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11 Introduction

12 INTRODUCTION Hypertension is the dreaded silent killer in world. In this industrialised world stress is invariably present in all

parts of world across ages. Combined with obesity and insulin resistance, hypertension accelerates the endotheliopathy leading to

various micro and macro vascular complications. This prepones the incidence of various morbidities, thus reducing the productivity

of the affected and eventually leading to mortality. This drastically affects the economy and morale of the family. Thus early

detection of hypertension and the constellation of factors contributing towards the metabolic syndrome is important in preventing

life threatening vascular complications. It seen that even though these conditions are diagnosed at the health care facility level the

compliance to treatment is poor. Our study aims at screening of hypertensive patients for metabolic syndrome and identifying the

reasons for non compliane in their treatment. Once identified, the reasons for non compliance and the solutions to rectify them

can be applied in our day to day practice, thus improving the effective delivery of health interventions to the last mile.

13 Aim & Objectives

14 AIM AND OBJECTIVES AIM : Aim of the study is to assess the prevalence of metabolic syndrome among hypertensive adults (20-

45 years) and their compliance to treatment in a tertiary care hospital, Chennai PRIMARY OBJECTIVE : To study the prevalence of

metabolic syndrome in hypertensive adults of age between 20 and 45 years SECONDARY OBJECTIVE: 1. To study the compliance

to drugs and lifestyle modifications in hypertensive patients with and without metabolic syndrome 2. To explore the reasons for

poor compliance to treatment (drugs and lifestyle modifications ) among patients with metabolic syndrome

15 Review of Literature

16 16 REVIEW OF LITERATURE DEFINITION AND DETERMINANTS Blood pressure is defined as the “Lateral pressure exerted by the

column of blood on the vessel wall measured in mmHg Blood Pressure = Cardiac Output X Peripheral Vascular Resistance(PVR) =

Stroke Volume X Heart Rate(HR) X PVR =(End Diastolic Volume–End Systolic Volume)X HR X PVR Therefore, blood pressure is

determined by 1. Preload (EDV) – volume of the blood in ventricle at the end of diastole 2. Afterload (PVR) – resistance against

which the ventricle has to pump blood 3. Myocardial contractility 4. Venous return TECHNIQUES TO MEASURE BLOOD PRESSURE

Various non invasive methods to measure blood pressure are 1.Palpatory method 2.Auscultatory method 3.Oscillometric method

The ‘SPRINT’ trial has demonstrated that oscillometric method of measuring blood pressure using Omron 907 oscillometric BP

apparatus is more accurate and reproducible among all the non invasive methods. It is more reflective of the

http://104.36.64.144/news/shownews.php?id=36
https://journals.lww.com/jhypertension/Fulltext/2018/10000/2018_ESC_ESH_Guidelines_for_the_management_of.2.aspx
https://academic.oup.com/eurheartj/article/39/33/3021/5079119
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ABBREVATIONS 

ABI   Ankle–brachial index  

ABPM  Ambulatory blood pressure monitoring  

ACE   Angiotensin-converting enzyme  

ACEi   Angiotensin-converting enzyme inhibitor  

ACR   Albumin:creatinine ratio  

CKD   Chronic kidney disease 

CK-MB Creatinine kinase-muscle/brain  

COPD  Chronic obstructive pulmonary disease  

DBP   Diastolic blood pressure  

eGFR  Estimated glomerular filtration rate  

ESC   European Society of Cardiology 

ESH   European Society of Hypertension  

HbA1c  Haemoglobin A1c  

HBPM  Home blood pressure monitoring  

HDL-C  HDL cholesterol  

HELLP  Haemolysis, elevated liver enzymes and low platelets  

HFpEF  Heart failure with preserved ejection fraction  

HFrEF  Heart failure with reduced ejection fraction  

HMOD  Hypertension mediated organ damage  

LVH   Left ventricular hypertrophy 
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MAP   Mean arterial pressure  

MI   Myocardial infarction  

MRI   Magnetic resonance imaging  

NT-proBNP N-terminal pro-B natriuretic peptide  

o.d.   Omni die (every day)  

PAD   Peripheral artery disease  

PRA   Plasma renin activity  

PWV   Pulse wave velocity  

RAS   Renin–angiotensin system  

RCT   Randomized controlled trial 

SPC   Single-pill combination  

SPRINT  Systolic Blood Pressure Intervention Trial 

TIA   Transient ischaemic attack 

VEGF  Vascular endothelial growth factor 

 

 

 

 

 

 

 

 



PREVALENCE OF METABOLIC SYNDROME AMONG
HYPERTENSIVE ADULTS (20-45 YEARS) AND THEIR

COMPLIANCE TO TREATMENT IN A TERTIARY CARE

HOSPITAL, CHENNAI – A HOSPITAL BASED MIXED METHOD

STUDY

ABSTRACT

BACKGROUND:

Metabolic syndrome is the term given to address a collection of risk factors.

These risk factors are considered to increase risk for diabetes mellitus, coronary artery

disease and cerebrovascular accident. Low patient compliance has been one of the

greatest challenges for success in the treatment as isolate entieties. In practice, the

treatment of metabolic syndrome implies the sum of difficulties usually found in

monitoring each one of its components. This study was conducted to find the

prevalence of metabolic syndrome in young hypertensive individuals, their

compliance to treatment and reasons for poor compliance.

METHODS:

The study is a sequential explanatory type of mixed methods study.

Quantitative component will be followed by the qualitative research method. This

particular type was chosen as the study findings of the quantitative method will be

explained by the in-depth interviews administered to the part of purposively selected

study participants.

i) Quantitative component of it will be a cross sectional study that addresses

the first and second objectives of the study.

ii) Descriptive qualitative study using in-depth interview will be done to study

the third objective.



RESULTS:

62.8% of the study participants are found to have metabolic syndrome with

more female preponderance. 33% of the study participants were newly diagnosed with

impaired glucose tolerance or diabetes mellitus. Patient related factors were

predominant reasons for non compliance. Involving a family member in treatment

plan along with combination pill therapy greatly improves the compliance.

CONCLUSION:

Contrary to our belief, prevalence of metabolic syndrome in

hypertensive adult population is very high. This condition go highly unnoticed until a

major thrombotic event occurs. A multimodal approach involving the planning at

government level, healthcare provider level along with patient education and

involvement of the family in treating these chronic illness proves to be a great success

in greatly improving the health and financial aspects of the client’s life.

KEYWORDS:

Metabolic Syndrome, Hypertension.
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INTRODUCTION 

  

Hypertension is the dreaded silent killer in world. In this industrialised world stress 

is invariably present in all parts of world across ages. Combined with obesity and insulin 

resistance, hypertension accelerates the endotheliopathy leading to various micro and 

macro vascular complications. This prepones the incidence of various morbidities, thus 

reducing the productivity of the affected and eventually leading to mortality. This 

drastically affects the economy and morale of the family. Thus early detection of 

hypertension and the constellation of factors contributing towards the metabolic syndrome 

is important in preventing life threatening vascular complications. It seen that even though 

these conditions are diagnosed at the health care facility level the compliance to treatment 

is poor. 

 Our study aims at screening of hypertensive patients for metabolic syndrome and 

identifying the reasons for non compliane in their treatment. Once identified, the reasons 

for non compliance and the solutions to rectify them can be applied in our day to day 

practice, thus improving the effective delivery of health interventions to the last mile. 
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AIM AND OBJECTIVES 

 

AIM :  

Aim of the study is to  assess the prevalence of metabolic syndrome among 

hypertensive adults (20-45 years) and their compliance to treatment in a tertiary care 

hospital, Chennai 

 

PRIMARY OBJECTIVE : 

 To study the prevalence of metabolic syndrome in hypertensive adults of age 

between 20 and 45 years 

 

 SECONDARY OBJECTIVE: 

1. To study the compliance to drugs and lifestyle modifications in hypertensive 

patients with and without metabolic syndrome 

2. To explore the reasons for poor compliance to treatment (drugs and lifestyle 

modifications ) among patients with metabolic syndrome 
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REVIEW OF LITERATURE 

DEFINITION AND DETERMINANTS 

Blood pressure is defined as the “Lateral pressure exerted by the column of 

blood on the vessel wall measured in mmHg 

Blood Pressure = Cardiac Output X Peripheral Vascular Resistance(PVR) 

    = Stroke Volume X Heart Rate(HR) X PVR 

    =(End Diastolic Volume–End Systolic Volume)X HR X PVR 

Therefore, blood pressure is determined by 

1. Preload (EDV) – volume of the blood in ventricle at the 

end of diastole 

2. Afterload (PVR) – resistance against which the ventricle 

has to pump blood 

3. Myocardial contractility 

4. Venous return 

TECHNIQUES TO MEASURE BLOOD PRESSURE 

 Various non invasive methods to measure blood pressure are 

  1.Palpatory method 

  2.Auscultatory method 

  3.Oscillometric method 

The „SPRINT‟ trial has demonstrated that oscillometric method of measuring 

blood pressure using Omron 907 oscillometric BP apparatus is more accurate and 

reproducible among all the non invasive methods. It is more reflective of the  
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Mean Blood Pressure than the systolic or diastolic blood pressure.  

The PALAPTORY method avoids the pitfall of missing the auscultatory gap. But 

the disadvantages are 1. Only Systolic BP can be measure 

2. The SBP measured by this method approximately 4-     

6mmHg lower than the actual blood pressure. It assumes that 

as the cuff is deflated, the initial flow of blood itself is 

sufficient to generate pulse wave to be detected by the fingers. 

But in real world scenario, it takes further rush of blood 

volume into the arteries to generate pulse wave and definite 

pulsations may not be felt by the fingers until the cuff pressure 

has been reduced by >4-6mmHg from the actual SBP 

 

The   AUSCULTATORY method  of BP measuring was initially described by Korotkoff 

in 1905.  It is based on the fact that there are no sounds heard over the  normal brachial 

artery if we apply stethoscope  on it. If the apparatus cuff pressure is raised above  the 

systolic pressure and gradually deflated, a series of sounds  are heard  on the artery distal 

to the cuff and BP can be measured based on the interpretation of the sounds. These 

sounds are due to turbulent blood flow in the artery. These sounds are known the 

Korotkoff sounds and are described to have 5 phases. 

Phase 1 :  Clear sharp tapping sound heard as the blood initially rushes through the   

previously occluded artery. At cuff pressure immedietly below the systolic blood 

pressure, flow through the artery occurs only at the peak of the systole. This 

intermittent turbulence produces the clear sharp tapping sound. 

Phase 2 : Murmurish sound heard and remain the same for next 10-15mmHg 



19  

Phase 3 : It starts with a clear knocking or banging sound that continues for the 

next 12 to 14 mmHg 

 

Phase 4: The transition from phase 3 to phase 4 is usually very sudden. The sounds 

remain muffled, faint and indistinct.  This phase lasts for  about 4-6mmHg. 

As long as the cuff pressure is above the diastolic pressure, the flow inside the 

artery is turbulent making sounds. 

 

Phase 5: This phase begins when the Korotkoff sounds begin to disappear 

completely. The silence will continue upto 0 level. Usually this phase marks the 

diastolic pressure. In children, adolescents, adults after  exercise and in others with 

hyperdynamic circulatory states phase 4 corresponds to the diastolic blood 

pressure. 
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AUSCULTATORY GAP: In some patients with hypertension there may be a pause in 

Korotkoff sounds. As the cuff pressure is lowered initially a few faint sounds are heard 

and the disappear soon. After a pause i.e., a brief period of silence these sounds start to 

reappear. This period of silence may last for 40-60mmHg. This may lead to a false low 

systolic bp or a false high diastolic bp. To avoid this misinterpretation of false low systolic 

blood pressure, initially  palpatory method should be performed to estimate the systolic 

blood pressure followed by auscultation method. To avoid the misinterpretation of false 

high diastolic blood pressure,  we should continue hearing for sounds until the cuff 

pressure is lowered till zero mark. 

 

In OSCILLOTORY method, systolic blood pressure was measured palpatory 

method while the diastolic pressure was measured from the oscillations of the mercury 

column. After inflating the cuff above systolic pressure, it should be deflated 

progressively. The oscillations will appear at one point , reach the maximum and 

eventually start to disappear. The midpoint of maximum oscillations or the lower level of 

these oscillations can be considered as diastolic blood pressure. 

 In the two cuff oscillometric method, one cuff is placed on the upper arm and the 

another one is placed slightly inflated below. As the pressure in uppercuff is raised and 

then lowered, pulsations can be recorded from the lower cuff. 
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GRADING OF HYPERTENSION1 

 

 

VARIOUS METHODS OF BLOOD PRESSURE MEASUREMENT: 

 The various methods of blood pressure measurement are 

a) Conventional office blood pressure measurement 

b) Unattended office blood pressure measurement 

c) Out of office blood pressure measurement 

d) Home blood pressure monitoring 

e) Ambulatory blood pressure monitoring 

 

Conventional office blood pressure measurement: 

 It is the measuring of blood pressure by a health care worker in his office and it is 

the most followed procedure worldwide. 
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Precautions to take in Office BP measurement: 

 

i. Room should be quiet with comfortable temperature 

ii. Smoking, Caffeine intake and Exercise should be avoided 30minutes before 

blood pressure measurement. 

iii. Bladder should be emptied 
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iv. Patient should be seated on a chair with back support, legs uncrossed and 

feet flat on floor. Arms to rest on table with midarm at the heart level. 

v. Relax for 3-5 minutes before BP measurement. 

vi. Inflatable rubber bladder should cover 75-100% of the arm circumference. 

vii. In each visit three BP measurements should be made 1-2 minutes apart. If 

the first two measurements differ by >10mmHg, additional BP 

measurements are to be made. BP is taken as the average of the last two 

measure BP values. 

viii. For patients with unstable BP measurements, like those in Arrhythmia, 

multiple recordings may be needed. Also for them Manual BP measurement 

is preferred. Always Heart rate and Pulse should me measured to exclude 

any arrhythmias. 

ix. When using Auscultatory method, Phase 1 and Phase 5 of Korotkoff,s 

sounds are considered as Systolic and Diastolic BP respectively. 

x. BP is to be measured in both the arms in first visit. The arm with the higher 

value is recorded and is considered for subsequent measurements as 

reference.2 

 

 

 

WHITECOAT HYPERTENSION: 

 It is a condition in which Blood pressure is found elevated in the office but with 

ABPM or HBPM it is within normal limits. White coat hypertension is prevalent in 

around 30-40% of people. It is commonly found in  elderly age, women, nonsmokers. It is 
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seen in all grades of hypertension including Resistant hypertension. It is more prevalent 

among Grade 1 hypertension. HMOD is less prevalent among white coat hypertensives4,5. 

Compared with normotensives these people have increased adrenergic activity3, increased 

risk of metabolic syndrome, frequent aymptomatic cardio vascular damage, increased risk 

of diabetes onset and increased risk of isolated systolic hypertension. This white coat 

hypertension is not innocent as it appears.  

 

MASKED HYPERTENSION:  

 Masked hypertension refers to the condition in which Office BP measurement is 

normal but ABPM or HBPM is higher i.e., a condition in which the Hypertension is 

masked on Office blood pressure measurement. It is prevalent in around 15% of the 

population6. The prevalence is greater in younger people, smokers, male sex, alcohol 

consumption, anxiety, job stress, higher physical activity, job stress, obesity, diabetes, 

family history of hypertension and CKD. These people tend to present with high normal 

BP range. 

 

UNATTENDED OFFICE BLOOD PRESSURE MEASUREMENT: 

 Usage of automated BP apparatus has resulted in more reproducible Blood pressure 

recordings and the have the advantage that BP can be measured without the participation 

of health care workers. In the unattended office blood pressure measurement, the patients 

are seated alone and unobserved. The recorded BP is found to reduce the “white coat” 

effect.7,8 
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HOME BLOOD PRESSURE MONITORING: 

 Home Blood pressure monitoring employs the semiautomatic BP apparatus for BP 

measurement in home. Precaustions mentioned for office BP measurement are to be taken 

for Home BP measurement also. BP measurement is to done at morning and evening, 

atleast for 3 days, preferably for 6 to 7 consequetive days before hospital visit. Average 

values of the above recordings is taken.9 Patient‟s self monitoring has dramatic 

improvement in drug compliance. Telemonitoring and smartphone applications combined 

with patient education and counselling have improved the treatment quality. 

AMBULATORY BLOOD PRESSURE MONITORING: 

 Ambulatory blood pressure monitoring provides average of BP values over a 

defined period which is usually 24 hours. The device is worn by the client on his arm over 

24 hours and the device is programmed to record BP at 15 – 30 min intervals. Also the 

client‟s activity and sleep time are recorded manually.  A minimum of 70% usable BP 

recordings are required for the valid ambulatory blood pressure measurement. ABPM 

values are lower than office BP values and they are a better predictor of Hypertension 

mediated organ damage than that of office BP.10-18 

 This ABPM has an unique advantage of measuring blood pressure in sleep. Usually 

10% of blood pressure dips during the sleep. Reduced or absent nocturnal dipping is seen 

in sleep disturbances, obesity, OSAS, high salt intake, autonomic dysfunction, orthostatic 

hypotension, diabetic neuropathy, CKD and old age19. Nocturnal BP is better predictor of 

the outcome than the day time BP. Also it is found that in patients with extremes of 

nocturnal dipping there is increased risk of morbidity. 

 With ABPM additional indices with prognostic values such as 24hr BP variability, 

ambulatory arterial stiffness index and morning BP surge are obtained. The extent of their 
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validity is to be studied in detail. 

 

 

SCREENING FOR HYPERTENSION: 

 

 

 

CONFIRMING THE DIAGNOSIS OF HYPERTENSION: 

Unless the blood pressure is significantly elevated to Grade 3 or there is undeniable 

proof of HMOD (such as LVH, vascular damage, hypertensive retinopathy with exudates 

and haemorrhages, etc.)., the diagnosis of hypertension should not be made simply on a 
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single set of blood pressure measurements from a single office visit. Repeat blood 

pressure readings at subsequent office visits have long been used by all other clinicians in 

nearly all patients to confirm a BP increase that persists as well as to classify their 

hypertension status in clinical practice and RCTs. The number of visits and the duration 

between visits vary depending on how severe the hypertension is and these two factors are 

inversely associated. Thus, depending on the degree of BP elevation and whether it is 

grade 2 or above, less frequent visits and shorter intervals between visits (i.e. a few days 

or weeks) are necessary if there is proof of HMOD or CVD20. In contrast, repeat 

measurements may be taken in a few months in patients with BP rise in the grade 1 range, 

particularly if the patient is low risk and there is no HMOD. Simultaneously during this 

time of BP monitoring, standard screening tests, CV risk assessment and other procedures 

are often carried out. 

 

INDICATIONS FOR HOME BLOOD PRESSURE MONITORING AND 

AMBULATORY BLOOD PRESSURE MONITORING:1 
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FACTORS CAUSING HYPERTENSION; 

Hypertension is classified as a) Primary or Essential Hypertension 

      b) Secondary Hypertension 

 

PRIMARY HYPERTENSION: 

 Primary hypertension has both Environmental and Genetic factors contributing to 

it. 

 

Environmental Factors: 

1) Obesity – weight gain is the strongest and independent risk factor. This is mostly   

a part of Metabolic syndrome. 

2) Diet high in Sodium 

3) Diet  low in Potassium, Calcium, Magnesium. 

4) Stress 

5) Alcohol consumption 

6) Low vitamin D 

7) High Fructose diet 

8) Lack of exercise 

 

GENETIC FACTORS: 

1) Either parent having hypertension : 10-15% 

2) Both parents having hypertension : 30-40% 

3) Alpha – adducin gene 
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PATHOGENESIS21 

The above said environmental factors in a genetically predisposed indviduals are 

responsible for the development of hypertension. 

Based on pathogenesis of essential hypertension, it can be classified into 

a) Volume related hypertension 

b) Pressure related hypertension 

 

VOLUME RELATED HYPERTENSION: 

SODIUM & WATER increase intracellularly 

 

Increase in Cardiac Output 

 

Increase in renal blood flow 

 

Increased renal hydrostatic pressure 

 

Sodium & Water excretion 

  

 

So as long as the kidneys are normally functioning an increase in cardiac output is 

compensated by pressure natriuresis. So the hypertension in End stage Renal Disease is 

predominantly due to Volume overload. 
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PRESSURE RELATED HYPERTENSION: 

Sympathetic overactivity and Renin Angiotensin Aldosterosterone system contribute to 

the pressure factors in essential hypertension. 

 

SYMPATHETIC OVERACTIVITY: 

Most important cause of sympathetic overactivity is endothelial dysfunction. This 

endothelial dysfunction is due to Diabetes mellitus, dyslipidemia, obesity, smoking, 

oxidative stress, obstructive sleep apnoea syndrome and many other factors. This 

endothelial dysfunction causes hypertension and hypertension further aggrevates 

endothelial dysfunction. This vicious cycle contributes towards deleterious effects of 

hypertension. 

ENDOTHELIAL DYSFUNCTION 

 

HYPERTENSION 

This dysfunctional endothelium causes defective smooth muscle growth and fuctional 

vasoconstriction contributing to increased peripheral vascular resistance and hypertension. 

RENIN ANGIOTENSIN ALDOSTERONE SYSTEM: 

Three stimuli for renin are 1) Beta - 1 Sympathetic stimulation 

             2) Decreased Renal perfusion pressure 

             3) Decreased Sodium delivery to Macula densa 

             4) Prostaglandins 
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VASCULAR CHANGES IN HYPERTENSION: 

 

Increase in BP 

 

Further endothelial damage 

 

Increased Extracellular matrix deposition 

Increased Smooth muscle proliferation 

Hyaline Arteriosclerosis 

BENIGN/ ESSENTIAL/ PRIMARY HYPERTENSION 
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Worsening of arteriosclerosis and atherosclerosis 

Rupture and Embolisation of atheroma 

 

Clotting and occlusion of small vessels 

 

MALIGNANT HYPERTENSION 

Hyperplastic arteriosclerosis 

Fibrinoid necrosis 

Onion skin change 
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SECONDARY HYPERTENSION: 

Of the total, 5-15% are secondary hypertension22. Complications in secondary 

hypertension are more and intense than that of primary hypertension. Broadly the causes 

of secondary hypertension include 

a) Renal 

a. Renovascular 

b. Renoparenchymal 

b) Endocrine 

c) Monogenic 

d) Miscellaneous 
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HYPERTENSIVE URGENCY:23-34 

 SBP >180 mmHg or DBP >120mmHg without evidence of any target organ 

damage. Most common cause is skipping of drugs. Usually requires oral therapy only. 
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HYPERTENSIVE EMERGENCY: 23-34 

 It is an acute medical emergency. It is diastolic BP >120mmHg with target organ 

damage. It requires intravenous drug administration for BP lowering. 

 

ACCELERATED HYPERTENSION: 23-34 

  Hypertensive emergency with new onset changes in the fundus, which may be 

 Flame shaped haemorrhage 

 Cotton wool spots – these are soft exudates. It is due to stasis of axoplasmic flow in 

the outer nerve fibre layer of retina and thus they are a pseudo exudate. 

 Hard exudates – It is a true exudate and it is due to exudation of fluid from 

capillaries. 

MALIGNANT HYPERTENSION: 23-34 

 Accelerated hypertension with Papilloedema constitutes malignant hypertension. 

 

RESISTANT HYPERTENSION: 23-34 

 It is the hypertension without optimal control – preferably less than 140/90 mmHg 

with the patient despite being on optimal dose 3 anti hypertensives of which one is 

diuretic. It is usually with a secondary cause. Before diagnosing a resistant hypertension 

we should first rule out pseudohpertension. 

Causes of Pseudo hypertension: 

(1) Poor adherence : Approximately 50% of patients who undergo therapeutic drug 

monitoring for pseudo-resistant hypertension have poor adherence to recommended 

medications, which is closely proportional to the number of pills they take. 

(2) Whiter coat phenomena: It is advised to confirm office hypertension with 
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ABPM or HBPM before confirming the diagnosis of resistant hypertension since 

white-coat phenomenon, in which BP is raised at the office but controlled at 

ABPM or HBPM, is not unusual in these individuals. 

(3) Wrong technique: An erroneous rise of blood pressure can be caused by poor 

office BP measuring methodology, such as the use of cuffs that are too small in 

relation to arm circumference. 

(4) Artery calcification:  Significant brachial artery calcification, particularly in 

elderly people with severely calcified arteries. 

(5) Clinician inertia which leads to insufficient dosages and irrational 

combinations. 
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KEY PHYSICAL EXAMINATION: 

 Apart from the routine physical examination of the patient the following points are 

to be done in physical examination:35-39 
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ROUTINE LABORATORY ASSESSMENT:35-39 

 The routine laboratory assessment in hypertensives are aimed at detecting 

additional comorbidities like diabetes mellitus, dyslipidemia, electrolyte disturbances, 

creatinine clearance status, liver function tests. Haematocrit status may point out towards 

hyperviscosity states. Further urine analysis is done to estimate the albumin creatinine 

ratio which cost effectively estimates the proteinuria status which is indirectly reflective 

of glomerular pathology. Also the 12 lead ECG is taken to assess cardiac electrical status 

and function in hypertensive patients. 
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HYPERTENSION MEDIATED ORGAN DAMAGE: 

HYPERTENSION AND HEART: 

In hypertensive patients, a persistently elevated left ventricular workload can lead 

to left ventricular hypertrophy, impaired LV relaxation, left atrial enlargement, increased 

risk of arrhythmias, particularly AF and heart failure with preserved ejection fraction as 

well as heart failure with reduced ejection fraction. 

ELECTROCARDIOGRAPHY: 

All hypertension patients should get a 12-lead ECG as part of their standard 

evaluation. The sensitivity of the ECG to LVH detection varies with body weight and is 

not a very sensitive approach. Even when other CV risk variables and echocardiographic 

LV mass are taken into account, ECG LVH still offers independent predictive 

information40. A "strain pattern" on an ECG is linked to a higher risk of LVH and other 

conditions. With increasing levels of hypertension, ECG LVH is more common41. LVH 

cannot be ruled out by the ECG because to its low sensitivity. Echocardiography is 

advised to know the  precise knowledge of heart anatomy and function to guide therapy 

choices.When LVH is visible on the ECG, it can be utilised to monitor changes in LVH in 

both treated and untreated patients throughout follow-up42,43. 
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ECHOCARDIOGARAM: 

 

Regression of echocardiographic LVH as a result of hypertension treatment 

indicates a better prognosis. Echocardiographic left ventricular hypertrophy is a powerful 

predictor of death in both hypertensive patients and the general population44,45. 

Additionally, left ventricular geometry, left atrial volume, aortic root dimensions, left 

ventricular systolic and diastolic function, pump efficiency, and output impedance are all 

revealed by two-dimensional transthoracic echocardiography (TTE)46,47. Uncertainty 

exists over the usefulness of other variables in stratifying CV risk beyond the presence of 

increased left ventricular mass and left ventricular dilation 

 

 

 

Three-dimensional TTE has better reproducibility than two-dimensional TTE for 
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quantitative analysis, especially for Left ventricular mass, left ventricular volumes and left 

ventricular ejection fraction, but much less prognostic validation. The gold standard for 

quantifying heart anatomical and functional information is cardiac magnetic resonance.  

 

Diastolic dysfunction is typically linked to abnormal left ventricular geometry in 

hypertension patients, and this dysfunction may be further assessed by combining 

transmitral flow and tissue Doppler tests. Additionally, there is typically an increase in left 

atrial size in hypertension individuals, which is linked to diastolic dysfunction, poor 

cardiovascular outcomes and incidence of atrial fibrillation. A suprasternal view should be 

carried out as part of the diagnostic process for secondary hypertension in order to detect 

aortic coarctation. 

 

CAROTID ARTERY IMAGING: 

CV risk is predicted by carotid intima-media thickness (IMT), which is measured 

by carotid ultrasonography and the presence of plaques. Both the IMT value at the carotid 

bifurcations (which predominantly reflects atherosclerosis) and the IMT value at the level 

of the common carotid artery are affected by this (reflecting primarily hypertension-

related hypertrophy). The upper limit of normal changes with age, but a carotid IMT of 

>0.9 mm is regarded as abnormal48. An IMT >1.5 mm, a focused increase in thickness of 

0.5 mm or 50% of the surrounding carotid IMT value can all be used to determine the 

existence of a plaque49.  Stenotic carotid plaques give higher prognosis accuracy for future 

myocardial infarction compared to IMT and have a substantial predictive value for both 

stroke and myocardial infarction, independent of established CV risk factors. Patients will 

be automatically reclassified from intermediate to high risk if they have carotid plaques. 
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Routine carotid imaging is not advised, nevertheless, unless it is clinically necessary, such 

as in cases of carotid bruit, prior TIA, cerebrovascular illness, or as part of the evaluation 

of individuals who have vascular disease. 

PULSE WAVE VELOCITY: 

The most significant pathophysiological factor influencing isolated systolic 

hypertension and the age-dependent rise in pulse pressure is large arterial stiffness. The 

gold standard for assessing the stiffness of major arteries is the carotid-femoral pulse 

wave velocity (PWV)50.In middle-aged hypertension individuals, a pulse wave velocity 

>10 m/s is regarded as a conservative estimate of severe abnormalities of aortic function. 

Numerous research have revealed that PWV provides additional benefits above and 

beyond conventional risk indicators like SCORE and the Framingham risk score. PWV 

measurement, however, is neither practicable or advised for use in everyday practice. 

 

ANKLE BRACHIAL PRESSURE INDEX: 

 It is possible to measure the ankle-brachial index automatically or manually using a 

continuous wave Doppler unit and a blood pressure sphygmomanometer. Lower extremity 

artery disease (LEAD) is indicated by a low ABI (0.9), which is typically a sign of 

advanced atherosclerosis and has predictive value for CV events51. It is linked to an 

almost two-fold higher rate of major coronary events and 10 year CV mortality compared 

to the overall rate in each Framingham category. Men who have even asymptomatic 

LEAD and a poor ABI have a significant incidence of CV morbid and fatal events that is 

close to 20% in 10 years. The routine use of ABI in hypertensive individuals is not 

advised, but it should be taken into consideration in those who have LEAD symptoms or 

signs AND in those who are at moderate risk in whom a positive LEAD test reclassifies 
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them as high risk group. 

 

KIDNEYS IN HYPERTENSION: 

 After diabetes, hypertension is the second most significant factor in CKD. Primary 

renal disease that is asymptomatic may potentially occur with hypertension. An rise in 

serum creatinine is the most typical indicator of a change in renal function. Because a 

significant loss in renal function must occur before serum creatinine increases, this 

indicator of renal impairment is insensitive. Additionally, antihypertensive therapy 

frequently results in an acute rise in serum creatinine of up to 20–30%, especially with 

renin-angiotensin system (RAS) blockers52. This rise in serum creatinine has a functional 

basis and typically does not reflect manifest renal injury, but its long-term clinical 

significance is unknown. 

Reduced renal function and/or albuminuria are used to make the diagnosis of 

hypertension-induced renal injury. The 2009 CKD-Epidemiology Collaboration formula 

is used to determine the estimated glomerular filtration rate (eGFR), which is used to 

categorise CKD. The most effective way to determine how much urine albumin is being 

excreted is to assess the albumin: creatinine ratio (ACR), which is done from a spot urine 

sample, ideally one taken in the morning. Progressively declining eGFR and rising 

albuminuria are indicators of progressive renal function loss and serve as independent and 

complementary predictors of rising CV risk and renal disease development53. All 

hypertensive patients should have their serum creatinine, eGFR, and ACR noted, and if 

CKD is identified, these tests should be repeated at least once a year.  In contrast to a 

normal ACR, one negative urine dipstick test does not rule out albuminuria. 
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HYPERTENSIVE RETINOPATHY: 

The importance of hypertensive retinopathy via fundoscopy in terms of prognosis has 

been well established. The detection of severe hypertensive retinopathy, retinal 

haemorrhages, microaneurysms, hard exudates, cotton wool patches and papilloedema is 

highly repeatable and strongly prognostic of death54. In contrast, even with seasoned 

observers, there is little interobserver and intraobserver consistency and reduced 

predictive value for indications of localised or generalised arteriolar constriction and 

arteriovenous nicking during the early stages of hypertensive retinopathy. Individuals with 

grade 2 or 3 hypertension or hypertensive patients with diabetes should have a fundoscopy 

since these patients are more likely to have severe retinopathy. Other hypertensive 

individuals can be candidates for a fundoscopy. The viability of more frequent 

fundoscopies using smartphone technology continue to develop as novel methods to view 

the fundus. 

 

\  
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BRAIN AND HYPERTENSION55,56,57: 

 The most severe and acute clinical signs of brain injury including transient 

ischemic attack (TIA) and stroke are widely  prevalent in hypertension. Magnetic 

resonance imaging (MRI) can identify white matter hyperintensities, silent microinfarcts 

(most of which are tiny and deep, i.e. lacunar infarcts), microhaemorrhages and brain 

atrophy even in the asymptomatic period of brain damage. As a result of vascular and 

degenerative dementia, white matter hyperintensities and silent infarcts are linked to an 

increased risk of stroke and cognitive loss. Although white matter hyperintensity and 

silent brain infarcts should be looked for in all hypertensive patients with neurological 

disturbances, cognitive decline and in patients with memory loss, the availability and cost 

of brain MRI do not permit its widespread use for the evaluation of hypertensive patients.  

An MRI should be ordered if there is a family history of middle-aged cerebral 
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haemorrhage and early-onset dementia. Cognitive evaluation tests should be taken into  

account in the clinical assessment of hypertensive patients with a history suggesting early 

cognitive impairment since cognitive impairment in older individuals is, at least in part, 

connected to hypertension. The Mini-Mental State Examination was once the most often 

used technique in clinical trials, but more advanced cognitive tests are gradually taking its 

place since they are more appropriate for regular clinic visits. 
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TREATMENT OF HYPERTENSION: 

 

LIFESTYLE CHANGES58,59: 

Healthy lifestyle choices can lower CV risk and can stop or postpone the onset of 

hypertension. In individuals with grade 1 hypertension, effective lifestyle adjustments 

may be sufficient to postpone or eliminate the requirement for pharmacological therapy. 

However, they should never postpone the start of pharmacological therapy in patients with 

HMOD or those who are at high CV risk. They can also enhance the effectiveness of 

BPlowering medication. The lack of persistence over time is a significant disadvantage of 

lifestyle change measurements. Salt restriction, moderate alcohol intake, high 

consumption of fruits and vegetables, weight loss and maintaining an appropriate body 

weight, and regular physical activity are the lifestyle changes that have been demonstrated 

to lower blood pressure.   Furthermore, smoking tobacco has an acute prolonged 

pressor impact that may increase ambulatory blood pressure over the day, although 

smoking cessation and other lifestyle changes are also crucial beyond blood pressure (i.e. 

for cardiovascular disease and cancer prevention). 

 

SALT RESTRICTION60-67: 

There is proof indicating sodium intake and blood pressure are related, and studies 

have indicated that having too much sodium (more than 5 grammes, or about one tiny 

teaspoon, per day) has pressor effect. Age-related increases in SBP and a higher incidence 

of hypertension may have an impact. Also, sodium restriction has been demonstrated in 

several studies to reduce blood pressure. A recent meta-analysis of these studies revealed 

that those with hypertension saw a more dramatic impact (-5.4/ -2.8 mmHg) with a 
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decrease of 1.75 g sodium per day (4.4 g salt/day) in SBP/DBP. Because of low dietary 

durability, the positive impact of decreasing salt consumption on BP tends to fade with 

time. It is more effective for lowering blood pressure in older patients, black patients, and 

those with diabetes, metabolic syndrome, or kidney disease. Effective sodium restriction 

may reduce the dosage of BP-lowering medications required to regulate blood pressure in 

persons on hypertension treatment. Reduced dietary sodium's impact on CV events is yet 

unknown. Epidemiological studies have not found any proof that consuming significantly 

minimal sodium may be harmful. Intake of salt is typically between 3.5 and 5.5 grammes 

per day (with equal to 9–12 grammes of salt per day), with noticeable variations across 

areas within countries as well as between nations. ESH suggests keeping sodium 

consumption under 2.0 grammes per day (corresponding to around 5.0 g of salt per day) in 

the average attempting to accomplish this objective in all hypertensive patients. Effective 

salt lowering is challenging, and there is frequently inadequate understanding of which 

foods are rich in salt. Advice ought to be advised to stay away from dishes with a high 

amount of salt. 

 

ALCOHOL RESTRICTION68: 

 Alcohol use has a long-standing positive linear relationship with blood pressure, 

the prevalence of hypertension, and the risk of cardiovascular disease. 

Binge drinking can exert significant pressor effect. According to the Prevention and 

Treatment of Hypertension Study (PATHS), the intervention group had a moderate 1.2/0.7 

mmHg lower blood pressure than the control group at the conclusion of the six-month 

period. Alcohol intake should be restricted for hypertensive males to no more than 14 

units per week and for hypertensive women to no more than 8 units per week (1 unit is 
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equal to 125 mL of wine or 250 mL of beer). Additionally encouraged are alcohol-free 

days during the week and avoiding excessive drinking. 

OTHER DIETARY HABITS69-71: 

 Regular intake of sugar-sweetened soft drinks has been linked to increased risk for 

CV disease, metabolic syndrome, and obesity. It is best to dissuade people from drinking 

these beverages. 

 Patients with hypertension should be encouraged to consume a healthy, balanced 

diet that includes fish, whole grains, legumes, fresh fruits, vegetables, low-fat dairy 

products and polyunsaturated fatty acids, especially olive oil, as well as to consume less 

red meat and unsaturated fats. 

 

WEIGHT REDUCTION72-74: 

 Hypertension is linked to excessive weight gain, and lowering weight to an optimal 

body weight lowers BP. A 5.1 kg weight loss on average resulted in mean SBP and DBP 

reductions of 4.4 and 3.6 mmHg, respectively. Obesity and CV mortality risk are both 

elevated in both overweight and overweight individuals. For the treatment of metabolic 

risk factors, weight loss is advised in overweight and obese hypertensive patients; 

nevertheless, for many, weight stabilisation may be a fair goal. 

 Although the ideal BMI is unknown, it is advised to maintain a healthy body 

weight (BMI of 20 to 25 kg/m2 in patients under 60 years old; higher in older patients) 

and waist circumference (94 cm for men and 80 cm for women) for both hypertensive 

patients and non-hypertensive people to lower blood pressure. Losing weight can also 

lower CV risk and increase antihypertensive drug effectiveness. A multidisciplinary 

strategy for weight loss should be used, including food recommendations, consistent 
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exercise, and motivational counselling. Anti-obesity medications and bariatric surgery, 

which appears to lower CV risk in individuals who are extremely obese, can both help 

people lose weight. Physical exercise causes a sharp increase in BP, especially SBP, 

which is followed by a quick drop down to baseline BP. According to epidemiological 

research, regular aerobic exercise may help to reduce CV risk and death as well as prevent 

and cure hypertension. In contrast to other forms of exercise, endurance training lowers 

blood pressure greater in participants with hypertension (8.3/5.2 mmHg). Based on the 

data, it is recommended that hypertension patients be encouraged to engage in 5-7 days 

per week of at least 30 minutes of moderate-intensity dynamic aerobic activity, such as 

walking, jogging, cycling, or swimming. It may also be advisable to perform strength 

training activities two to three days a week. 

 

PHARMACOTHERAPY: 

 To get the best BP control, the majority of patients will need pharmacological 

therapy in addition to lifestyle modifications. The five main drug classes previously 

recommended for the treatment of hypertension were ACE inhibitors, ARBs, beta-

blockers, CCBs, and diuretics (thiazides and thiazide-like diuretics such as chlortalidone 

and indapamide), based on75:  

i) their demonstrated ability to lower blood pressure;  

ii) evidence from placebo-controlled studies that they reduce CV events; 

iii) the evidence of broad equivalence on overall CV morbidity and 

mortality, with the conclusion that the benefit from using them 

primarily comes from lowering blood pressure. 
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Combination therapy is almost always more successful than monotherapy at 

lowering blood pressure; in fact, even low-dosage combination therapy is frequently more 

effective than monotherapy at its highest dose. Additionally, the variability of the BP 

response to first treatment is reduced and a steeper dosage response is provided by the 

combination of drugs targeting several pathways, such as inhibiting the RAS as well as 

producing vasodilatation and/or diuresis. Even when administered to individuals with 

grade 1 hypertension, when adverse events necessitating treatment cessation are 

uncommon, two-drug combinations have been found to be safe and well tolerated with no 

or a little increase in the incidence of hypotensive episodes. 
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Observational data shows that the length of time needed to attain blood pressure 

control is a significant factor in clinical outcomes, particularly in individuals at greater 

risk; a shorter time to control is linked with reduced risk. Additionally, there is evidence 

from the general hypertensive population that individuals who begin treatment with a two-

drug combination have more frequent BP control after a year than those who begin with 

initial monotherapy. This is likely due to the initial combination treatment's association 

with better long-term adherence to the recommended treatment regimen and the fact that 

the initial administration of two drugs prevents therapeutic inertia (i.e., a patient's and 

clinician‟s resistance to switching from one drug to another when BP is not under 

control). 
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HYPERTENSION WITHOUT COMPLICATIONS1: 

 

 

 

 

HYPERTENSION WITH CORONARY ARTERY DISEASE1: 
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HYPERTENSION IN CHRONIC KIDNEY DISEASE1: 

 

 

 

 

HYPERTENSION AND HEAR FAILURE WITH REDUCED EJECTION FRACTION1: 

 

 

 

 

 



61 
 

HYPERTENSION AND ATRIAL FIBRILLATION1: 
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METABOLIC SYNDROME76-80: 

The metabolic syndrome, also known as syndrome X or insulin resistance 

syndrome, is a collection of metabolic disorders that elevates one's risk of developing 

diabetes and cardiovascular disease. Central obesity, low levels of high-density 

lipoprotein (HDL) cholesterol, hypertriglyceridemia, hyperglycemia and hypertension are 

the main characteristics of the metabolic syndrome. The risk of diabetes (insulin 

resistance ) and CVD  are strongly related to intraabdominal circumference. The 

distribution of adipose tissue between subcutaneous (SC) and visceral depots varies 

significantly for any given waist circumference. The various age and ethnicity of the 

populations are investigated with various diagnostic standards and these all have an 

impact on estimation of prevalence of the metabolic syndrome globally. In general, as 

people get older, the prevalence of the metabolic syndrome rises. Growing rates of obesity 

and an anticipated rise in the frequency of the metabolic syndrome are linked to increased 

global industrialisation, particularly as the population ages. Additionally, the metabolic 

syndrome's characteristics in a younger population, who are currently predicted to be 

present in 12% and 30% of obese and overweight children, are reflected in the increased 

prevalence and severity of obesity among them. In all population around the globe the 

prevalence of metabolic syndrome rose with age, rising from 19.5% in the 20–39 age 

group to 48.6% in the over-60 age group81. Our study is aimed at estimating the 

prevalence of metabolic syndrome among hypertensive adult population of age group 20 -

45 years presenting to our hospital‟s hypertension OP department. 
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VARIOUS DIAGNOSTIC CRITERIA FOR METABOLIC SYNDROME: 

 

 

 

RISK FACTORS80-95: 

1. CENTRAL OBESITY94: One of the hallmarks of the syndrome is central adiposity, 

and its prevalence is due to the significant correlation between rising adiposity and 

waist circumference. Despite the significance of obesity, persons with normal 

weights might still have the metabolic syndrome and be insulin-resistant. For 

groups in Central America, Southeast Asia, and India, this phenotype is particularly 

pronounced. 

 

2. SEDENTARY LIFESTYLE: Predictors of CVD events and the associated risk of 

mortality include physical inactivity and lower cardiorespiratory fitness. A 

sedentary lifestyle is linked to all components of the metabolic syndrome. Those 

who have screen time >4 h daily have a twofold greater risk of developing the 
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metabolic syndrome compared to those who do so for 1 h per day. 

3. AGEING: Nearly 50% of Americans over the age of 60 are impacted by the 

metabolic syndrome, and women are more frequently affected than males at this 

age. In the majority of communities across the world, the prevalence of the 

condition is age dependent. 

 

4. DIABETES MELLITUS85,86: The metabolic syndrome is present in the vast 

majority (about 75%) of people with type 2 diabetes or impaired glucose tolerance. 

The prevalence of CVD is greater in these groups when the metabolic syndrome is 

present compared to individuals with type 2 diabetes or impaired glucose tolerance 

who do not have the syndrome. 
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5. LIPODYSTROPHY: The metabolic syndrome is generally linked to conditions of 

lipodystrophy. Furthermore, the metabolic syndrome is a typical presentation in 

these individuals. Severe insulin resistance and many of the symptoms of the 

metabolic syndrome may result from both genetic lipodystrophy (such as 

Berardinelli-Seip congenital lipodystrophy and Dunnigan familial partial 

lipodystrophy) and acquired lipodystrophy (such as HIV-related lipodystrophy and 

in anti retro viral related lipodystrophy). 
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OBJECTIVE:  

 

Primary objective: 

Among the patients presenting  to Department of Medicine, Government Stanley Medical 

College hospital between April 2021 and March 2022. 

 1.To study the prevalence of metabolic syndrome in young hypertensive 

    adults. 

Secondary objective: 

1.To study the compliance to drugs and lifestyle modifications in    hypertensive  

patients with and without metabolic syndrome  

2.To explore the reasons for poor compliance to treatment (Drugs and life style 

modifications) among patients with metabolic syndrome 

 

 

Study design 

  

The study design will be a mixed methods study. Quantitative 

research component will be followed by the qualitative research 

method. This particular type was chosen as the study findings of the 

qualitative method will be explained by the in-depth interviews 

administered to the part of purposively selected study participants.  

i) Quantitative component of it will be a cross sectional 

study that addresses the first and second objectives of the 

study. 

ii) Descriptive qualitative study using in-depth interview 
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will be done to study the third objective.  

 

Study setting : Department of Medicine, Govt Stanley Medical college & Hospital 

Study period : April 2021 - March 2022 

Study Population : Inclusion Criteria: 

1.Individuals of age 20-45yrs with Systemic hypertension 

( BP>140/90 as per 2020 ACC- AHA guidelines) reporting to 

Department of General Medicine. 

 

Exclusion criteria:  

1.Patients with age less than 20 yrs and above 45 yrs 

2.Patients with previously diagnosed diabetes mellitus. 

3.Patients with secondary hypertension 

4. Patients with secondary cause of obesity 

5.Patients on steroidal or other medications likely to cause        

elevated plasma glucose 

6. Any acute illness 

7. Pregnant women 

8. Patients not willing to participate in the study 

9. Patients not giving consent for the study.  

 

 

Sample size : We estimated sample size using the formula  
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N = Zα
2 P (1-P)/d2, where 

Zα is 1.96 for 95% confidence level 

P is the anticipated frequency 

d is the absolute precision 

Sample size was calculated based on a previous study done by 

Osuji et al using the formula Z2 alpha pq/L2 Where p is 31.2%, q is 

68.8% L ( Absolute precision of 5) the sample size was 330 and 

adding 10% for non response rate the final sample size was 

rounded off to 365. 

 

 For qualitative component 8 to 10 patients from the poorly 

compliant group will be selected for in depth interview 

 

Sampling technique : We will include eligible individuals by stratified random sampling. 
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OPERATIONAL DEFINITION: 

Systemic Hypertension: individuals with BP >140/90mmHg 

Metabolic Syndrome    : 

(NCEP ATP III ) 

Three or more of the following:- 

1)  Central obesity: - waist circumference >102 cm (M), >88 cm (F) 

2)  Hypertriglyceridemia: - Triglycerides ≥ 150 mg/dl or specific medication. 

3) Low HDL cholesterol : - <40 mg/dl (male), < 50 mg/dl (female) or specific medication. 

4) Hypertension: - ≥ 130 mm of Hg Systolic or ≥ 85 mm of Hg Diastolic  

5) Fasting plasma glucose level: - ≥ 100 mg/dl or specific medication or previously 

diagnosed type 2 diabetes mellitus 

ETHICAL CONSIDERATION: 

Patients will be given a Patient Information sheet and informed consent form that 

will be verbally explained to the patients orally in a language they understand. 

Confidentiality will be maintained. 

PERMISSION: 

Written permission were obtained from the Heads of Department of 

General Medicine, Pathology and Biochemistry. 

ETHICAL COMMITTEE: 

Permission from Institutional Ethical Committee (IEC) is obtained. 
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DATA COLLECTION: 

We will start the study after the approval from IEC. After obtaining written and informed 

consent from the adults presenting with hypertension, we will interview them with the 

structured questionnaire to obtain information on socio-demographic factors, clinical 

history, physical examination findings, adherence to medication. We will enter the data in 

MS Excel. . In-depth interview (IDI) will be conducted among the purposively selected 

non compliant  participants for the qualitative study component. After obtaining their 

consent, the interviews will be audio recorded for the purpose of doing content analysis. 

CONFLICT OF INTEREST: None to declare 

FINANCIAL DISCLOSURE: None to declare  
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DATA ANALYSIS: 

VARIABLES ANALYSIS PLAN 

DEPENDANT VARIABLES: 

 Proportion of patients with 

metabolic syndrome among young 

hypertensives 

 Compliance status of the 

participants of the study 

 

 

 

 Frequency and proportion 

 

 Unpaired T test will be used for 

continuous variables and chi square 

test will be used for categorical 

variables 

INDEPENDENT VARIABLES 

 Age, height, weight, waist 

circumference, Triglyceride levels, 

HDL levels, fasting blood sugar, 

post prandial blood sugar 

 Stress, compliance to drug, physical 

activity, diet, tobacco use, alcohol 

consumption 

 Comparison of compliance of 

patients with and without metabolic 

syndrome 

 Reasons for poor compliance to 

treatment 

 

 Mean and standard deviation 

 

 

 

 Frequency and proportion 

 

 Mann whitney U test 

 

 Guidelines by UCLA center for 

health policy research 
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Table 1: Age wise distribution of the study participants (N-365) 

Age Frequency  Percentage (%) 

21-30 years 10 2.7 

31-40 years 239 65.5 

> 40 years 116 31.8 

Total 365 100 

 

In our study majority of the participants enrolled were of age between 31 to 40 years 

(65.5%) followed by 41 to 45 years (31.8%). In our study we have enrolled 10 participants 

of age between 21 to 30 years. 

 

 

Figure 1: Age wise distribution of the study participants  
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Table 2: Sex wise distribution of the study participants (N-365) 

 

Sex  

Frequency  Percentage (%) 

Male  173 47.4 

Female  192 52.6 

Total 365 100 

 

 

Of the total 365 participants enrolled 52.6% were female and 47.4% were male subjects.  

We see that prevalence of hypetension is slightly more in female population as per our 

study 

 

Figure 2: Sex wise distribution of the study participants  
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Table 3: Educational status of the study participants (N-365) 

Education  Frequency  Percentage (%) 

No formal education 67 18.4 

Primary school 77 21.1 

Middle school 82 22.5 

High school 70 19.2 

Graduate and above 69 18.9 

Total 365 100 

 

Of the total participants, majority of them have completed middle schooling and primary 

schooling alone. 67 participants had no formal education and 69 participants were 

graduates. 

 

Figure 3: Educational status of the study participants  
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Table 4: Marital status of the study participants (N-365) 

Marital status Frequency  Percentage (%) 

Married  301 82.5 

Unmarried  43 11.8 

Divorced / 

Seperated 

8 2.2 

Widower  13 3.6 

Total 365 100 

 

Of the total 365, 301 were married; 43 were unmarried, 8 were divorced, 13 were 

widowed. 

 

Figure 4: Marital status of the study participants  
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Table 5: Occupation of the study participants (N-365) 

Occupation  Frequency  Percentage (%) 

Unemployed  129 35.3 

Employed  119 32.6 

Home Maker  117 32.1 

Total 365 100 

 

In our study, 129 participants were unemployed, 119 were employed and 117 were home 

makers with their spouse working on. 

 

 

 

Figure 5: Occupation of the study participants  
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Table 6: Place of residence of the study participants (N-365) 

Place of residence  Frequency  Percentage (%) 

Rural  181 49.6 

Urban  184 50.4 

Total 365 100 

 

Our study has 181 participants from the rural side and 184 participants fronm the urban 

side. 

 

 

 

 

Figure 6: Place of residence of the study participants  
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Table 7: Distance travelled from house to reach the hospital among  the study 
participants (N-365) 

Distance  Frequency  Percentage (%) 

< 5 km 132 36.2 

5-15 km 113 31 

> 15 km 120 32.8 

Total 365 100 

 

Around 132 participants have the hospital within 5 km from their home while 113 

participants  have their home in 5 – 15 knm radius of hospital. Also 120 patients have the 

hospital from which they are getting drugs aroung 15 km from their residence 

Figure 7: Distance travelled from house to reach the hospital among the study 

participants  
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Table 8: Income per month among the study participants (N-365) 

Income per month  Frequency  Percentage (%) 

< 10,000 113 31 

10,000-20,000 131 35.9 

> 20,000 121 33.1 

Total 365 100 

 

While enquiring about the family income status around 131 persons have their family 

income between 10000 and 20000. 113 patients have their family income less than 10000 

and 121 have their family income above 20000. 

 

Figure 8: Income per month among the study participants  
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Table 9: Smoking history (Active and Passive) among the study participants  

Smoking  Frequency  Percentage (%) 

Never  125 34.2 

Past smoker  120 32.9 

Current smoker 120 32.9 

Total 365 100 

  

We have taken both active and passive smoking status into consideration as both have 

adverse effects on patients. 125 participants have never smoked in their lifetime. 240 were 

exposed to either active or passive smoking. Among them 120 have abstained from 

smoking for the past one month. 

 

Figure 9: Smoking (Active and Passive) among the study participants  

 

34.2% 

32.9% 

32.9% 

Never

Past smoker

Current smoker



84 
 

 

Table 10: Alcohol use among the study participants  

Alcohol use Frequency  Percentage (%) 

Never used 117 32.1 

Past user 133 36.4 

Current user  115 31.5 

Total 365 100 

 

Alcohol consumption has proven adverse effects on cardiovascular system. We have taken 

into account of people consuming all type of alcohol including country liquor. To our 

surprise 68.5% of the participants were consuming alcohol now or then. 32% of 

participants have never been exposed to alcohol. 

 

Figure 10: Alcohol use among the study participants  
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Table 11: Type of medication use among the study participants (N-365) 

 

Type of medication  Frequency  Percentage (%) 

Single pill 178 48.8 

Multiple pill 187 51.2 

Total 365 100 

 

In our study we have recorded whether the participants have been prescribed medications. 

All of them were prescribed oral medications. 178 were prescribed single pill and 187 

were prescribed multiple pills for anti hypertensive therapy. It is found that multiple pill 

intake reduces the compliance of treatment. 

 

 

Figure 11: Type of medication use among the study participants  
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Table 12: Compliance to lifestyle modification among the study participants (N-365) 

Compliance to lifestyle modification Frequency  Percentage (%) 

No adherence 123 33.7 

Rarely adherent 120 32.9 

Frequently adherent 122 33.4 

Total 365 100 

 

Lifestyle modifications form the important measure in treatment of hypertension. Without 

lifestyle modifications any drug therapy will be inefficient. Infact lifestyle modification is 

the key pillar of blood pressure treatment. 123 participants of our study don‟t adhere to 

any of the lifestyle modifications advised. 120 participants were rarely adherent. Only 122 

of the total 365 participants were frequently adherent to the lifestyle modifications. 

 

Figure 12: Compliance to lifestyle modification among the study participants 
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Table 13: Reasons for poor adherence to dietary advice among the study 
participants  

Reasons for poor adherence to dietary advice  Frequency  Percentage (%) 

Lack of discipline 188 51.5 

No proper advice given by doctor 195 53.4 

Forgot to follow as advice was not given in written 164 44.9 

Think it does not change the health condition 192 52.6 

* Multiple responses allowed 

In our study participants were enquired about the reason for poor adherence to dietary 

advice. It is surprising to note that 52.6% of the participants were of the opinion that 

dietary modification does not change the health condition. 195 participants said that no 

proper advice was given to them regarding dietary modification while 164 said that they 

forgot the dietary advice as it was not given in written. 188 participants admitted that they 

were unable to folloe the dietary advice due to lack of discipline.  

Figure 13: Reasons for poor adherence to dietary advice among the study 

participants  
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Table 14: Adherence to hypertension medication among the study participants  
(N-365) 

Adherence to medication (MMAS 

Score) 

Frequency  Percentage (%) 

Low (<6) 251 68.8 

Medium (6 & 7) 84 23 

High (equal to 8) 30 8.2 

Total 365 100 

Our study participants were assessed for drug compliance using the Morisky Medication 

Adherence Score. It contains 8 questions and based upon response numerical scoring is 

assigned to each question. It is found that 251 participants comprising of about 68.8% of 

participants were of low adherence to anti hypertensive therapy. 84 participants were of 

medium adherence. Only 30 participants out of 365 were highly adherent to anti 

hypertensive medications. 

 

Figure 14: Adherence to hypertension medication among the study participants  

 

 

0.0%

20.0%

40.0%

60.0%

80.0%

Low adherence Medium adherence High adherence

68.8% 

23.0% 

8.2% 



89 
 

Table 15: Perceived stress prevalence among the study participants 
(N-365) 

Perceived stress level (PSS 

score) 

Frequency  Percentage (%) 

Low (0-13) 210 57.5 

Moderate (14-26) 116 31.8 

High (27-40) 39 10.7 

Total 365 100 

Environmental factors – most importantly stress factor contribute towards the 

development of hypertension. In our study Perceived stress scale is employed for stress 

assessment. 210 people are with low stress while 116 participants are with moderate 

stress. Around 10.7% - 39 are with high stress. For the people withmoderate and high 

amount of stress Psychiatry counselling were given. 

 

Figure 15: Perceived stress prevalence among the study participants  
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Table 16: Adherence to follow up for treatment among the study participants  
(N-365) 

Adherence to follow-up Frequency  Percentage (%) 

As advised 178 48.8 

Less frequently than advised 187 51.2 

Total 365 100 

 

Adherence to treatment follow up visits were recorded in our study. 178 participants 

adhere to the treatment follow up schedule as advised by the doctor. 187 participants 

come for review less frequently than advised by doctor. Inspite of poor drug adherence at 

home, a high proportion of people come to review on time because next visit date is 

clearly mentioned in the treatment record note given to the patients.  

 

 

Figure 16: Adherence to follow up for treatment among the study participants  
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Table 17: Reasons for poor adherence to follow up for treatment among the study 

participants (N-365) 

Reasons for poor adherence to follow up Frequency  Percentage (%) 

Non availability of personnel to accompany 188 51.5 

Time constraint 187 51.2 

Long distance from the hospital 191 52.3 

Cost constraints 181 49.6 

Feels better  199 54.5 

* Multiple responses allowed 

  

 It is found that in our study more than half of study participants 

(51.2%) were coming to follow up less frequently than advised by doctor. Also those who 

frequently adhere to the treatment schedule sometimes miss the regular dates for follow 

up. While enquiring about the reasons for poor follow up long distance to hospital was the 

primary reason behind it. More than half of the participants have time constraints. For 

elderly people non availability of the personnel to accompany was the main reason. Cost 

constraints were also significant cause for poor follow up. To address these issues Mobile 

Medical Unit and Makkalai Thedi Maruthuvam scheme are implemented from Directorate 

of Public Health side. 
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Figure 17: Reasons for poor adherence to follow up for treatment among the study 

participants 
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Table 18: Level of physical activity as per IPAQ among the study participants  
(N-365) 

Level of physical activity Frequency  Percentage (%) 

Low (0-599 METs) 16 4.4 

Moderate (600-2999 

METs) 

324 88.8 

High (≥3000 METs) 25 6.8 

Total 365 100 

International Physical Activity Questionnaire was employed to calculate the physical 

activity level among the study participants. Most of the participants 88.8% - 324 of the 

365 participants perform moderate physical activity. 16 participants are with low physical 

activity while 25 participants (6.8%) are with high physical activity. 

 

 

Figure 18: Level of physical activity as per IPAQ among the study participants  
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Table 19: Distribution of continuous variables among the study participants (N-365) 

Variable  Minimum Maximum Mean Standard 

deviation 

Age  22 45 37.5 4.68 

Waist 

circumference 

78 105 91.9 7.05 

Triglyceride  85 250 159.3 35.10 

HDL 23 58 39.5 8.23 

SBP 126 186 155.1 15.80 

DBP 76 110 91.1 9.33 

FBS 75 221 98.8 16.75 

 

 

Figure 19: Distribution of FBS among the study participants (N-365) 
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Table 20: Prevalence of Metabolic syndrome among the study participants (N-365) 

Metabolic syndrome Frequency  Percentage (%) 

Yes  229 62.8 

No  136 37.2 

Total 365 100 

 

 

 

Coming to the primary objective of our study, 229 (62.8%) of the total 365 participants 

with hypertension were found to be with hypertension.  

 

 

Figure 20: Prevalence of Metabolic syndrome among the study participants 
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Table 21 : Sex wise distribution of Metabolic Syndrome (N-365) 

Variable Metabolic Syndrome 

Yes 

(229) 

No 

(136) 

Sex 

Male  

 

85 

 

88 

Female  144 48 

 

 

 

 

Figure 21: Sex wise distribution of Metabolic Syndrome (N-365) 
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Table 22:  Distribution of Metabolic Syndrome as per patient compliance to anti-
hypertensive drugs (N-365) 

Variable Metabolic Syndrome 

Yes 

(229) 

No 

(136) 

Compliance to Anti-hypertensive drugs 

Yes 

 

28 

 

86 

No 201 50 

 

 

 

 

Figure 22:  Distribution of Metabolic Syndrome as per patient compliance to anti-
hypertensive drugs (N-365) 
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Table 23: Distribution of Metabolic Syndrome as per waist circumference (N-365) 

Variable Metabolic Syndrome 

Yes 

(229) 

No 

(136) 

Waist Circumference 

Normal (Male ≤ 102 cms and Female ≤ 88 cms) 

 

178 

 

103 

Abnormal (Male > 102 cms and Female > 88 cms) 51 33 

 

 

 

 

Figure 23: Distribution of Metabolic Syndrome as per waist circumference (N-365) 
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Table 24: Distribution of Metabolic Syndrome as per the triglyceride value (N-365) 

Variable Metabolic Syndrome 

Yes 

(229) 

No 

(136) 

Triglyceride Value 

Normal (< 150 mg/dl) 

 

134 

 

80 

Abnormal (≥ 150 mg/dl) 95 56 

 

 

 

 

 Figure 24: Distribution of Metabolic Syndrome as per the triglyceride value 
(N-365) 
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Table 25: Distribution of Metabolic Syndrome as per the HDL value (N-365) 

Variable Metabolic Syndrome 

Yes 

(229) 

No 

(136) 

HDL Value 

Normal (Male < 40 mg/dl and Female < 50 mg/dl) 

 

155 

 

84 

Abnormal (Male ≥ 40 mg/dl and Female ≥ 50 

mg/dl) 

74 52 

 

 

 

Figure 25: Distribution of Metabolic Syndrome as per the HDL value (N-365) 
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 Table 26: Distribution of Metabolic Syndrome as per the Fasting Blood Sugar 
value (N-365) 

Variable Metabolic Syndrome 

Yes 

(229) 

No 

(136) 

Fasting Blood Sugar Value 

Normal (< 100 mg/dl) 

 

141 

 

103 

Abnormal (≥ 100 mg/dl) 88 33 

 

 

 

 
 

Figure 26: Distribution of Metabolic Syndrome as per the Fasting Blood Sugar value 
(N-365) 
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Table 27: Compliance to drugs and lifestyle modification among those with and 
without metabolic syndrome (N-365) 

 

S No Variable Metabolic syndrome P value Odds ratio 

(95% CI) Yes (229) No (136) 

1. Compliance to hypertensive drugs 

 No 201 50 < 0.0001* 12.34 

(7.28-20.91) Yes 28 86 

2. Compliance to lifestyle modification 

 No  188 55 < 0.0001* 6.75 

(4.17-10.92) Yes  41 81 

* p value < 0.05 is statistically significant and p value < 0.01 is highly significant statistically 

 

 

In this study, patients with low compliance to hypertension medication were 

considered as non-compliant and the odds of being non-compliant to hypertension drugs 

was 12.34 times higher among those with metabolic syndrome when compared to those 

without metabolic syndrome (p value < 0.0001).Also, patients who does not follow 

lifestyle modification or follow them rarely were considered as being non-compliant and 

the odds of being non-compliant to lifestyle modifications was 6.75 times higher among 

those with metabolic syndrome when compared to those without metabolic syndrome (p 

value < 0.0001) 
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Themes derived  

We have conducted interviews with the study participants for the detailed analysis of the 

factors contributing to poor compliance of treatment. From the patient interviews, reasons 

for non compliance have been categorized under the following themes: 

1. Patients related factors 

2. Healthcare system and provider related factors 

3. Medication related factors 

4. Disease related factors 

5. Social and environmental factors 

Figure 27. Themes derived from the in-depth interviews 
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Figure 28. Conceptual framework (Barriers to medication adherence) 
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Theme 1. Patient related factors 

Patients are the centre of any healthcare management and only the patient centric 

health care management succeeds. Ultimately it is the patient compliance which makes 

our treatment to reach the patient at the end. Patient education dramatically improves the 

compliance. Knowledge about the disease and its effects makes the patient to think about 

its influence on day to day life activities of the patient. If the lifestyle modifications, the 

methods to adopt them and their beneficial effects are explained in patient‟s language it  

provides a motivation for the patient to adhere to the treatment suggested by us. Patient 

related factors are expense incurred at each visit which is augumented by long distance to 

travel to hospital, lack of accompanying persons and most importantly lack of that day‟s 

wages contribute to patient non compliance. 

 

Theme 2. Healthcare system and provider related factors 

Affordability 

As we are dealing with chronic diseases the drugs which we prescribe has to be 

taken by the patients for lifetime, whose dosage may progressively increase and additional 

molecules may be added based upon the patient‟s new onset comorbidities. Affordability 

factor is the main reason as the cost for medications increase and the earnings decrease 

progressively as the patient ages. Here in our state all the medications are available free of 

cost and are distributed fortnightly or monthly. 

Accessibility and availability 

Hospital accessibility is the most important factor for drug compliance. Not only 

the distance of hospital from home, availability of transportation services, availability of 
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accompanying persons and the cost of transportation also contribute towards the 

accessibility and availability of health care. 

Care processes (Continuity of care, follow-up and visit duration) 

Patient care process contributes towards the effectiveness and reach of our advice 

given. In some hospitals health care provider and patient ratio are according to the 

recommended guidelines while in some others the ratio is far less compared to the 

standard guidelines. In the latter cases, time spent with each patient drastically reduces 

which reduces the patient confidence and compliance to treatment. Long term measures 

are needed to improve the health man power infrastructure. 

Patient attender interaction: 

 Joint family concept is diminishing nowadays. Due to westernization and 

urbanization more and more families are becoming nuclear. Most of the elderly 

population are isolated and don‟t have accompanying persons to hospital. Attender 

education and awareness are also important factors in compliance of treatment, especially 

in cases of elderly people. 

 

Theme 3. Medication related factors 

Complexity of the drugs and polypharmacy 

Most of the hypertensive patients in our country have co existent diabetes and all of 

them are on multiple drugs with varying frequency. Old age patients with poor visual 

acquity find it difficult for them to identify the dose of the drug. Also it is practically 

difficult for them to remember about the frequency and the number of pills to be taken. 

This contributes towards wrong drug dosage ultimately leading to poor disease control. 
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Lifestyle changes related 

Lifestyle modifications form the core pillar of treatment in hypertension. Initially 

with lifestyle modifications patient may feel better which leads to the wrong practice of 

stopping drugs abruptly. Also lifestyle modifications like daily aerobic exercise are not 

followed by most of patients due to poor discipline. Some of them need long working 

hours in office which make them impossible to spare time for exercise. 

Adverse effects 

Adverse effects of drugs especially the postural hypotension is a daring side effect 

which makes patient to stop the drug abruptly which again precipitates the disease specific 

complications.  

  

Theme 4. Social and environmental factors 

Still there are communities in our society who do not access health care facilities 

due to superstition beliefs. Social stigmata, lack of social support and social pressure 

contribute towards poor hospital accessibility and poor compliance. 

 

Theme 5. Disease related factors  

Diseases like hypertension and diabetes exhibit iceberg phenomenon where in only 

later stages of diseases exhibit symptoms. By the the time patient access‟ the health care 

facility end organ damage had already occurred. This long asymptomatic latency 

contributes towards lack of addressing the health care issues at the earliest. To overcome 

this issue in particular, screening programmes at the community level are of  great value. 
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DISCUSSION 
 

Here in our study we have sampled 365 participants presented to our hypertension 

OPD. After getting their consent through a structured questionnaire details have been 

recorded. For universal standardization adherence to medication was enquired by Morisky 

Medication Adherence Questionnaire. Perceived stress scale scoring system was used to 

categorise the stress experienced by the participants. IPAQ questionnaire was used to 

categorise the participants according to their weekly physical activity. Also their 

compliance to lifestyle modification and follow up adherence were also recorded.   

We have seen high prevalence of metabolic syndrome 62.8% in hypertensive 

patients. These people are prone to accelerated vascular diseases which drastically reduces 

their productivity and life expextancy, Importantly, mean fasting blood glucose value is 

98.8 which signifies most of the participants are on the verge of diabetes mellitus. Also 

mean waist circumference of the study population is 91.9 which signifies the high 

prevalence of obesity. 

In all those persons with metabolic syndrome we have educated the patients 

regarding life style modifications and pharmacotherapy. Psychiatric counselling is also 

given to those who needed them. The most important lacunae identified during our study 

is lack of involvement of family members in treatment plan. During the one year course of 

study we have seen drug adherence rate increased dramatically if any family member is 

involved, especially the spouse. 

 Although most of our study participants are manual labourers with moderate 

physical activity (88.8%) prevalence of obesity is high. it is due the intake of high 

glycemic index foods especially the fried rice and parotta. These items are readily 
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available in the shops near their work and contribute towards obesity and impaired  

 

glucose tolerance. To avoid this home cooked foods are the healthy economical 

alternative.  

Eventhough the study population is relatively young most of them forgot to take 

medicines regularly. Keeping a reminder with alarm in the cellphones greatly improves 

their compliance. Also prescribing single combination pill greatly reduces the aversion 

towards drug intake. 

 For those with poor compliance to regular aerobic exercises due to poor discipline 

forming a group with peers in the same locality greatly helps. It provides peer motivation 

for performing aerobic exercises especially in the morning. 

Smoking and Alcoholism are widely prevalent among our study population. Not 

only the money spent on the substrates is lost but also the productivity of life on the next 

day  is also lost leading to reduction in monthly income and also spending of already 

saved money. Most of these substance abuse are concealed from family. Even when they 

try to quit it is impossible or very difficult for them to stay away from these substances. 

This is mainly because lack of knowledge regarding the proper ways to quit them. These 

people have the fear of stigmatization on revealing their substance abuse habits to family 

and the vicious cycle continues on. Education of the family members on the substance 

abuse greatly reduces the  stigma on it. Involvement of the family members on alcohol 

and smoking quitting greatly helps. Whenever the person gets demotivated it is the family 

members especially the spouse comes in rescue. So education and involvement of the 

family members is the critical bottle neck point in rehabilitation. 
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Inertia to approach health care facility remains in most of our study population. 

Surprisingly, all of our study participants are of age less than 45 years. We have advised 

the study participants to involve their family members in their treatment plan. Inclusion of 

a family member especially the spouse greatly increases the compliance. 

 

Multimodal approach to the treatment of Metabolic sundrome brings a great 

success. It is a win win situation for both patients and the treating physician. Patient 

education and involvement of the family members is the cornerstonein treatment of the 

disease especially the chronic ones. 
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CONCLUSION 

Hypertension is the foremost silent killer prevalent in the world. Combined with 

metabolic syndrome they accelerate the endotheliopathy leading to drastic consequences 

on the patients. Contrary to our belief, prevalence of metabolic syndrome in hypertensive 

adult population is very high. This condition go highly unnoticed until a major thrombotic 

event occurs. Early identification by screening does a great deal in improving the patient‟s 

productive life and reducing the health expenditure.  

As per our interviews with the patients, unawareness on the disease, its 

complications and available treatment options contribute constitutes the major reason for 

non compliance. Patient education forms a key role in treatment of any disease especially 

the chronic diseases which require lifelong treatment. One of the key factor which 

drastically improved the compliance to lifelong therapy is spouse education and their 

involvement in treatment planning. 

Affordability factors are already addressed by our government in the form of 

providing free health service and free drugs. Also, the Mobile Medical Unit and Makkalai 

Thedi Maruthuvam schemes are contributing towards screening and treatment of chronic 

diseases at the community level. 

A multimodal approach involving the planning at government level, healthcare 

provider level along with patient education and involvement of the family in treating these 

chronic illness proves to be a great success in  greatly improving the health and financial 

aspects of the client‟s life. 
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 Limitations 
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LIMITATIONS 

 

 Study is restricted to small geographical area. 

 Vascular complications are not documented in the study. 

 Secondary causes of hypertension are not documented in this study. 

 Follow up period is less than two years for the study participants, which is a small 

period as long term followup is necessary to evaluate effects of lifestyle 

modifications in and drug therapy in these patients. 
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வனது:                                  ாலிந்: ஆண் / பண் 

ங்குபறுவப ்அடைனாஎண்: 

இ்த ஆபான்சச்ியி் விவபங்களுந் அத் நாக்கமுந் 

முழுடநனாக எக்கு பதிவாக விக்க்ைை்து.  

  இ்த நசாதடயி் ா் க்து பகாண்டு 

பத்த்பிநசாதடக்கு சந்நதிக்கிந். 

 எக்கு விக்க்ைை் விஷனங்கட 

புபி்துபகாண்டு ா் எது சந்நதத்டத 

பதபிவிக்கிந். 

ா் எ்னுடைன சுனிடவுை் ந்றுந் 

முழுசந்நததத்ுை் இ்த ஆபான்சச்ிக்கு எ்ட 
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ஆபான்சச்ி     தகவ்தா் 

இதனாய் தங்ேரது ஆ்வறிே்கேகா, அன்மாட 

யசய்பாடுேகரா பாதிே்ேப்படாது என்று 

யதிவிதத்ுேய்ோர்கிகமா். ஆா்சச்ியின் முடிவுேகர 

அய்யது ேருதத்ுே்ேகர யவரியிடு்கபாகதா தங்ேர் 

யபககா அய்யது அகடாரங்ேகரகா 

யவரியிடாடக்டா் என்பகதயு் 

யதிவிதத்ுேய்ோர்கிகமா். 

 இநத் சிமப்பு பிகசாதகனேரின் முடிவுேகர 

ஆா்சச்ியின்கபாது அய்யது அதன் முடிவிய் 

அறிவிே்ேப்படு் என்பகதயு் யதிவிதத்ுேய்ோர்கிகமா். 

 இநத் ஆா்சச்ியிய் பங்கேம்பது தங்ேளுகட 

விருப்பதத்ின் கபிய்தான் இருே்கிமது. கலு் நீங்ேர் 

எநத்கநமு் இநத் ஆா்சச்ியிலிருநத்ு பின்வாங்ேயா் 

என்பகதயு் யதிவிதத்ுேய்ோர்கிகமா். 

 

பங்கேம்பார ்       ஆா்சச்ிார ்                    

கேயாப்ப்       கேயாப்ப் 

இைந் : 

ா் : 
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GOVRNMENT STANLEY MEDICAL COLLEGE AND HOSPITAL 

DEPARTMENT OF GENERAL MEDICINE 

PROFORMA 

1. RESPONDENT ID CODE: 

2. AGE:                                                                  

3. SEX:  

4. HOSPITAL NO: 

5. ADDRESS:                                                

6. MARIETAL STATUS: 

o Married 

o Unmarried 

o Divorced 

o Widow/widower 

7. EDUCATIONAL STATUS: 

o No formal education 

o Primary education 

o Secondary education 

o Higher secondary education 

o Graduate and above 

8. OCCUPATION: 

o Unemployed 

o Employed 

o Homemaker 
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o Retired 

9. RESIDING IN: 

o Rural area 

o Urban area 

10. DISTANCE OF RESIDENCE FROM HOSPITAL: 

o <5 kms 

o 5 – 10 kms 

o >10kms 

11. MONTHLY INCOME: 

o <5000 Rs 

o 5000-10000 Rs 

o >10,000 Rs 

12. WERE YOU PRESCRIBED ANY MEDICATION FOR YOUR HEALTH 

CONDITION? 

o Yes  

o No 

13. IF YES, HOW MANY KINDS OF MEDICATION WERE YOU PRESCRIBED? 

o Oral tablets only 

o Injections only 

o Combined (both) 

 

MORISKY MEDICATION ADHERANCE QUESTIONNAIRE 

1. Do you sometimes forget to take your medicine? 
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o Yes 

o No 

2. People sometimes miss taking medication for reasons other than forgetting. 

Thinking over the past 2 weeks, were there any days when you did not take your 

medication? 

o Yes  

o No  

3. Have you ever cut back or stopped taking your medication without telling your 

doctor because you felt worse when you took it? 

o Yes 

o No 

4. When you travel or leave home, do you sometimes forget to bring along your 

medicine? 

o Yes 

o No  

5. Did you take your all your medicines yesterday? 

o Yes  

o No  

6. When you feel like your symptoms are under control, do you sometimes stop 

taking your medication? 

o Yes 

o No  

7. Taking medication every day is a real inconvenience for some people. Do you 
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ever feel hassled about sticking to your treatment plan? 

o Yes 

o No  

8. How often do you have difficulty remembering to take all your medicine? 

o Never/ rarely (score 0) 

o Once in a while 

o Sometimes 

o Usually 

o All the time 

Scoring: 

Yes =0; no =1 

For Q.no 5 alone, Yes = 1; No = 0 

Total score: 

<6 – low adherence 

6 to 8 = medium adherence 

8 = high adherence 

 

 

PERCEIVED STRESS SCALE (during the last month). 

1. In the last month, how often have you been upset because of something that happened 

unexpectedly? 0 1 2 3 4 

2. In the last month, how often have you felt that you were unable to control the important 

things in your life? 0 1 2 3 4 
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3. In the last month, how often have you felt nervous and “stressed”? 0 1 2 3 4 

4. In the last month, how often have you felt confident about your ability to handle your 

personal problems? 0 1 2 3 4 

5. In the last month, how often have you felt that things were going your way? 0 1 2 3 4 

6. In the last month, how often have you found that you could not cope with all the things 

that you had to do? 0 1 2 3 4 

7. In the last month, how often have you been able to control irritations in your life? 0 1 2 

3 4 

8. In the last month, how often have you felt that you were on top of things? 0 1 2 3 4 

9. In the last month, how often have you been angered because of things that were outside 

of your control? 0 1 2 3 4 

10. In the last month, how often have you felt difficulties were piling up so high that you 

could not overcome them? 0 1 2 3 4 

 

ADHERANCE TO .PHYSICAL ACTIVITY (During last 7 days, for at least 10 mins at a 

time) 

1.  How many days did you do vigorous physical activities? (if No, GO TO 3)  

2. How much time did you usually spend doing them on one of those days?   Hrs:   Min: 

3. How many days did you do moderate physical activities? (if No, GO TO 5)  

4. How much time did you usually spend doing them on one of those days?   Hrs:   Min: 

5. How many days did you walk? (if No, GO TO 7)  

6. How much time did you usually spend walking on one of those days? Hrs:        

Min: 
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7. How much time did you spend sitting on a week day? Hrs:  Min: 

ADHERANCE TO DIETARY MODIFICATION: 

1. Do you follow the advice regarding dietary modification given by your physician or 

dietician? 

o Daily 

o Frequently 

o Rarely 

o Never 

2. If not, why? 

o It is difficult to follow the dietary schedule given to me due to lack of discipline 

o I was not given dietary advice at all 

o I was given some oral dietary advice but I forgot the details as I was not given in 

writing 

o I think it does not make any change to my health condition 

 

ADHERANCE TO LIFESTYLE MODIFICATION 

1. Are you a smoker? 

o Current smoker(past 30 days) 

o Past smoker                                                                

o Never smoked 

2. Are u an alcohol consumer? 

o Current alcohol consumer(30 days) 

o Past alcohol consumer 
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o Never consumed 

 

ADHERANCE TO FOLLOWUP 

1. How often do you visit a hospital for periodic medical checkup? 

o As advised by your doctor 

o Less frequently than advised by your doctor 

o More frequently than advised by your doctor 

2. If less than that advise by your doctor, why? 

o Long distance from hospital 

o Lack of transportation services 

o High cost incurred in each visit 

o Non availability of persons to accompany to the hospital 

o Due to your busy work schedule 

o Because I think it is not necessary to visit so frequently as I feel better now 

 

ANTHROPOMETRY 

HEIGHT 

WEIGHT 

BMI 

Waist circumference:              cms      

Hip circumference    :              cms 
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BLOOD PRESSURE 

LABORATORY TEST REPORTS: 

HDL cholesterol levels: 

TGL levels 

FBS 

RBS 
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