS in females (59%) than in males(41%) in the
present study was found to be supported by Maria aguilar et al.11 shows
women(35.6%) and men(30.3%).Women transition from the pre-me-
nopause to post-menopause state with substantial metabolic changes
and estrogen deficiency might lead them to an increased predisposition
to MetS.

Concerning drinking, drinking more than once per week increased
the prevalence of MetS according to a similar study conducted by Eun
Shil Lim et al.12 But, in our study, 84% of the subjects were non-alco-
holic. This can be explained by a higher rate of women in the study

Fig. 6. CVD risk stratification; WHO/ISH method.
Among the total study population, 61% (n= 61) of the subjects were found to be having a higher risk of developing cardiovascular diseases.

Fig. 7. CVD risk stratification; FRS method.
Mean CVD risk by WHO/ISH method was found to be
3.5 in intervention group and 3.26 in the control
group. The mean difference was found to be 0.24. On
using in dependent t-test, there was no significant
difference in the risk level among intervention group
and control group with p= 0.159 (t value=0.159).
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population.
With regard to smoking status, smokers having an increased pre-

valence of MetS, in accordance with a study conducted by Hyung-Sik
Kong et al.13 which shows 51.8% of workers in medium-scale en-
terprises were current smokers, 49.8% in small-scale and 43.9% in
large-scale enterprises. In this study, 77% of subjects were ex/non-
smokers.

Sleep inadequacy (adequate sleep time was taken as 7–8 h) had
further contributed to the diagnosis of MetS in our study similar to the
study conducted by Jaspinder Kaur et al.8 Our study found out that 48%
of the subjects were suffering from inadequate sleep.

The effect of exercise was also significant, inadequate physical ac-
tivity (69%) was found to be associated with the prevalence of MetS,
which can be correlated with a study conducted by Eun Shil Lim et al.12

which shows prevalence of Mets was 41.6% among non-exercisers than
in exercisers 39.4%.

A positive family history has shown predisposition to MetS than a
negative family history in current study. In our study, most of the pa-
tients have a positive family history (76%) which was supported by
Jainder Kaur et al.8 in another similar study.

The dietary patterns had marked differences in the prevalence of
MetS. Most of the patients were turned to be non-vegetarian (85%)
almost similar to study conducted by Nico S Rizzo et al.14 that shows
the MetS was highest in non-vegetarians (39.7%), intermediate in semi
vegetarians (37.6%) and lowest in vegetarians (25.2%).

The Framingham risk score for 10 year CVD risk assessment ranged
from score of< 1 to>30. If FRS is≥ 20% then the subjects will have
higher risk of developing CVD in the next 10 years. Based on the
Framingham risk score, the subjects were divided into low, inter-
mediate and high risk, overall the prevalence 10 year risk of CVD for
patients with MetS was significantly different with those without MetS
comparable to a study conducted by Gholamreza yousefzadeh et al.15

which shows (74.3 vs. 86.4%) for low risk patients, (18.1 v/s 12.3%) for
intermediate risk patients and (7.6 v/s 1.3%) for high risk patients.

The QoL among MetS patients was reduced as correlated to healthy
population as stated by the study conducted by Mahesh V et al.16.

The impact of patient counseling and Patient education in the QoL
scores among diabetes by Adepu R et al.17 and hypertensive patients by
Biradar SS et al.18 significantly improved in the intervention group
compared to the control group over a period of 6 months. In the present
study there is an improvement in the QoL scores of the intervention
group compared to that of the control group.

5. Conclusion

Metabolic syndrome is a major and escalating public health and
clinical challenge worldwide due to urbanization, increasing obesity
and sedentary life habits. Metabolic syndrome confers a twofold risk of
developing CHDs over the next 5–10 years. The components of meta-
bolic syndrome, such as abdominal obesity, hypertension and hy-
perglycemia impair quality of life which leads to functional depen-
dence. Although, obesity and diabetes have obvious consequences on
HRQoL, the question whether metabolic syndrome is associated with
the change of well-being and HRQoL requires further evaluation.

The outcome of the study highlights the need of care and patient
education programme for the improvement of the QoL of MetS patients.
This care should be extended after discharge of patients from the

hospital and maintained throughout their follow-up period. Provision of
multi-disciplinary care will enable the improvement of QoL in MetS
patients. In addition, lifestyle changes should be made by the patients
themselves to have better clinical output. Clinical pharmacist's service
can be very beneficial for the management and monitoring of MetS
patients to improve their QoL.

Limitations of the study

The limitations for the present study is that the duration of study is
very less and is not sufficient for the assessment of impact of Patient
Education and Patient Counseling in QoL of MetS patients. Only small
sample size was taken for the study and this sample size cannot outline
the QoL of the total MetS patients.
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