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ABSTRACT
Background: Metabolic Syndrome (MetS) is a major risk factor for cardiovascular disease and 
type 2 diabetes. Assessing patients’ knowledge, attitudes, and medication adherence is essential 
for effective management. Materials and Methods: A cross-sectional study was conducted 
over six months at a tertiary care hospital in South India. A total of 303 patients with MetS were 
evaluated using the SHIELD and MARS-5 questionnaires. Data were analyzed using descriptive 
statistics. Results: Overall, 65.0% of patients demonstrated poor knowledge, while 57.4% had 
a moderate attitude toward MetS. Medication adherence was inadequate, with only 24.4% 
reporting good compliance. Rural patients showed relatively better knowledge and attitudes 
but lower adherence compared to urban patients. Conclusion: Patients with MetS exhibited 
inadequate knowledge, moderate attitudes, and poor medication adherence. Targeted 
educational strategies and adherence-focused interventions are urgently needed to improve 
disease management and outcomes.

Keywords: Metabolic Syndrome, Knowledge, Attitude, Medication Adherence, South India.

INTRODUCTION

Metabolic Syndrome (MetS) refers to a cluster of metabolic 
abnormalities associated with increased insulin resistance and 
increased risk of cardiovascular diseases (Alefishat et al., 2017). 
The concept of "metabolic syndrome" originated in 1988 when 
Gerald Reaven proposed the idea of "syndrome X," which is 
the development of multiple cardiovascular risk factors in an 
individual. Later, it became known as "the deadly quartet" by 
Kaplan and "a secret killer" by Foster, among other experts 
(Ananthy et al., 2021). Haffner et al., first defined this disorder 
as "insulin resistance syndrome," yet some individuals still 
use the term as a reference to the underlying cause of insulin 
resistance. However, the term "metabolic syndrome" is nowadays 
most commonly used to indicate a group of metabolic disorders 
that increase the risk of cardiovascular disease (Sarafidis and 
Nilsson, 2006). According to NCEP/ATP criteria, metabolic 
syndrome is defined as the presence of abdominal obesity (waist 
circumference: men>102 cm, women>88 cm), triglycerides 
(TG>150 mg/dL), high-density lipoprotein (HDL: men<40 mg/

dL, women<50 mg/dL), blood pressure (>130/80 mmHg), fasting 
glucose (>110 mg/dL), and the presence at least 3 of the following 
5 conditions (Hammad et al., 2011).

The prevalence rate of metabolic syndrome varies among different 
populations and includes numerous factors such as age, gender, 
cigarette smoking, physical inactivity, obesity, genetic variations, 
atherogenic diet, and a family history of premature cardiovascular 
diseases, are linked to metabolic syndrome (Alefishat et al., 2017). 
During the past two decades, there is an evident increase in the 
overall incidence of metabolic syndrome. The global diabetes 
and obesity epidemic is the reason for this upsurge. Metabolic 
syndrome epidemic proportions were predicted to be between 
20 and 25 percent worldwide. Metabolic syndrome was expected 
to affect 12-37% of the Asian population and 12-26% of the 
European population, respectively, compared with throughout 
regions (Manaf et al., 2021).

Insulin resistance and metabolic syndrome are both prevalent 
conditions in India. According to studies, the adjusted 
age-related incidence of metabolic syndrome has been reported 
to be over 25% in urban Indian populations (Oyewande et al., 
2020). Metabolic syndrome risk factors can be divided into two 
categories: modifiable and non-modifiable factors. Modifiable 
factors encompass physical inactivity, a sedentary lifestyle, 
urbanization, smoking, alcohol consumption, family income, 
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and level of education. Non-modifiable factors include increasing 
age, female gender, and family history of diabetes. Age is an 
essential risk factor and significantly influences the prevalence of 
metabolic syndrome worldwide (Fahed et al., 2022).

The pathogenesis of metabolic syndrome is mainly due to genetic 
abnormalities, increased calorie intake and reduced physical 
activity (Ihm, 2021). This, in turn, regulates adipose viscosity 
which activates ROS, LOX, and RAS pathways and mediates 
increased angiotensin II, inflammatory mediators (Interleukin 
6, TNF-a, CRP, Fibrinogen), adipokines (leptin, adiponectin, 
chemerin) and increased Free Fatty Acids (FFA) by decreased 
glucose uptake, insulin and increased lipogenesis, gluconeogenesis 
and triglycerides. This leads to chronic inflammation, hormonal 
activation and insulin resistance which regulates metabolic 
syndrome and cause diabetes mellitus or cardiovascular disease 
conditions.

Hypertension is more prevalent among those with metabolic 
syndrome and it is a major risk factor for developing CVD (Hiserote 
and Clearfield, 2010). Stringent blood pressure monitoring of 
systolic between 120-139 mm Hg or diastolic between 80-89 mm 
Hg should be maintained and effective lifestyle modifications 
to prevent CVD (World Health Organization, 2023). Weight 
control, lipid control, and glucose control are as much important 
as maintaining good blood pressure control among individuals 
with metabolic syndrome. Pharmacological treatment involves 
angiotensin receptor blockers and Angiotensin-Converting 
Enzyme (ACE) inhibitors as initial anti-hypertensive drugs. 
Calcium channel blockers or low dose thiazide diuretics are 
recommended in addition to ARBs or ACE inhibitors (Sull et al., 
2014).

Fasting blood glucose level is the most basic indicator of diabetes. 
Impaired FBG is an intermediate state of abnormal glucose 
regulation that increases the risk of developing diabetes and 
associated vascular disease (Lee et al., 2020).

The presence of diabetes is a criterion for metabolic syndrome. 
Diagnostic criteria for prediabetes include impaired fasting blood 
glucose, impaired glucose tolerance, and metabolic syndrome. 
The presence of at least two prediabetes criteria renders an 
individual at increased risk for type 2 diabetes, and when impaired 
fasting glucose is one of the criteria for a diagnosis of metabolic 
syndrome, the risk for diabetes is even stronger (World Health 
Organization, 2023). Thus, clinical implications of MetS should 
be focused on multi factorial interventions to reduce the risk 
of T2D (Lee and Sanders, 2012). Metformin has been approved 
for the treatment of prediabetes by the FDA and is a top-tier 
medication after lifestyle behavior modification, which should 
include exercise and meal planning education (Sull et al., 2014).

There is strong evidence supporting the association between 
Obesity and insulin resistance, type 2 diabetes mellitus, and 
atherosclerotic cardiovascular disease. Specifically, abdominal 

obesity due to visceral fat accumulation is associated with 
increased cardiovascular risk independent of total body fat in 
adult populations (Armstrong, 2006).

Weight reduction is the priority in persons with abdominal 
obesity and metabolic syndrome. Over 6 to 12 months, total body 
weight should be decreased by 7 to 10 percent, which requires 
reducing caloric intake by 500 to 1,000 calories per day (Huang, 
2009).

The key prediction factors of atherogenic dyslipidemia include 
high plasma Triglycerides (TG), low High-Density Lipoprotein 
(HDL), and increased Low-Density Lipoprotein (LDL) (Lopes 
et al., 2008). Statins (HMG-Co A reductase inhibitors), and 
fibrates should be initiated only after an increase in LDL and 
TG is measured (Huang, 2009). Early diagnosis of patients with 
metabolic syndrome and the selection of appropriate treatment 
protocols is essential in both controlling and reducing the 
associated risk of Cardiovascular Disease (CVD). Lifestyle 
interventions such as diet, exercise, and weight control play 
an important role in the treatment of patients with metabolic 
syndrome.

Pharmacological therapy aims to treat the individual components 
of metabolic syndrome such as anti-hypertensives, hypolipidemic, 
Oral Hypoglycemic Agents (OHA), and insulin to prevent 
cardiovascular disease conditions (Alefishat et al., 2017).

The components of metabolic syndrome include central obesity, 
insulin resistance, systemic hypertension, and atherogenic 
dyslipidemia. A cross-sectional study was conducted in the 
south Indian population to determine the knowledge about MetS 
and medication adherence by using questionnaires to prevent 
cardiovascular and metabolic complications. This study aimed 
to evaluate the knowledge, and attitude in metabolic syndrome 
patients with the presence of metabolic components and the 
influence of patient education in preventing cardiovascular and 
metabolic comorbidities.

MATERIALS AND METHODS

A Prospective Observational Cross-sectional Study was conducted 
at the Department of Endocrinology in a multi-specialty hospital 
in south India for a period of six months. Ethical approval 
was obtained from Kovai Medical Center and hospital ethical 
committee (REF: EC/AP/1038/04/2023). The sample size was 
calculated based on the previous study conducted by Alefishat et 
al., and the study population was calculated with an estimated 
prevalence and confidence interval (95%) and the required 
sample size was calculated.

Eligibility

Patients presenting with more than three of the following 
conditions such as i) Elevated triglycerides 150 mg/dL, ii) Low 
HDL<40 mg/dL in men and<50 mg/dL in women, iii) elevated 
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fasting glucose (FBS)>100 mg/dL, iv) Blood pressure≥130/85 
mmHg, v) A Waist circumferences of>40 inches in men and 
35 inches in women were included. Patients with hypertensive 
urgency or emergency with blood pressure>180/110 mmHg, 
recent stroke or Myocardial Infarction (MI) within the past six 
months, Class III or IV Chronic Heart Failure (CHF), Unstable 
angina, Severe renal or hepatic disease, and pregnant women 
were excluded.

Study tools

Samples were included, and baseline data and demographic 
data were collected from patient medical records and blood 
biochemistry reports including FBS, Blood Pressure, HDL, 
LDL, and TG levels. Patient’s knowledge and attitude towards 
metabolic syndrome were assessed by using the SHIELD 
questionnaire (mentioned in Table 1) and medication adherence 
was determined by the MARS 5 questionnaire (mentioned in 
Table 2). Patient demographic variables (age, gender, area of 
residency, education), and questionnaires were analyzed by using 
descriptive statistics by frequency and percentage in Microsoft 
Excel 2022.

RESULTS

This prospective observational cross-sectional study included 
389 patients, and 303 patients were included based on exclusion 
criteria. Among the 303 samples, 179 were male, and 124 were 
female, with a percentage of 59% and 41%, respectively. Most 
of the patients were between the age group of 51 -70 years 
with 58% followed by 27% in 31-50 years of age among the 
total study population. Among the study population, 26.42% 
were graduated, 30.26% completed primary education, 23.43% 
completed secondary education and 19.8% were uneducated. 
Among area of residency wise distribution, 50.49% of patients 
Belong to rural areas and 49.50% of patients belong to urban 
areas were mentioned in Table 3.

By analyzing the components of metabolic syndrome, 85% of 
patients showed higher levels of HDL (high-density lipoprotein), 
followed by increasing BP and FBG of 83% each, and elevated 
TG 80.54% of the population as shown in Figure 1. All metabolic 
components have been elevated in 80.54% (n=244) of the study 
population.

On evaluating the knowledge of the study population, 9 patients 
(2.64%) had good knowledge, 98 patients (32.34%) had moderate 
knowledge and 197 patients (65.01%) had poor knowledge 
of metabolic syndrome. With good knowledge of patients 2 
patients from urban and 7 patients from rural areas from them, 
2 patients completed secondary level education and 7 patients 
were graduated. In 98 moderate knowledge, 31 (10.2%) patients 
were from urban, 67 (22.1%) patients from rural, among them 
56 patients (18.48%) were from graduate, 12 (3.96%) patients 
completed primary education, 27 patients completed secondary 

education and 3 (0.99%) of them were uneducated. Among poor 
knowledge patients 196 (64.68%), 120 patients (39.6%) were from 
urban and 76 patients (25.08%) were from rural, from which 17 
patients (5.61%) were graduated, 80 patients (26.4%) completed 
primary education, 42 patients (13.86%) completed secondary 
education and 57 patients (18.81%) were uneducated. This 
shows that rural patients have more knowledge about metabolic 
syndrome compared to the urban population, and it also reveals 
that there is a strong relationship between education level and 
knowledge of the patient.

On examining the attitude of the study population 14 patients 
(4.62%) had good attitude, 174 patients (57.42%) had moderate 
attitude and 115 patients (37.95%) had poor attitude. In good 
attitude patients, rural patients (2.97%) had more good attitude 
compared to urban population (1.32%) from them graduated 
patients had good attitude compared to Others, as illustrated in 
Table 4.

While analyzing the medication adherence of the study 
population, 84 patients (27.72%) had average adherence with 
high prevalence followed by 74 patients (24.42%) who had good 
compliance towards medication adherence, and 24 patients 
(7.92%) were found to be non-compliant towards medication 
among the study population. In the good compliance category, the 
urban population was more with 54 patients (17.82%) compared 
to the rural population of 20 patients (6.60%) among them 29 
patients completed primary education (9.57%), 61 patients 
(20.13%) had poor knowledge This shows that there is no relation 
between education level knowledge and medication adherence of 
the patient mentioned in Table 5.

While comparing the knowledge and attitude of the patients with 
metabolic syndrome, 91 patients (30%) had adequate knowledge 
and 212 patients (70%) had inadequate knowledge of metabolic 
syndrome. Among 91 patients with adequate knowledge, 24 
(7.92%) had positive attitudes and 67 (22.11%) had negative 
attitudes toward medication adherence. Of 212 patients, 43 
(14.19%) patients had positive attitudes and 169 patients had 
negative attitudes mentioned in Figure 2. This shows that most 
of the patients had inadequate knowledge and a negative attitude 
towards metabolic syndrome.

Knowledge and attitude were compared with medication 
adherence of the study population showed that patients who are 
all good compliance with medication have inadequate knowledge 
and negative attitudes towards metabolic syndrome demonstrated 
in Figure 3.

In overall comparing the knowledge, attitude, and medication 
adherence of (n=303) study population, the study results suggest 
that medication adherence was good in patients with inadequate 
knowledge and poor attitude. Patients who are all graduated had 
moderate to good knowledge and attitude towards metabolic 
syndrome but poor medication adherence.
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DISCUSSION

Metabolic syndrome is a major global health concern, with 
prevalence increasing among middle-aged (51-60, 31.02%) 
and older adults (61-70, 27.06%). In our study of 303 patients, 
males (59.07%) outnumbered females (40.92%), consistent 
with evidence that prevalence rises with age and underscoring 
the need for early detection to reduce cardiovascular risks. A 
notable finding was the low level of awareness, with 65.01% of 
patients showing poor knowledge. This deficit hampers early 
detection, lifestyle modification, and management. Similar 
results were reported by Alefishat et al., (2017), who found that 
limited knowledge reduced adherence to both medications and 
lifestyle changes, while Kassahun et al., (2016) demonstrated that 
poor knowledge among diabetic patients was associated with 
inadequate self-care and low adherence.

Attitudes also influenced disease management, as 57.42% of our 
patients exhibited only a moderate attitude toward metabolic 
syndrome, reflecting willingness but limited engagement. Prior 
studies in hypertensive and diabetic patients support this, 
showing that forgetfulness, financial constraints, and negative 
attitudes reduce adherence (Pirasath, 2017; Assunção et al., 2017). 
Despite awareness of hyperlipidemia, adherence in our study was 
low (41.3%), a finding consistent with Akhir et al., (2020), who 

noted suboptimal adherence even among informed patients. 
In contrast, (Lopes et al., 2008) observed higher adherence, 
suggesting variability across populations. Using the MARS 
scale, we found 27.72% of patients had only average adherence, 
reinforcing the need for improved strategies. Similar to Usman 
and Auwal (2019) and Ono et al., (2016), our findings emphasize 
that inadequate knowledge and moderate attitudes continue to 
hinder effective management.

Rural-urban disparities were evident, with rural patients 
showing poorer knowledge (39.6%) but slightly better adherence 
(17.82%) than urban patients (15.84%). These results reflect 
previous findings by Kakumani and Waingankar (2016), who 
attributed poor adherence in rural areas to illiteracy, limited trust 
in medical care, financial challenges, and restricted access to 
specialists. Education level also influenced outcomes, as graduates 
demonstrated better awareness (18.4%), while those with only 
primary education showed more moderate attitudes (15.51%) but 
poorer adherence (9.57%). This indicates that while education 
enhances knowledge, adherence and attitudes are shaped by 
broader cultural, economic, and systemic factors. Overall, our 
study highlights the need for targeted educational and behavioral 
interventions to improve knowledge, foster positive attitudes, and 
enhance adherence in managing metabolic syndrome.

Sl. No. Questions Already Doing It
[2]

I know I should
[1]

Don’t Bother Me
[0]

Knowledge (2 marks)
1. I have heard about metabolic syndrome 2 1 0
2. I understand what metabolic syndrome is 2 1 0
3. Diabetes is only a sugar disease 2 1 0
4. Type 2 diabetes is not as serious as type 1 diabetes 2 1 0
5. This inability to keep weight off is due to a hormone 

or metabolism problem
2 1 0

6. Obesity could aggravate or contribute to the onset of 
chronic disease

2 1 0

Attitude (1 mark)

Sl. No. Questions Already Doing It 
[1]

I Know I should [0]

7. I expect my health to get worse 1 0
8. I seem to get sick a little easier than other people 1 0
9. How concerned are you that your health problems 

will get worse over time?
1 0

10. Would you say your health is excellent, very good, 
good, fair, or poor?

1 0

11. Compared with 12 months ago, how would you rate 
your health today?

1 0

Knowledge Score: 9-12 (Good);5-8 (Moderate);0-4 (Poor) [>6 - Adequate, <6 - Inadequate]  
Attitude: 4-5(Good); 2-3 (Moderate); 0-1 (Poor) [>3 - Positive, <3 - Negative]

Table 1: SHIELD questionnaire
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Sl. No. Questions Yes
(1)

No
(0)

1. Do you ever forget to take your medications? 1 0
2. Are you careless at times about taking your medication? 1 0
3. When you feel better, do you sometimes stop taking your medications? 1 0
4. Sometimes if you feel worse when you take the medicine, do you stop taking it? 1 0
5. I take my medication only when I am sick 1 0

0 - Compliance; 1 - Satisfactory; 2 - Average; 3 - Poor; 4 - Non-compliant.

Table 2: MARS-5 questionnaire.

Characteristics Study Population (n=303) Percentage of Population (%)
Gender Male 179 59

Female 124 41
Education Graduated 80 26.5

Primary 92 30
Secondary 71 23
Uneducated 60 20

Area of residency Rural 153 50
Urban 150 50

Age group
(Years)

<30 8 3
31 - 50 81 27
51- 70 176 58
>70 38 12

Table 3:  Baseline demographics of the study population (n=303).

Figure 1:  Metabolic syndrome components in the study population (n=303).
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Factors Knowledge wise Distribution Attitude wise Distribution

Good (n) 
%

Moderate (n) 
%

Poor (n) % Good (n) % Moderate (n) 
%

Poor (n) %

Total no of patients (n=303) 9 (2.64%) 98
(32.34%)

196
(64.68%)

14 (4.62%) 174 (57.42%) 115 (37.95%)

Area of 
residency

Urban 2 (0.66%) 31 (10.2%) 120 (39.6%) 4 (1.32%) 89 (29.37%) 60 (19.80%)
Rural 7 (2.3%) 67 (22.1%) 76 (25.08%) 9 (2.97%) 82 (27.06%) 59 (19.47%)

Education Graduated 7 (2.35%) 56 (18.48%) 17 (5.61%) 8 (2.64%) 45 14.85%) 27 (8.91%)
Primary 0 12 (3.96%) 80 (26.4%) 3 (0.99%) 47 (15.51%) 42 (13.86%)
Secondary 2 (0.66%) 27 (8.8%) 42 (13.86%) 2 (0.66%) 44 (14.52%) 25 (8.25%)
Uneducated 0 3 (0.99%) 57 (18.81%) 0 35 (11.55%) 25 (8.25%)

Table 4:  Knowledge and Attitude of study population comparing with demographics (n=303).

Medication Adherence Compliance
(n) %

Satisfactory
(n) %

Average
(n) %

Poor
(n) %

Non-Compliance
(n) %

Total no of patients (n=303) 74 (24.42%) 73 (24.9%) 84(27.72%) 48(15.84%) 24(7.92%)
Area of 
residency

Urban 54 (17.82%) 35 (11.55%) 36 (11.88%) 20 (6.6%) 8 (2.64%)
Rural 20 (6.60%) 37 (12.21%) 48 (15.84%) 28 (9.24%) 17 (5.61%)

Education Graduated 6 (1.98%) 9 (2.97%) 21(6.93%) 30 (9.90%) 14 (4.62%)
Primary 29 (9.57%) 26 (8.58%) 27 (8.91%) 5 (1.65%) 5 (1.65%)
Secondary 19 (6.27%) 18 (5.94%) 20 (6.60%) 10 (3.30%) 4 (1.32%)
Uneducated 20 (6.60%) 19 (6.27%) 16 (5.28) 3 (0.99%) 2 (0.66%)

Knowledge Good 0 2 (0.66%) 2 (0.66%) 2 (0.66%) 3 (0.99%)
Moderate 13 (4.29%) 22 (7.26%) 26 (1.98%) 25 (8.25%) 12 (3.96%)
Poor 61 (20.13%) 48 (15.84%) 56 (18.48%) 21 (6.93%) 10 (3.3%)

Attitude Good 2 (0.66%) 3 (0.99%) 4 (1.32%) 3 (0.99%) 1 (0.33%)
Moderate 39 (12.87%) 44 (14.52%) 51 (16.83%) 29 (9.57%) 8 (2.64%)
Poor 33 (10.89%) 25 (8.25%) 29 (9.57%) 16 (5.28%) 16 (5.28%)

Table 5:  Medication adherence of the study population compared with demographics (n=303).

Figure 2:  Knowledge and Attitude wise distribution of study population (n=303).
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CONCLUSION

This study highlights the pivotal role of patient knowledge, 
attitudes, and adherence in managing metabolic syndrome. Poor 
knowledge, moderate attitudes, and suboptimal adherence were 
major barriers to effective management of metabolic syndrome 
in our cohort. Rural-urban and educational disparities further 
influenced these outcomes, highlighting the importance of 
targeted educational and adherence-enhancing interventions. 
Tailored strategies addressing sociodemographic factors are 
essential to improve long-term disease control and reduce 
complications.
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SUMMARY

This cross-sectional study evaluated knowledge, attitudes, and 
medication adherence among 303 patients with metabolic 
syndrome. Most participants had poor knowledge (65.01%) and 
moderate attitudes (57.42%), which adversely affected adherence, 
with only 24.42% showing good compliance. Rural patients 
demonstrated better attitudes but faced adherence barriers due 
to healthcare access and socioeconomic constraints. Educational 
status influenced awareness but did not ensure better adherence. 
These findings highlight the need for structured education, 
lifestyle support, and adherence-focused interventions to improve 
long-term outcomes.
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