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ABSTRACT

Background: Cardiovascular Diseases(CVDs) are the number one cause of
morbidity and mortality globally and nationally. It was estimated that 17.3 million
died globally due to cardiovasculardiseases in 2008. In Nepal, estimated
proportionate mortality attributable to CVDs is 22% in 2004 and 25% in
2008.Patients suffering from heart diseases were 40% among all Noncommunicable

diseases in Nepal.

Objectives: The main objective of the study is to estimate 10-year Cardiovascular
Diseases risk among rural community of Nepal who have not yet developed clinically
manifest cardiovascular diseases using World Health Organization/International
Society of Hypertension (WHO/ISH) risk prediction chart for SEAR D.

Methods: A Cross sectional study conducted among 388 respondents age ranged
from 40 to 80 years. The study conducted in Bhotewodar and Sunderbazar VDCs of
Lamjung District. From 18 wards, four wards were selected using probability
proportion to size method (PPS).Household was selected using systematic random
sampling. Study subject from the selected household was decided using kish table.
WHO STEPS questionnaires tool was used for data collection. Data was analyzed by

SPSS version 16.0.

Results: The proportion of population at moderate risk were 9.3% and high risk were
4.3% for developing cardiovascular disease in next 10 years. More than 10% risk of
cardiovascular disease was 13.6% using WHO/ISH chart alone. Risk was increased to
18% after including those having blood pressure of >160/100 mmHg. Moderate and
high-risk population was significantly associated with age (p=0.001), level of
education (p=0.01) and occupation (p=0.001). Prevalence of current smoker was
24.8%, obesity was 13%, hypertension was 40.5%, diabetes was 16.2%, and raised

total cholesterol was 11.6%.

Conclusion: One out of seven people of the total population with age 40 to 80 years
was affected by >10 %( moderate and high) risk for development of cardiovascular
diseases within next 10 years. Risk was higher among low educated, unemployed and
homemaker. Immediate planning and implementation is needed to reduce risk factors

of cardiovascular diseases.
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This Chapter includes:

1.1 Background Information
1.2 Justification of the Study
1.3 Research Questions

1.4 Objectives of the Study
1.5 List of Key Variables

1.6 Conceptual framework

1.7 Operational Definitions

CHAPTER 1. INTRODUCTION



1.1 Background Information

Atherosclerotic cardiovascular diseases are ischaemic heart disease or coronary artery
disease (heart attack), cerebrovascular disease (stroke) and diseases of aorta and

arteries, including hypertension and peripheral vascular disease[l].

Cardiovascular diseases (CVDS) are common in general population and becoming the
number one cause of morbidity and mortality. It is estimated that 17.3 million died
globally due to cardiovascular diseases in 2008.Ten percent DALY is attributable to
CVDs alone[2]. Again, Out of 16 million deaths under the age of 70, 37 % deaths are
caused by CVDs. Developing countries are experiencing more inequalities of
occurrence and outcome of these diseases. Eighty percent death is in low and middle
income countries except Africa[2]. Trends of death are changing among the
developing and developed countries[3]. Twenty nine percent of deaths at the age
below 60 years are happening in LMIC while it’s only 13% in high income countries.
The percentage of premature deaths from CVDs ranges from 4% in high-income
countries to 42% in low-income countries, leading to growing inequalities in the
occurrence and outcome of CVDs between countries and populations. There has been
a doubling of CVDs rates in LMICs during recent decades. Almost two thirds of the
total CVVDS is accounted by ischemic heart disease and cerebrovascular diseases in
both male and female[l, 2]. The burden will be severe[4]. It is projected that 23.3
million people will die by 2030 only due to CVDs[5].

In South East Asia region 7.9 million (55%) deaths were caused by Non
communicable diseases in 2008.Cardiovascular diseases alone accounted for 25%
deaths in the same year. Cardiovascular diseases claimed 3.7 million lives. Trend of
disease is changed. Premature death before age of 60 were 34 % in the region,

compare to 23% on rest of the world.

In Nepal death due to CVDs also increased lrom 22% in 2004 to 25% in 2008[3,
6].According to hospital based survey in Nepal, 36.5% patients were suffering from
NCD and among them 40% had heart disease. Estimated proportionate mortality due
to CVDS also increased from 22% in 2004 to 25% in 2008[3, 6]. According to the

report of Sahid Gangalal National Heart Centre, which is the only specialty hospital in



Nepal, coronary artery disease is the most common cause of admission (42.5% in
2006)[7]

Different risk factors interact together to develope cardiovascular diseases, which has
been explained by different studies. Cardiovascular diseases are the most common
underlying cause of mortality among diabetes patients. According to multinational
study of WHO, fifty two percent of death were attributed to cardiovascular diseases in
type Il diabetes mellitus and 44% among type | diabetes mellitus[8j. Similarly, among
type I diabetes patients 37% mortality was caused by cardiovascular disease mostly of
ischemic heart disease [9]. Risk of CVDs increases with raised glucose valuein blood.
In a meta-analysis, risk of CVD is 27% greater in mid-point level (150-194 mg/dl) in
compared to lowest level (69-107 mg/dIl)[10].

Likewise, blood pressure level is positivelyrelated to the risk of stroke and
coronaryheart disease. In age groups 40 to 70 years, the risk of CVDs doublesfor each
incremental increase of 20/10 mmHg of bloodpressure, starting as low as 115/75
mmHg[llj. In addition tocoronary heart disease and cerebrovascular disease,
uncontrolledblood pressure causes heart failure, renal impairment,peripheral vascular

disease and damage to retinalblood vessels and visual impairment.

Smoking is estimated to cause nearly 10% of cardiovascular diseases[12]. While,
smoking cessation is beneficial to diminish the mortality of coronary heart disease. A
50-year follow-up of British doctors demonstrated that, among ex-smokers, the age of
quitting has a major impact on survival prospects those who quit between 35 and 44

years of age had the same survival rates as those who had never smoked[13].

Raised blood cholesterol increases the risk of heart disease and stroke. Globally, one
third of ischemic heart disease is attributable to high cholesterol [12]. Lowering raised
serum cholesterol reduces the risk of heart disease. For example, if 10% (0.6 mmol/1)
reduction in serum cholesterol in 40-year old men has been reported to result in a 54%
reductionin heart disease within five years; the same serumcholesterol reduction for
70-year old men can result in anaverage 20% reduction in heart disease occurrence

withinfive years[14].

Many studies reported that physical activities have inverse relationship to CVDs in
dose-response fashion [15, 16J. Physical activity is a key determinant of energy

expenditure and thus fundamental to energy balance and weight control.Adequate



consumptionof fruit and vegetables reduces the risk of CVDs. Ahealthy diet can
contribute to a healthy body weight, adesirable lipid profile and a desirable blood
pressure[l7], Prospectiveepidemiological studies have shown a relationshipbetween

overweight or obesity and cardiovascularmorbidity and mortality[18].

These risk factors have been used to develop a number of multivariate risk models by
measuring cumulative effect of relative risk of each risk factor to estimate risk of
initial cardiovascular events for different population and ethnicity. The original
Framingham risk score (1998), was derived from a largely Caucasian population of
European descent[19]. SCORE, which was recommended in the 2007 European
Society of Cardiology guidelines on cardiovascular disease prevention included data
on more than 200,000 patients pooled from cohort studies in 12 European
countries[20].The QRISK and the updated QRISK2 algorithms were developed to
predict cardiovascular risk in patients from different ethnic groups living in England
and Wales[21],ASSIGN score was derived from Scottish Heart Health Extended
Cohort (SHHEC) where participants were ranked according to social deprivation and
followed for death due to cardiovascular causes[22].The World Health
Organization/International Society of Hypertension (WHO/ISII) risk prediction charts
have been developed for non-western populations of developing countries where
cohort data and resources are not readily available for the development of population-

specific risk prediction charts[23].

The choice of a specific risk model for cardiovascular diseases risk assessment should
be individualized based on patient-specific characteristics (e.g., age, gender, ethnicity)
and risk models which predict hard events (i.e., death, myocardial infarction [MI],
stroke)[24].The WHO/ISH charthas been developed using a modeling approach[23].
In brief, a set of individual-level CVDs risk factor profiles (age, sex, current smoking,
systolic blood pressure, total cholesterol and the presence or abscnce of type 2
diabetes) have been generated using information on the population distribution of
these risk factors from the WHO Comparative Risk Assessment study[25]. This chart
can stratify the population into different risk groups, which can be utilized to allocate

the limited resources in low resource countries like Nepal.

However, inadequate studies performed to estimate the population under risk of

developing CVDs in Nepal.



1.2 Justification of the Study

Prevalence of cardiovascular diseases is increasing among developing countries.
Eighty percent of death due to noncommunicable diseases occurred in low and middle

income countries with 37% death attributed by CVDs[2],

Cardiovascular disease is the most prevalent noncommunicable disease in Nepal. In a
hospital-based study, prevalence of cardiovascular disease was40% among all patients
of non communicable diseases admitted in non-specialty hospitals in Nepal[26]. Risk
factors of cardiovascular diseases are also increasing in Nepal. Prevalence of
hypertension was only 21.5% among population of 15 to 64 years of age in 2007[27],
However, the hypertensive population was 25.7% in same age group in 2013.
Similarly, prevalence of raised blood sugar was 3.6% and raised total cholesterol was
22.7%. Current smokers were 18.5%[28], Different risks factors like age, sex,
smoking habit, hyperglycemia, and hypercholesterolemia act together in causing the

cardiovascular disease.

So, it is reasonable to assume that population under risk for developing cardiovascular
diseases are high in Nepal. However, there is still lack of data on proportion of
population in different risk levels for development of cardiovascular diseases.The gap

of knowledge on level of risk in population of Nepal is essential to know now.

Thus it is urgent to predict the risk for development of cardiovascular diseases in

following years and to find out distribution of the level of risk.

Modification of risk factors has been shown to reduce mortality and morbidity in
peoplewith diagnosed or undiagnosed cardiovascular diseases. Forcxamplc, during the
10-year period covered by the World Health Organization (WHO) Multinational
Monitoring of Trends and Determinants of Cardiovascular Disease initiative(WHO
MONICA Project), mortality from coronary heart disease and stroke declined
dramatically in many of the 38 MONICA populations[29]. Coronary heart disease
mortality rates in England and Wales decreased by 62% in men and 45% in women
25 to 84 years old. Some 42% of this reduction was attributed to treatments and 58%
reduction was attributed to population risk factors reduction[30].

Several forms of therapy can prevent cardiovascular diseases. Decisions about
whether to initiate specific preventive actions like lifestyle modification or drug

intervention along with their degree of intensity should be guided by estimation of
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risk of any such vascular events. WHO/ISH risk prediction chart estimates the
individual risk of developing fatal and non-fatal cardiovascular diseases to allow

treatment to be targetedand degree to be needed based on individual risk factors.

The result of the study will help to find out the proportion of population under mild,
moderate, and high risk of CVDs. Thus, the study will help for planning and
designing of the necesssaryintervention programsto reduce the occurence of
cardiovascular diseases. National guidelines for prevention of CVDs can be

developed based on the estimation of risk of cardiovascular diseases.



1.3 Research Questions

What is the proportion of 10-year risk of cardiovascular diseases among rural
community in Nepal?

How 10-year risk of cardiovascular diseases distributed in relation to age, sex,

socioeconomic condition of the rural community in Nepal?



1.4 Research Objectives

General objective

The main objective of the study is to estimate 10 year cardiovascular diseases risk
among rural community of Nepal who have not yet developed clinically manifest
cardiovascular diseases using World Health Organization/International Society of

Hypertension(WHO/ISH) risk prediction chart for SEAR D.
Specific objectives

 To estimate proportion of population who are at moderate and high risk
category of cardiovascular diseases in following 10 years among rural
community of Nepal

e To determine how 10 year risk of cardiovascular disease is distributed in
relation to age, gender, socioeconomic condition of rural community of Nepal

» To ascertain the prevalence of risk factors of cardiovascular diseases among

rural community of Nepal



1.5 Lists of key variables

Variables required for risk » Servings of vegetable per
assessment using WHO/ISH chart day

» Age Physical Measurements

* Sex * Height

* Smoking . Weight

» Diabetes « BMI

« Systolic Blood Pressure < Waist circumference

* Total cholesterol » Diastolic Blood pressure

Demographic variables Biochemical Variables

¢ Cast  Fasting Blood sugar

* Level of Education « Post Prandial Blood sugar

» Occupation « HDL Cholesterol

* Monthly Household Income . Triglycerides

Behavior Related variables * LDL Cholesterol
e Current drinking Other variables
* Standerd drink per day . Family history of CVDs
» Level of physical activity . Age of menopause

e Servings of fruit per day among female



1.6 Conceptual framework

Socioeconomic
and
Environmental
Determinants
Low
socioeconomic
status

Low education
level

Non
Modifiable
risk factors:
Age

Sex

Ethnicity
Family history

Modifiable
risk factors:

1. Unhealthy
diet

2. Physical
inactivity

3. Tobacco use
4. Harmful use
of alcohol

H

H

10

Intermediate
risk factors:

Raised blood
pressure

Raised blood
glucose

Abnormal blood
lipids
Overweight/
Obesity

m4

CVDs

(cardiovascul

ar

diseases)



1.7 Operational definitions

Current smoker: All respondents who are smoking and those who quite
smoking less than 30 days before the assessment according to STEPS
guidelines.

Smoker: All respondents who are smoking and those who quite
smoking less than one year before the assessment[31]. This definition
was used for risk prediction chart only.

Systolic Blood pressure: Mean of last two readings of systolic blood
pressure.

Diabetes:Subject who has venous blood sugar level is 7 mmol/1 (126
mg/dl) or who is taking oral hypoglycemic drug or insulin. This
definition was used only for risk prediction according to pocket
guidelines for prevention of cardiovascular diseases.

Poor economic status: Economic status is categorized according to
family income per person according to Nepal living standard survey
2011. Study subject who had family income per person per month of <
8498 NRswas considered poor economic status. Subjects having 8498 -
16294 NRs as medium level income and > 16295 NRs as high income
status.

Serving of fruit and vegetable: One serving is equivalent 80 gram of
fruit and vegetable measured by showing pictorial show card or
measuring cups.

Sufficient intake of fruits and vegetables: intake for at least five
portions (400 gm) of a day = One serving of vegetable = one cup (250
ml) of raw green leafy vegetables and Vi cup (125 ml) of cooked or
chopped raw vegetables

Current drinker: Respondent who is drinking alcohol within last 30
days.

Standard drink: 13.6 gm of alcohol, equivalent to 341 ml of beer,

zaand or tongba, 43 ml of local lakshi.

11



Metabolic equivalent (MET): MET is defined as the energy cost of
sitting quietly and is equivalent to a caloric consumption of 1
kcal/Kg/hour.

Low level of physical activity: Respondent who is engaging less than
600 MET minutes/week.

Adequate physical activity: Respondent who spends > 600 MET
minutes/week.

Hypertension: Defined as raised systolic blood pressure >140 mmHg or
diastolic blood pressure >90 mmHg or taking antihypertensive drugs.
Body Mass Index (BMI): International classification of Body Mass
Index to categorize underweight (<18.5 kg/m2), normal weight(18.5 to
25.9 Kg/m2), overweight (> 25 Kg/m2) and obese(> 30 Kg/m2)[32J.
Impaired fasting glucose-According to WHO classification of fasting
blood sugar level between 110 and 125 mg/dI[33].

Impaired glucose tolerance- According to WHO classification of post
prandial blood glucose two hours after intake of 75 gm of glucose 140-
199mg/dI[33],

Diabetes mellitus- A fasting blood sugar level of 126 mg/dl and higher
orpost prandial blood sugar >200 mg/dl or taking any anti-diabetic
drugs.

Cholesterol : Cholesterol is categorized based on criteria of third report
of National Cholesterol Education Program [34]. Raised total
cholesterol, triglyceride and low density lipoprotein was taken for >200
mg/dl. 150 mg/dl and 100 mg/dl respectively. Decreased HDL was taken
for <40 mg/dl in male and <50 mg/dl in female.

Ten year risk category:Risk category for development of fatal and non
fatal CVVDs are mild risk for <10%, moderate risk for 10-20% and high
risk for >20% risk

12



CHAPTER 2: LITERATURE REVIEW

This chapter includes:

2.1 Introduction

2.2 Global Burden of Cardiovascular Diseases

2.3 Burden of Cardiovascular Diseases in South East Asia Region
2.4 Burden of Cardiovascular Diseases in Nepal

2.5 Economic burden of cardiovascular Diseases

2.6 Risk prediction tools for cardiovascular diseases

2.7 Comparison among different risk scores

2.8 WHO/ISH risk prediction chart

2.9 Cardiovascular risk factors
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2.1 Introduction

Cardiovascular diseases are diseases of the heart, vascular diseases of brain and
diseases of blood vessels. CVDs due to atherosclerosis are Coronary heart disease
or Ischemic heart disease, cerebrovascular disease or stroke, Diseases of aorta and
arteries including hypertensive and peripheral vascular disease. Other CVDs are
congenital heart disease, rheumatic heart disease, cardiomyopathies, and cardiac
arrhythmias[l].Atherosclerosis is the underlying disease process of major
cardiovascular diseases, Ischemic heart disease and Stroke. In 2012, out of the 17.5
million cardiovascular deaths, heart attacks were responsible for 7.3 million deaths

and strokes were responsible for 6.6 million deaths[35].

Atherosclerosis derives its name from the Greek words ‘sclerosis’ meaning
hardening and ‘athere’ meaning gruel (accumulation of lipid).Atherosclerosis
pathogenesis is multifactorial process. The phenomenon is characterized by
accumulation of cholesterol, infiltration of macrophages, proliferation of smooth
muscle cells (SMC), accumulation of connective tissue components and formation
of thrombus[36]. This thrombus when mixed with calcium and other substances
becomes plagque which causes the inner surface of the blood vessels to become
irregular and the lumen to bccome narrow, making it harder for blood to flow
through. Blood vessels also bccome less pliable as a result. Eventually, the plaque
can rupture, triggering the formation of a blood clot. If the blood clot develops in a
coronary artery, it can cause a heart attack; if it develops in the brain, it can cause a

stroke.

2.2 Global Burden of Cardiovascular Diseases

Cardiovascular Diseases (CVDS) are the number one cause of morbidity and
mortality[37]. It was estimated that among 36 million death were due to Non
communicable diseases, 17.3 million mortality is attributable to cardiovascular
diseases in 2008.Ten percent DALY were lost due to CVDS alone in 2008[2], In
2012.cardiovascular disease mortality wls 17.5 million (31.4%), which is almost
half of total noncommunicable disease mortality (67.8%) among 55.8 million global
deaths. Almost two thirds of the total CVDS is accounted by Ischemic Heart disease

and Cerebrovascular Diseases in both male and female[l, 2], Among top ten

14



leading causes of global death Ischemic heart disease is attributable to 13.2 %,

Stroke 11.9% and Hypertensive heart disease 2 percent[35].

Developing countries are experiencing more inequalities of occurrence and
outcome of these diseases. Over 80 % of CVDS death takes place in low and
middle income countries[2].In all income countries Ischemic heart disease and
stroke arc the top two killer except low income country where these are number one
killer after lower respiratory infection and diarrhea[35]. Trends of death are
changing among the developing and developed countries [3]. Twenty nine percent
deaths at the age below 60 years are in LMIC while it is only 13% in high income
countries. The percentage of premature deaths from CVDs ranges from 4% in high-
income countries to 42% in low-income countries, leading to growing inequalities
in the occurrence and outcome of CVVDs between countries and populations. Among
people below the age of 70, CVDs were responsible for the largest proportion
(39%) of NCD deaths. There has been a doubling of CVDS rates in LMICs during

recent decades.

According to Disease burden estimate for 2012, 1512 million DALY lost due to
noncommunicable disease, which is 55.1 % of total 2743 million DALY.
Cardiovascular diseases were responsible for 14.4 %( 393 million) DALY loss. Of
which, 165 million were due to ischemic heart disease and 141 million were due to
stroke. Among total DALY ischemic heart disease was responsible for 6% and
stroke was responsible for 5.2 percent loss 2012[38J. In 20012, Years of life lost
(YLL) due to premature death caused by CVDs was 370 million, 18.5 % of total
2003 years lost.

Cardiovascular disease mortality will rise even in future[4]. It is projected 23.3
million people will die by 2030 only due to CVDS according to projection from
2002[5]. Total proportion of death due to Cardiovascular disease will be 31.7 %
even in 2030[39],

2.3 Burden of Cardiovascular Diseases in South East Asia Region

In South East Asia region 7.9 million (55%) deaths were caused by Non
communicable diseases in 2008.Cardiovascular diseases alone accounted for 3.7

million (25%) death in the same year. Trend of disease is changed[40]. In 2012

15



mortality due to cardiovascular diseases was 3.6 million which is one fourth (26.8
%) ol total 13.7 million death in SEA region. Among them ischemic heart disease (

11.5%) and Stroke (10.5%) were the top two causes of mortality in 2012[35],

Premature death before age of 60 were 34 % in the region, compare to 23% on rest
of the world[40]. Age standardized death rate per 100,000 by cardiovascular
diseases and diabetes was highest in Bhutan in male, where as it was in Bangladesh
in female among SEA countries in 2008. In Bhutan 465 males and 381 females
while in Bangladesh 447 males and 388 females per 1,00,000 were died in 2008[6J
It was 203.7 by ischemic heart disease and 108.3 by Cerebrovascular disease in

2008] 1J.

DALY lost due to cardiovascular diseases in the region is 97.8 million, 13.2 % of
total DALY of 739 million in 2012. Among 551 million years of life lost due to
premature death globally 93.4 million(17.2%) years were lost by cardiovascular

diseases[38].

In 2030. cardiovascular disease will be responsible for 5.8 million deaths. It is
projected that ischemic heart disease and stroke will be top two killer even in 2030,

causing 13.8 % and 12.7% of regional death[39],

2.4 Burden of Cardiovascular Diseases in Nepal

Cardiovascular diseases are attributable to major mortality and morbidity in Nepal.
Death due to CVDS also increased from 22% in 2004 to 25% in 2008[3, 6].Among
all NCD patients, 40% are admitted after diagnosis of Cardiovascular diseases in
Non-specializcd hospital in Nepal. Highest percentage of patients are
Cardiovascular accident (16%) in non-specialized hospital and Myocardial
Infarction( 18%) in Specialized hospital[26]. Estimated proportionate mortality due
to CVDS also increased from 22% in 2004 to 25% in 2008[3, 6j.Among total death
due to all cause,41,400 died by cardiovascular diseases 2012, which was 22.25 % of
total deaths[35]. According to 2008 estimate NCD accounted 50% of all deaths.
Cardiovascular diseases mortality was 25% among all disease. Age standardized
death rate per 1,00,000 caused by cardiovascular diseases and diabetes was 400.2 in
male more than in female 301.3 in 2008[41]. Ischemic heart diseases and Stroke

were accounted for 152.6 and 82.6 deaths per 100000 for both sexes in 2008 [1].

16



Shahid Gangalal National Heart Centre is the only one specialty hospital in Nepal,
where number of patients is doubling yearly. Ischemic Heart Disease is the second
most diagnosis (20% in 2005) in emergency. In medical ward Coronary artery
disease is the most common cause for admission (42.5 %, n=2017 in 2006), whose
number is increasing yearly. Coronary surgery (11%, n=1012) is the commonest
after congenital and valvular surgery. Pattern of mean age of coronary artery
disease is decreasing( 60.6 in 2000, 58.6 in 2006) [7]. In a cardiac camp organized
by Shahid Gangalal National Heart Centre, 15 % (324) were Coronary artery
disease in Birgunj [42],

2.5 Economic burden of cardiovascular Diseases

Medical expenditure is high for four major chronic cardiovascular diseases: stroke,
hypertension, congestive heart failure, and other heart diseases. As a result, the
poorest people in low- and middle-income countries are affected most. At the
household level, sufficient evidence is emerging to prove that CVDs and other
noncommunicable diseases contribute to poverty due to catastrophic health

spending and high out of pocket expenditure.

At macro-economic level, CVDs place a heavy burden on the economies of low-
and middle-income countries. Noncommunicable disease including cardiovascular
disease and diabetes are estimated to reduce GDP by up to 6.77% in low- and
middle-income countries experiencing rapid economic growth, as many people die
prematurely [43], It is also the most costly disease in the United States. Using data
from multiple sources, the American Heart Association has compiled a detailed
table of 2006 estimates of the direct and indirect costs of heart diseases, coronary
heart disease, stroke, hypertensive heart disease, heart failure, and total CVDS[44],
The estimated health care spending and lost productivity (direct and indirect costs)

oftotal CVDS exceed $400 billion.

2.6 Risk prediction tools for cardiovascular diseases

A number of multivariate risk models have developed for estimating the risk of
initial cardiovascular events in apparently healthy, asymptomatic individuals based

upon assessment of multiple variables. While all of the risk models have advantages
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and disadvantages, no single risk model will be appropriate for all patients. The
choice a specific risk model for cardiovascular disease (CVDs) risk assessment
should be individualized based on patient-specific characteristics (eg, age, gender,
ethnicity). Most experts feel that the use of risk models that predict hard CVDs
events (ie, death, myocardial infarction [MI], stroke) are preferred over those which

include other endpoints (ie, revascularization).

Framingham Heart Study

It is long term ongoing study of cardiovascular diseases in Framingham.
Massachusetts conducted by National Heart, Lung and Blood institute in
collaboration with Boston University (since 1971). The study was started from 1948
to identify common factors and characteristics that contribute to cardiovascular
diseases in participants who had not yet developed overt symptoms of coronary

heart disease, stroke, hypertensive heart disease, intermittent claudication.

The researchers recruited 5,209 men and w'omen between the ages of 30 and 62
from the town of Framingham, Massachusetts, and began the first round of
extensive physical examinations and lifestyle interviews that they would later
analyze for common patterns related to CVDS development. Since 1948, the
subjects have continued to return to the study every two years for a detailed medical
history, physical examination, and laboratory tests, and in 1971, the Study enrolled
a second generation - 5.124 of the original participants' adult children and their
spouses - to participate in similar examinations. In 1994, the need to establish a new
study reflecting a more diverse community of Framingham was recognized, and the
first Omni cohort of the Framingham Heart Study was enrolled. In April 2002 the
Study entered a new phase, the enrollment of a third generation of participants, the
grandchildren of the Original Cohort. In 2003, a second group of Omni participants

was enrolled[45j.

In 1960s it was identified that cigarette smoking, increased cholesterol, elevated
blood pressure, obesity increase risk of heart disease and physical activity reduce
the risk of heart disease. In 1970s it was found that high blood pressure increases
the stroke and postmenopausal women are in increased risk for heart disease. In
same way, in 1980s it was published that high HDL reduces the risk of heart
diseases[46].
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The original Framingham risk scorc (1998), published in 1998, was derived from a
largely Caucasian population of European dcscent [19]. Subsequent studies have
suggested that the Framingham risk score performs well for prediction of CHD
events in black and white women and men. Framingham Heart Study presented
single multivariable function that predicts risk of developing all CVDs and its

constituents in 2008[47],
Prediction of Coronary Heart Disease

For thsi study, sample were men (2489) and female (2856) aged 30 to 74 years,
followed for 12 years. Blood pressure, cholesterol, LDL-C, HDL-C, Smoking, age
and sex were considered for risk prediction. Outcome variable was coronary heart
disease only. Family history, physical activity, obesity, postmenopausal, treatment
of high blood pressure and high cholesterol were not included in the formulations.
Subjects were followed for development of CHD (angina pectoris, myocardial

infarction, coronary insufficiency, coronary heart disease death) [19].

ATP IlIl hard CHD risk score

The Framingham risk score was modified (2002) by the third Adult Treatment
Panel (ATP I1II) for screening and treatment of dyslipidemia.The modifications
include elimination of diabetes from the algorithm, since it was considered to be a
CHD equivalent; broadening of the age range; and inclusion of hypertension
treatment and age-specific points for smoking and total cholesterol. Prediction
variables used in ATP IIl hard CHD risk score were age, gender, total cholesterol,
HDL cholesterol, systolic blood pressure, blood pressure treatment and current
smoking. However,diabetes and family history of CVDSw'ere not used. CHD death

and non fatal M1 were end points assessed[34].
Framingham General Cardiovascular Risk Score

The original 1998 and revised 2002 Framingham risk scores do not include all of
the potential manifestations and adverse consequences of atherosclerosis, such as
stroke, transient ischemic attack, claudication and heart failure (IIF) (although
manifestations of aortic atherosclerosis were omitted). These patient-important
vascular outcomes were included in the development of the 2008 Framingham

general cardiovascular risk score, which was shown to have reliable predictive
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ability. The estimated risk of developing a cardiovascular event will be higher with
this risk score than with those that predict only CIID events. Study participants
were 8491 (4522 female, mean age 49) between age of 30 to 74 years who were
free of CVDS. Outcomes were CVDS events and death. CVDS includes CHD
(coronary death, myocardial infarction, coronary insufficiency and angina) and
Ccrcbrovascular events (including ischemic stroke, hemorrhagic stroke, and
transient ischemic attack), peripheral artery disease (intermittent claudication), and
heart failure. Age, total cholesterol, HDL cholesterol, systolic blood pressure,
antihypertensive medicationuse, current smoking, and diabetes status were used for

CVDS risk function[47]. Family history of CVDSwas not used.

SCORE Project

Systematic Coronary Risk Evaluation (SCORE), which was recommended in the
2007 European Society of Cardiology guidelines on cardiovascular disease
prevention in clinical practice, included data on more than 200,000 patients pooled
from cohort studies in 12 European countries.A unique aspect of SCORE is that
separate risk scores were calculated for high- and low-risk regions of Europe. The
predictive value of SCORE was high in each component study cohort. SCORE
differs from the earlier Framingham risk models (and others) in two important
ways: it estimates the 10-year risk of any first fatal atherosclerotic event (eg, stroke
or ruptured abdominal aneurysm), not just CMD-related deaths, and it estimates
cardiovascular disease mortality. The endpoints assessed wereCardiovascular
disease death (including CHD, arrhythmia, HF, stroke, aortic aneurysm, and
peripheral vascular disease). Risk factors incorporated into model were age, sex,
smoking, systolic blood pressure and region of Europe(high and low risk). There
were a pair of chart, one based on cholesterol and another based on
cholesterol/HDL cholesterol ratio. Diabetes mellitus, blood pressure treatment, and

family history of CVDS were not included[20]

PROCAM study

Prospective Cardiovascular Munster (PROCAM) study recruited 5389 men aged 35
to 65 years of age from 1979 to 1985 and followed up for 10 years for acutc
coronary events. Cox proportional hazard model was developed using 8

independent risk variables, ranked in order : age, LDL cholesterol, smoking, HDL
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cholesterol, systolic blood pressure, family history of premature myocardial

infarction, diabetes mcllitus, and triglycerides [48].

ASSIGN score

ASSIGN score was derived from 6540 men and 6757 women aged 30-74 years
from Scottish Heart Health Extended Cohort (SHHEC), initially free of coronary
heart disease, stroke, or transient ischemic attack. Participants were ranked
according to social deprivation and followed for death due to cardiovascular causes
or any hospital discharge diagnosis post recruitment (potentially several per
admission) for coronary heart disease or Cerebrovascular disease or for coronary
artery interventions (CABG). Separate model was developed for each sex using
age, multiple deprivation index, family history, diabetes mellitus, cigarette smokers,
cigarettes per day, systolic blood pressure, total cholesterol, HDL cholesterol. Score

was tested against the Framingham score[22]
QRISK

The QRISK and the updated QRISK2 algorithms were developed to predict
cardiovascular risk in patients from different ethnic groups living in England and
Wales. Main outcome measures are myocardial infarction, coronary heart disease,
stroke, and transient ischemic attacks. Risk factors were age, sex, smoking status,
systolic blood pressure, ratio of total serum cholesterol to high density lipoprotein,
body mass index, family history of coronary heart disease in first degree relative
aged less than 60, area measure of deprivation with region of UK, and existing
treatment with antihypertensive agent. Finally, this score was validated with
Framingham score and ASSIGN score. QRISK2 more accurately identified those at

risk than the modified Framingham/ATP Il model in this population.[21],
Reynolds Risk Score

The Reynolds risk score for women was developed from a prospective cohort of
nearly 25,000 American women without diabetes. The primary differences between
the Reynolds risk score and most other risk estimations arc the inclusion of family
history of MI and high-sensitivity C-reactive protein (hs-CRP) as variables in the
risk calculator. Thirty five potential variables were evaluated. Only 9 were included

in best fitted model A age, systolic blood pressure, current smoking, apolipoprotein

21



B-100, high sensitivity CRP, apolipoprotein A-l, parental history of myocardial
infarction before age 60 years, and 2 interaction terms, hemoglobin Ale if diabetes
was present and lipoprotein(a) level if apolipoprotein B-100 was 100 mg/dl or
higher. While clinically simplified model B (Reynolds score) uses age, HbAIC %,
current smoking, systolic blood pressure, HDL and total cholesterol, high

sensitivity CRP, parental history of MI < 60 years[49].

2.7 Comparison among different risk scores

An important component of multivariate risk models for the estimation of CVDS
risk is that many of the risk factors (eg, age, hypertension, serum LDL-cholesterol)
are recognized as producing a graded increase in risk[50]. In addition, these models
estimate risk of an individual patient over the next 10 years, even though the risk
models have been derived from large population-based studies. Several studies have
suggested that the Framingham criteria either overestimate or underestimate the risk
of initial coronary heart disease (CHD) events in other populations such as Japanese
American and Hispanic men, Native American women, European and Asian
populations, and African-American men and women, as well as patients older than
age 85 years. How a risk score performs is largely dependent on population
characteristics along with the presence or absence of primary preventive therapies

to address relevant risk factors[51].

2.8WHO/ISH risk prediction chart ~ ~

A tool that enables cardiovascular risk assessment and prediction in non-Wcstern
populations has been developed. The World Health Organization/International
Society of Hypertension (WHO/ISH) risk prediction charts enable the total risk
stratification approach for management of CVDS to be introduced in WHO regions
where cohort data and resources are not readily available for the development of
population-specific risk prediction charts. The charts have been developed using a
modeling approach[23j. In brief, a set of individual-level CVDS risk factor profiles
(age, sex. current smoking, systolic blood pressure, total cholesterol and the
presence or absence of type 2 diabetes) have been generated using information on

the population distribution of these risk factors from the WHO Comparative Risk
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Assessment study[25]. These risk factor profiles have then been combined with
information on the relative risk of each risk factor, along with the population-level
estimate of absolute risk. The accuracy and predictive value of current risk
predictioncharts could be improved as more epidemiological data become available

from individual countries.

For the prevention of CVDs to be cost effective, easy and more accurate prediction
of an individual absolute risk of CVDSis essential, and the WHO/ISH risk

prediction charts represent an important step forward in this area.

2.9 Cardiovascular risk factors

Most cardiovascular diseases possess constellation of risk factors. These risk factors
have conventionally been classified as non-modifiable risk factors like age, gender,
ethnicity and family history; modifiable behavioral risk factors like unhealthy diet,
physical activity, tobacco wuse and harmful wuse of alcohol; and
mctabolic/physiological risk factors like raised blood pressure, diabetes,
dyslipidemia and obesity . However, we have stratified them into primary,

intermediate and immediate CVDS risk factors with respect to their nature.
2.9.1 Primary risk factors

Age, gender, family history of CVDs, religion and ethnicity are non-modifiable
primary risk factors. With increase in age, there is high likelihood of developing
CVDs. After 40 years of age. the lifetime risk of developing CHD is 49% for men
and 32% for women. More than four out of five or 81% of the people dying from
CHD are 65 years of age or older [52] . Similarly, heredity represents nature’s
involvement in putting people at risk for CVDS, w'hile other primary risk factors
like rapid unplanned urbanization, education, socio-economic status and occupation

inversely nurture the dimension for developing the disease [53-56],

2.9.2 Modifiable intermediate risk factors

Tobacco consumption

About 1.3 billion people worldwide smoke any tobacco product today. Among
them, about 84% live in developing and transitional economy countries[57j.

Worrvingly, the number of smokers continues to rise. On the other side, tobacco is
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the fourth most common risk factor for disease and the second major cause of death
worldwide. It is currently responsible for the death of one in ten adults worldwide
(about 4.9 million deaths each year)[58]. If the current smoking pattern continues, it
is estimated that deaths from tobacco consumption was about 10 million people per
year by 2020[58j. Smoking is markedly attributable for multiple cancers,
particularly lung cancer and is at far greater risk of heart disease, stroke, Chronic
Obstructive Pulmonary Disease (COPD), diabetes, and other fatal and non-fatal

diseases. People who chew tobacco risk cancer of the lip, tongue and mouth[59].

Alcohol consumption

Alcohol consumption is the leading risk factor for disease burden in low mortality
developing countries and the third largest risk factor in developed countries[60J.
The proportion of disease burden attributable to alcohol use in the developing world
is between 2.6% to 9.8% of the total [61]. Besides the direct toxic effects of
intoxication and addiction, alcohol use causes about 20% to 30% of each of
esophageal cancer, liver disease, homicide, epileptic seizures, and motor vehicle
accidents worldwide [60]. It also increases the risk of cardiovascular[62]. Alcohol
consumption during pregnancy is related to various risks to the fetus, including
Fetal Alcohol Spectrum Disorders, spontaneous abortion, low birth weight and

prematurity, and intra-uterine growth retardation[63, 64],

Physical inactivity

Physical inactivity is a major risk factor in promoting obesity, which itself is a risk
factor for other chronic diseases[65]. It causes about 1.9 million avoidable deaths
per year worldwide[66] which accounts lor 21.5% of ischemic heart disease, 11%
of ischemic stroke, 14% of diabetes, 16% of colon cancer and 10% of breast
cancer[67]. Physically inactive persons have a 20% to 30% increased risk of all-
cause mortality as compared to those who adhere to 30 minutes of moderate
intensity physical activity on most days of the week[65]. In contrast to this, physical
activity may have a protective effect against development of cognitive impairment
and dementia, and reduces severity of symptoms among the depressed[68, 69].
Physical activity is associated with the prevention of osteoporosis and related

fractures[65].
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Fruits, vegetables, fat and salt consumption

Low fruits and vegetable consumption is responsible for loss of 2.7 million lives
and 26.7 million (1.8%) DALYs worldwide[58, 70J. Of the burden attributable to
low' fruit and vegetable intake, about 85% was from cardiovascular diseases and
15% from cancers[58]. Moreover, it is estimated to cause about 19% of
gastrointestinal cancer, 31% of ischemic heart disease and 11% of stroke
worldwide[58].

The consumption of at least 400g of fruit and vegetables per day is recommended as
a population intake goal, to prevent diet-related chronic discascs[711. Adequate
consumption of fruit and vegetables reduces the risk for cardio vascular diseases,

stomach cancer and colorectal cancer[71].

There is convincing evidence that high intake of high-energy foods such as
processed foods high in fats and sugars promote obesity compared to low-energy
foods such as fruits and vegetables[71]. Higher unsaturated fatty acids from
vegetable sources and polyunsaturated fatty acids have been associated with a
reduced risk of type 2 diabetes[72, 73].They also lower coronary heart disease risk
[74], In the contrary, partial hydrogenation to increase the shelf life of poly
unsaturated fatty acids creates trans fatty acids[71]. Such trans fatty acids increase
the risk of coronary heart disease and render the plasma lipid profile even more
atherogenic than saturated fatty acids by elevating LDL cholesterol and decreasing

HDL cholesterol.

Obesity

Overweight and obesity lead to adverse metabolic effects on blood pressure,
cholesterol, triglycerides and insulin resistancc[58). There is slightly increased risk
of co-morbidities for BMI 25.0 to 29.9, and moderate to severe risk of co morbidities
for BMI greater than 30 [75]. With increasing degree of BMI, risks of coronary heart
disease, ischemic stroke and type 2 diabetes mellitus also increase [58] resulting in
high Mortality rates [71], At least 2.6 million people die each year as a result of
being overweight or obese [70]. WHO has recommended the median BMI for an
adult population should be in the range of 21 to 23 kg/m2, while the goal for
individuals should be to maintain BMI in the range 185 to 24.9 kg/m2 to achieve

optimum health [70]. More than BMI, waist circumference is an approximate index
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of intra-abdominal fat mass and total body fat. Changes in waist circumference
reflect changes in risk factors for cardiovascular disease and other forms of chronic

diseases [71J.

High blood pressure

Raised blood pressure is a major risk factor for coronary heart disease and ischemic
as well as hemorrhagic stroke[71]. Blood pressure levels have been shown to be
positively and continuously related to the risk of stroke and coronary heart
disease[76J. The risk of cardiovascular disease doubles for each increment of 20/10
mm Hg of blood pressure, starting as low as 115/75[77], Complications of raised
blood pressure include heart failure, peripheral vascular disease, renal impairment,
fundal hemorrhages, and papilledema[78],Treating systolic blood pressure and
diastolic blood pressure to targets that are less than 140/90 is associated with a
decrease in cardiovascular complications[79], Stage 1/Grade 1 hypertension, is
defined in a clinical setting when the mean blood pressure is equal to or above
140/90 and less than 160/100 on two or more measurements on each of two or more
visits on separate days[71, 77, 80J. Stage 2/Grade 2 hypertension is defined in a
clinical setting when the mean blood pressure is equal to or more than 160/100 and
less than 180/110 on two or more measurements on each of two or more visits on
separate days[71, 77. 80], Stage 3/Grade 3 hypertension is defined in a clinical
setting when the mean blood pressure is equal to or more than 180/110 during two or

more measurements on each of two or more visits on separate days[71. 77, 80J.

Raised blood glucose

It is predicted that there was at least 366 million people in the world with diabetes by
the year 2030 [81]. The excess mortality attributable to diabetes in the year 2000 was
estimated to be 2.9 million deaths, equivalent to 5.2% of all deaths. In people 35-64
years old. 6-27% of deaths were attributable to diabetes [82].Impaired glucose
tolerance and impaired fasting glycaemia are risk categories for future development
of diabetes and cardiovascular disease [83]. The age-adjusted mortality, mostly due
to coronary heart disease in many populations, is 2-4 times higher than in the non-
diabetic population [84], People with diabetes have a twofold increase risk of stroke
[85]. It is also the leading cause of renal failure in many populations in both

developed and developing countries [86]. Lower extremity amputations are at least
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10 times more common in people with diabetes than in non-diabetic individuals in
developed countries, and more than half of all non-traumatic lower limb amputations
are due to diabetes [87], People with diabetes require at least 2-3 times the health
care resources than people who do not have diabetes, and diabetes care accounts for

up to 15% of national healthcare budgets [88].

Diabetes mellitus substantially increases the risk of developing coronary,
cerebrovascular, and peripheral arterial disease. The pathophysiology of vascular
disease in diabetes involves abnormalities in endothelial, vascular smooth muscle
cell, and platelet function. The metabolic abnormalities that characterize diabetes,
such as hyperglycemia, increased free fatty acids, and insulin resistance, each
provoke molecular mechanisms that contribute to vascular dysfunction that increase
the propensity to thrombosis, contribute to atherosclerosis and its

complications! 89],
Raised lipid

Raised total cholesterol is a major cause of disease burden in both the developed and
developing w'orld as a risk factor for Ischemic heart disease and Stroke [90]. It was
estimated to cause 18% of the global cerebrovascular disease and 56% of global
ischemic heart disease. Overall this amounts to about 4.4 million deaths (7.9% of
total) and 40.4 million DALYs (2.8% of total) [58]. A 10% reduction in serum
cholesterol in men aged 40 can result in a 50% reduction in heart disease within 5
years, while an average of 20% reduction in heart disease occurs within 5 years in
men aged 70 years [14]. A 4.6% reduction of population mean of total cholesterol
had the greatest impact of all risk factors in decreasing CUD mortality in Ireland; a
full 30 % reduction in mortality was attributable to this reduction alone [91]. Plasma
HDL cholesterol is inversely related to coronary artery disease incidence, and the
relationship is independent of total cholesterol, LDL and triglyceride levels [92].
Increased triglycerides is an independent risk factor for coronary heart disease after

controlling for LDL and HDL cholesterol [93].
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3.1 Study design

This was community based cross-sectional study conducted among population aged

40 to 80 years residing in rural Community of Nepal.

3.2 Study site

Study conducted in two VDCs of Lamjung District of Nepal. 100 kilometer far
from Kathmandu. Lamjung is one district among 75 districts of Nepal,covers an
area of 1,692 km2 and has a population of 140,266 according to census of 2011.
There are 61 Village Development Committees (VDCs) in this district. Total
population of Two VDCs Bhotewodar (7560) and Sunderbazar (6715) was 14275.
Most of the population in that community involved in agritulral works.In Lamjung
31% ( 52,421) population are Gurung and 7.2 % ( 12,121) are Tamang 2.2 % (
3,757) are Magar[94] who are exposed to risky behavior culturally. (Annex VI)

3.3 Study Period

Study period of this thesis work was July 2014 to August 2015. (Annex VIII)

3.4Study Population

All male and female population of 40 to 80 years of age who do not have clinically

manifest cardiovascular diseases.

3.5 Inclusion Criteria

* Age 40 to 80 years
* Without established MI, angina, stroke, Intermittent claudication

* Permanent resident of study area for at least 6 months

3.6 Exclusion criteria

* Pregnant women

* Mentally retarded persons
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3.7 Sample Size

Sample size calculated using formula for estimation of proportion for one sample
situation. Calculated sample size was 343. Here, P=9.5 % was taken for the
proportion of population who were moderate to high risk category in the study done
by Koju R et al in suburban population of Nepal[95].
Samplesize (n) = Z2pq/ d2= 207
where we considered

* 5% level ofsignificance, z= 1.96

» Allowable error (d) =4%

e Expected prevalence 0f9.5 % ,p = 0.095, g= 0.905

e Correction for finite population: n/(I+n/N) =195

« Design effect 1.5 and non-response rate 25%

e Total sample size was 388

3.8 Sampling Technique

Sampling was done in multistageas follows.

a) Cluster selection: Among 18 wards 4 wards (25%) selected according to
probability proportion to size (PPS), where ward was primary sampling unit (PSU).
To select the ward, we created a list of wards from both VDCs with their population
of age 40 to 80 using national census 2011 data. We put another column containing
cumulative size of wards. In this study, sampling interval was 928 obtained after
dividing  total study population (3712) by required no ofsampling units. After
taking 928 as a random number, ward number eight of Bhotewodarselected first.
Again, other wards selected after adding 928 in that random number. Thus, ward
number eight and nine of Bhotewodar and four and nine of Sunderbazar selected for
primary sampling units or clusters.

b) Household selection: From four wards required household number decided
according to population proportion to size of total population. Thus 168 households
in Bhotewodar eight, 103 in Bhotewodar nine, 84 Sunderbazar four and 33 in
Sunderbazar nine selected. First household of the ward was taken systematically.

First one corner was visited randomly. Then nearby road and then right or left side
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of the road was chosen randomly. The first household of that road was visited. Then
every 6th household was taken as study household with interval of five.

C) Participant selection: From each household one member who met the
inclusive criteria selected using KISS table. (Annex V)

d) Flow Chart of sampling technique

* Bhotewodar and Sunderbazar
» total population=14275 with total wards
o study pop( 40-80 yrs)=3712

\'

Four ward selected using probability to proportion method
Required household was decided by population proportion to size.
Household was visited using systematic random sampling (interval of

5)

~V
Bhotewodar 8 Bhotewodar9 Sunderbazar 4 Sunderbazar 9
Total HH-960 Total HH- 960 Total HH- 460 Total HH- 177
Selected HH-168 Selected HH- Selected HH- Selected HH-

168 84 33
J\
\t

From each household one member who meets the inclusive criteria
wasselected using KISS table. Total sample size will be 388.

Total sample attended for fasting blood sugar and fasting lipid
profile was 345.

Total sample attended for postprandial blood sugar was 327
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3.9 Data Collection Procedure

a) Training conducted for data collector on data collection tools and
techniques.
b) Data was collected in two phases. In first phase interviewer visited the

household decided by systematic random selection. They explained the purpose of
study, benefit of the study, inclusion and exclusion criteria. To exclude established
cardiovascular diseases interviewer asked whether they were said by the physician
that they have heart problem or mutukosamasya, stroke or pakhshyaghat, and blood
vessel disease or raktanalikoroga. They asked whether they were taking drugs for
such diseases. They asked about state of pregnancy and duration of stay in the
community. Interviewer then listed all the members who can be included in the
study in the KISS table to select one member. Written informed consent was taken
using consent form. Information for step one of the questionnaires gathered using
face to face interview. Then interviewer finished physical measurements.
Interviewer provided information slip of ID no, respondents name with the date,
time and place for blood sample collection to the respondents and requested to fast
from eight pm to eight am of the blood sample collection date.

c) In second phase trained technician went to the blood sample collection site.
First technician conformed overnight 12 hours fasting. Participant requested to sit
on chair and venous blood (volume 4 ml) was taken using flashback needle under
aseptic precaution by trained technician and kept in plain and fluoride treated sterile
tubes separately. Technician tagged the respondent's ID no on the test tubes and
sent the sample to the laboratory of the hospital in Ice pack within two hours.

Then participants requested to drink 75 gm of anhydrous glucose mixed with 250
ml of water within 5 min. They requested to come after 2hrs of taking glucose.
Another 1 ml venous blood was taken, put in fluoride treated tube, labelled and sent
to the laboratory in ice packing within two hours. Laboratory analysis was done in
laboratory of Karmada Hospital Pvt. Lt. Lamjung, using semi-automated machine
of Erba Mannheim (Germany), chem5 v3 model. In the laboratory blood sample
stored at 0-4 degree centigrade.

d) After finishing analysis, participants wereinformed about their physical
measurements and fasting blood sugar. OGTT 2 hour postprandial blood sugar in

respondent feedback form. (Annex VI)
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3.10 Data collection techniques

Interview

Face to facc Interview taken by trained interviewer using Standard STEPS

instrument version 2.2.
Physical measurements

All physical measurementswere taken in a separate room. Blood pressure, height,
weight, waist circumference, and hip circumference were then measured in

sequence.
Blood pressure measurement

For measuring blood pressure doctors, sphygmomanometer and stethoscopewere
usedwith appropriate sized cuff. First reading was taken after requesting
participants to take 15 min rest crossing leg. Second and third reading was taken at
three minutes rest after each reading. Sphygmomanometer was placed on unclothed

left ami above the elbow while putting the arm in the table facing palm up.
Height measurement

Height was measured in portable standard height measuring scale. Height was
measured without head gear or foot bear. The participants was requested to stand on
the flat surface, with straight knee, feet together and heels against the backboard. It
w'as made sure that respondent was looking straight to the interviewer, not tilt their

head up and eyes and ears at same level.
Weight

Weight was measured using portable digital weighing scale. The scale put in firm
Hat surface. The participant requested to step onto the scale only wearing light
cloths removing foot wear and socks. Then standing straight, facing forward and

placing arms on the side.
Waist and hip circumference measurement

Waist and hip circumference using a constant tension tape. A private area, such as a
separate room within the house, was used and the measurement was taken over light
clothing. Waist circumference was taken at the end of a normal expiration with the

arms relaxed at the sides at the midpoint between the lower margin of the last
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palpable rib and the top of the iliac crest (hip bone). Hip circumference was at the
maximum circumference over the buttocks. Participants was requested to wrap the
tape around themselves. Measurement was taken at the nearest 0.1 cm, making sure

to keep the measuring tape snug.
Biochemical measurements

Plasma glucose was estimated by Trinder's Method using reagent GOD-PAP
(glucose oxidase/peroxidase - phenol-4-amenoantipyrine). Serum total cholesterol
was determined by anCHOD-PAP method using CHOD-PAP
(cholesteroloxidase/peroxidase - 4-phenol-aminoantipyrine). Serum triglyceride
was estimated using the GPO-PAP (glycerol-3-phosphate oxidase/peroxidase-4-
chlorophenol and 4-aminophenazone) method. HDL cholesterol was determined by
Phosphotungstic Acid method. For this LDL, VLDL cholesterol the chylomicron
fraction from the serum samples was first precipitated out. The clear supernatant

was then analyzed using cholesterol reagent.

3.11 Data collection tools

STPEPs Instrument version 2.2: This is the standardized tool focuses on
collecting core data about established risk factors of noncommunicable diseases
including CVDs. In Step one demographic data, socio-economic data, information
on tobacco and alcohol use, some measures of nutritional status, physical activity
level and history of blood pressure and diabetes w'ere gathered. In step two height,
weight, waist and hip circumference were collected. In step three, biochemical

measurements were recorded. (Annex Il and I1I)

Risk Prediction Chart: WHO/ISH risk prediction chart for SEAR D used to
stratify individual into different categories for 10 years cardiovascular risk. This
chart estimate 10 year risk of a fatal or non-fatal major cardiovascular events
according to age, sex, blood pressure, smoking status, total cholesterol and presence
or absence of diabetes for SEAR D of WHO epidemiological sub region. The chart
approximately cstimatescardiovascular risk in people who do not have established

coronary heart disease, stroke or other atherosclerotic diseases.(Annex 1V)

Measuring tape, Weighing Machine, Sphygmomanometer, Laboratory instrument

were other tools used in the study.
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3.12 Validity and Reliability

STEPS questionnaires was already tested and translated used in Nepal before the

current study.

3.13 Pre-testing

For pre testing of datawas collected in 15 samples from ward number five of
Bhotewodar VDC using the tool by trained interviewer and blood sample collected by
qualified and trained technician. On completion of pre-testing, feedback was taken from

respondents and theninstrumcnt was refined necessarily.

3.14 Data Quality control

One team leader was nominated and controlled sheet was prepared for proper monitoring.
Periodic field visit was done to the study sites at the time of implementation. Team leader

checked the collected data and provided instant feedback if any problem was identified.

3.15 Data Processing and Logical Checking

Data entry, compilation, edition and checking was done in EpiData to maintain
consistency. Repetitions and omissions of data were corrected before coding and
entering them in SPSS. Recorded data was thenexported to SPSS V.16.0 for further

analysis.

3.16 Data analysis

Descriptive statistics used to identify the distribution of risk factors among
sociodcmographic characteristics. Prevalence of individual risk factors was
estimated in male, female and in both sex.Individual 10-year risk was computed
using the chart separately. Then total risk was coded into mild, moderate, high risk
and very high-risk category. Finally, high risk and very high risk was merged into
high risk for further analysis. Again, 10-year risk was estimated after adding the

population with blood pressure 160/100 mmHg with the chartaccording.Mild risk
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was considered as no risk, moderate and high risk was considered as risk population
to determine the distribution of 10 year risk in relation to socioeconomic condition.
Chi-square and independent t-test wasconducted for comparing proportions of
categorical and mean of continuous variables. All tests were two tailed test and
p<0.05 was considered statistically significant. Data presented in frequency tables,

diagrams and bar.

3.17 Ethical consideration

At first, ethical review committee of Nepal Health Research Council gave approval
for ethical clearance of the protocol. Written informed consent was takenusing a
consent form in Nepali language before enrolling the respondent. Title, objective,
target population, procedure of data collcction, benefit of the study, risk of study,
confidentiality and anticipated use of the results were explained in the written
consent form(Annex 1). Everything was clarified in brief by the enumerator before
consent. All respondents were informed that they were free to leave or refuse to
take part in the study at any time. Confidentiality of the respondent was maintained
using separate code for each data collection sheet. Data was entered separately for
personal information and rest of other information. Data was analysed using the

code so that nobody can identify them.
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CHAPTER 4: RESULTS

This chaptcr includes

4.1 Sociodemographic characteristics of the study sub jects

4.2 Behavioral risk factors of the study subjects

4.3 Distribution of family history of CVDs and premature menopause among
study subjects

4.4 Blood pressure and BM| status of the study subjects by gender

4.5 BMI status of study of study subjects

4.6 Blood sugar of study subjects

4.7 Bloodcholesterol of study subjects

4.8 Total 10-year CVDS risk using WHO/ISH chart alone

4.9 Total CVDs risk distribution after inclusion of other risk factors

4.10 Distribution of total ten year CVDS risk by socioeconomic status of study

subjects
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4.1 Sociodemographic characteristics of the study subjects

Of the 388 participants selected for the study 345 attended for the biochemical
measurements and 327 of these attended for post prandial blood sugar level
measurement. Dropout rate of participants for biochemical measurement was 11 %
and from fasting to postprandial was 4.6 %. Data available for analysis was 388 for
sociodemographic, behavioral and physical measurements, and 345 for biochemical

analysis and 327 for postprandial blood glucose.

Of the 388 participants, 44.6 % were male and 55.4 % were female. Mean age was
53.4 years with standard deviation of 10.2 years with similar age between male and

female. Fourty percent of respondants were in the age group 40 to 49 years.

Participants had different level of education (p<0.01). The highest number of
participants (53.9 %) did not have formal education. Different ethnic/ cast people
attended the study with highest percentage of participants from gurung community
(33.2 %). Most of the participants were working as house maker (57.2 %) and then
self employed (22.2 %). Occupations were different among male and female

(p<0.001). Almost all participants (91.5 %) had poor economic status. (Tablel).
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Table 1: Sociodemographic and economic characteristics of respondents

Characteristics

40-49
50-59

60-69
70-79
Mean +SD
Level of education'

No formal
schooling
<primary school
Primary school

Secondary school
< secondary
school
Cast™
Bhramhan
Kshelri
Gurung
Dalit
Tamang
Newar
Other
Occupation'
Employed
Self-employed
Unemployed
Homemaker
Retired
Economic status*
Poor economic
status
Medium
economic status
High economic
status

Male(n=173)

n(%)
Age in years
74(42.8)
53(30.6)
35 (20.2)
11(6.4)
53+9.7

34(19.7)

23(13.3)
32(18.5)
43(24.9)

41(23.76)

45(26.0)
32(18.5)
45(26.0)
14(8.1)
4(2.3)
24(13.9)
9(5.2)

35(20.3)
61(35.3)
4(2.4)

45(26)
28(16.2)

152(39.2)
18(4.6)

3(-8)

Female(n=215)

n(%)

84(39.1)

65(30.2)

42 (19.5)
24(11.2)
53.6+10.5

175(81.4)
15(7)
7(3.3)
12(5.6)
6(2.8)

41(19.1)
35(16.3)
84(39.1)
8(3.7)
15(7.0)
11(5.1)
21(9.8)

8(3.8)
25(11.6)
3(1.4)
177(82.3)
2(0.9)

203(52.3)
11(2.8)

K.3)

Total (n=388) P value
n(%)

158(40.7)

118(30.4) 0.42
77(19.8)

35(9)
53.4+10.2  0.54

209(53.9)

38(9.8)

39(10.1) 0.001*
55(14.2)

47(12.1)

86(22.2)
67(17.3)
129(33.2)
22(5.7) 0.01*
19(4.9)
45(11.6)
20(5.2)

43(11)
86(22.2)
7(1.8) 0.001*

222(57.2)
30(7.7)

355(91.5)
29 (7.5) 0.06

4(1)

Chi-square test was done, Fischer-exact test 'independent t-test for mean

difference, p<0.05 considered as level of significance and, *=significant

4.2 Behavioral risk factorsof the study subjects

Smoking:

One-fourth (24.8%) participants were current smoker (table 2). Of current smoker,

86.5% were daily smokers. Of the female participants, 19.5% were smoker whereas

31.4% male were smoker. Smoking was 28.6% after considering smoker who
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quitted within one year as used in the WHO/ISH chart for risk prediction. Minimum
age of initiation smoking was 10 years and mean age of initiation of smoking was
18.9£6.5 years. Out of daily smokers, average consumption of manufactured
ciggarets was 10 sticks per day. Of current smoker 42.5% did not try to stop
smoking eventhough, 52.3% got advice from the health professionals. Among all

the participants. 18.6% also used smokeless tobacco.

Alcohol:

Current alcohol users who drank alcohol within 30 days were 26.2 % where almost
half (49.7%) of male but 7.4 % female were alcohol user (table 2).Harmful use of
alcohol (male > 5, female> 4 standard drink) was 53.9 % among current alcohol
users. Life time abstainers were 59.8 %. Average standerd drink per day was
5.8+4.3. Males w'ere drinking more drinks (6.3+4.4, p=0.006) than female. Among
the current users, average drinking per month was 15.5£12.7 days during last month

ranging from daily intake to one day per month.

Fruit and vegetable intake:

Inadequate intake of fruit and vegetable (<5 servings per day) was 72.4 % which
was 76.3% among male and 69.3% among female (table 2). On average, they
consumed 3.7+1.4 servings of fruit and vegetable per day. They consumed
vegetable almost daily (6.1+1.8) where as fruit consumption was only 3+1.9 days

per week.

Physical inactivity":

Low level of physical activity (<600 metabolic equivalent-minutes per week) was
11.6 % where 14.9% females and 7.5% male had low level of physical activities
(table 2). Low level of physical activity was highest among self-employed (14%)
and then among the homemakers (12.2%). They spent 375 *169 minutes in

sedentary activities on average per day.
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4.3 Family history' of CVDs and premature menopause among study subjects

Family history of cardiovascular diseases in first degree relatives was 7.5%. Male
participants have higher family history (8.1%) than female participants(7%). Family
history of CVD at age of <55 years was 0.02% and at age < 65 years was 0.04%.

One tenth of female (10.2%) had premature menopause at <40 years of age(table 2)

Table 2: Prevalence of behavioral risk factors of cardiovascular diseases by

gender
Behavrioral variables Female Total
.................... 8938
Current smoking
No 119(68.6) 173(804)  292(75.2)
Yes 54(31.4) 42(19.5) o6(24.8)  0.007*
(26.8-36) (15.6-23.4)  (20.5-29.1)
Current alcohol use
No 87(50.3) 199(92.6)  286(73.7)
Yes 86(49.7) 16(7.4) 102 (262) o1/
(44.7-54.7) (4.8-10)  (21.8-30.6)
Fruit and vegetable intake
Adequate 41(23.6) 66(30.7) 107(27.6)
Inadequate 132(76.3) 149(69.3) 281 (72.4) 012
(72.1-80.5) (64.7-73.9)  (68-76.8)
Mean (servings)+SDu 3.6£L5 3.7+14 3.7¢#14  0.00L:
Level of physical activity
Sufficient 160(92.5) 183(85.1)  342(88.4)
Insufficient(low) 13(7.5) 32(14.9)  45( 16 0009
(4.9-10.1) (11.4-18.4)  (8.4-14.8)
Family history
No 149(91.9) 200(93) 359(92.5)
Yes 14(8.1) 15(7) 29(7.5) 0.7
(5.4-10.8) (45-95)  (4.9-10.1)
Premature menopause 22(10.2) 22(10.2)
(female only) 6.2-14.2 6.2-14.2)

Chi-square test was done with p=0.05 as level of significance, # independent t-test for mean

difference with significance level of p=0.05, *= significant
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4.4 Blood pressure status of the study subjects

Hypertension due to raised systolic blood pressure including those on medication
for raised blood pressure was 19.8 %. Hypertension due to raised diastolic blood
pressure >90 mmHg was 24.5%. Grade one hypertension was 14.6%, second grade
hypertension was 3.6% and third grade hypertension was 1.8%. Hypertension due
to raised diastolic blood pressure was 38.8% among male and 18.6% among female
(p=0.003) (table 3). Hypertension with raised BP (SBP>140 and/or DBP>90 mmHg
or currently on medication for raised BP) was 40.5%. Mean Systolic BP including
currently on medication was 124.2 + 184 mmHg. Mean Diastolic BP including
currently on medication was 82.3+33.6 mmHg. Among all, 18% population was

taking antihypertensive drug.

4.5 BMI status of study subjects

Of the the total participants, 46.6% were overweight and 12.9% were obese.
Overweight among male was 49.7% and among female was 44.2%. Obesity was
15.3% among male and 9.8% among female.As a whole, overweight and obesity
were equally distributed among male (59.5%) and female (59.5%). Mean BMI was
25.9+4.1 Kg/m2. (Figure 1and table 3)

4%
13%

m Undernutrition
36% m Normal
m Overweight

m Obese
47%

Figure 1: Percentage Distribution of BMIby international classification
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Mean waist circumference among male was 92+12 cm where asamong female was

86.5+12.8 cm. Abnormal waist circumference (Male >102cm, Female >88cm) was

32.7 % among male was 16.8% but among female was 45.6 % (table 3).

Table 3: Distribution of blood pressure and BM1 by gender of study subjects

Variables

Blood pressure

Normotensive

95% C.1

Hypertension

95% C.I

Mean

SBP£SD(mmHf>)
Mean DBP+SD

(mmHg)
BMI

Overweight

95% C.1
Obesity
95% C.I

Mean BMI
(Kg/m2)£SD

Waist circumference

Raised
95% C.1

Mean (cm) £SD

Male(n=173)

n (%)

95(54.9)
49.9-59.9

78(45.1)
(40.1-50.1)

126+18

84+33

102(59.5)
(54.6-64.4)
17(9.8)
(6.8-12.8)

26+3.5

29(16.8)
(13.1-20.5)

92+12

Fcmale(n=215)

n (%)

136(63.3)
(58.5-68.1)

79(36.7)
(31.7-41.5)

122+18

81+33

128(59.5)
(54.6-64.4)
33 (15.3)
(11.7-18.9)

26+4.5

98(45.6)
(40.6-50.6)

86+13

Total(n=388)

n (%)

231(59.5)
(54.6-64.4)

157(40.5)
35.6-45.4

124+18

82+33

231 (59.5)
54.6-64.4
50 (12.9)
(9.6-16.2)

264

127(32.7)
(28-37.4)

59+12

P

value

0.09

0.03#

0.43

0.12

0.767

*

0.001*

Chi-square test was done with p=0.05 as level of significance, # independent t-test for mean

difference with significance level of p=0.05, *= significant



4.6 Blood sugar of study subjects

Raised blood sugar defined by lasting blood glucose > 126 mg/dl including those
currently on medication was 7.8 %. Raised fasting blood sugar level was higher in
male (8.4%) than in female (7.3%). Raisedpostprandial blood sugar measured two
hours after oral glucose was 8.3%among those who were non-diabetic before the

study.Glucose level after OGTT was same in both male and female.

Prevalence of diabetes mellitus was 16.2% including fasting and postprandial blood
suger level along with medication for diabetes.Newly detected diabetes mellitus by
OGTTwas 1.7% whose fasting blood glucose was normal. Higher female (2.1%)
were detected as diabetic than male (1.3%) after screening by OGTT. Proportion of
impaired fasting glucose was 4.3% and impaired glucose tolerance was 8.3%.(table

4)

Table 4: Distribution of blood sugar by gender of study subjects

Male(n=154) Fcmale(n=191) Total(n=345) P
n (98 h{?d) n (@éA value
Fasting Blood sugar
Normal 134(87) 169(88.5) 303(87.8)
IFG 7 (4.5) 8 (4.2) 15(4.3)
C.l (2.3-6.7) (2.1-6.3) (2.2-6.4) 091
DM 13(8.4) 14(7.3) 27 (7.8)
C.I (5.5-11.3) (10-4.6) (5-10.6)
Mean(md/dl) <57, 92+24 94+40 93+34 0.001*
Post Prandial Blood
SugarvVn=327)
Normal 115 (79.9) 158(86.3) 273(83.5)
IGT 17(11.8) 10 (5.5) 27(8.3)
(5.3-11.3) (5.3-11.3) (5.3-11.3) 011
DM 12 (8.3) 15 (8.3) 27 (8.3)
(5.3-11.3) (5.3-11.3) (5.3-11.3)
Mean (mg/dl)+Sl) 128453 123456 125456 0.45
(n=32/)
DMwith normal FBS 2(1.3) 4(2.1) 6 (1.7) 0.84
C.1 (n=327) (0.1-2.5) (0.6-3.6) (0.3-3.1) '
DM(FBS+PPBS+medication
25 (16.2) 31 (16.2) 56 (16.2) 0.99
) (12.3-20.1) (12.3-20.1) (12.3-20.1)

(95%C.1
Chi-square test was done with p=0.05 as level of significance, 'fischer exact test, #

independent t-test for mean difference with significance level of p=0.05, *= significant
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4.7 Blood cholesterol of study subjects

Of the total, 17.1 % had raised total cholesterol. Male (19.5%) had higher
prevalence of raised total cholesterol than female (15.2%). Mean total cholesterol
was 165+ 18.8 mg/dl. Raised triglyceride level more than 150 mg/dl 27.2% where
higher male (34.4%) than female (21.5%) were affected.

Raised triglyccride level more than 150 mg/dl was 27.2% where higher male
(34.4%) than female (21.5%) were affected. Raised triglyceride level more than
200 mg/dl was 11.6%. Male (17.5%) were more than two times more affected than
female (6.8%) (p=0.002). Mean triglyceride level was 129+77.9 mg/dl. Similarly,
raised low-density lipoprotein (more than 100 mg/dl) was 33%. Prevalence of
raised LDL was 39% in male and 28.3% in female with mean level of 86+34.3
mg/dl. Lastly, decreased high-level lipoprotein was 46.7%. Higher prevalence of
HDL among male (47.4 %) in comparision of female (46.1%). Mean HDL is
53.2+12.5 mg/dl in both the sexes(Table5).
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Table 5: Distribution of blood cholesterol by gender of study subjects

Total(n=345-...... [ S

Variable Male(r}:|54) Femzltz((yr;):lgl)
n (/o) » (%) Mlue

Total cholesterol

Normal 124(80.5) 162(84.8) 286(82.9)

Raised 30 (19.5) 29(15.2) 59(17.1) °-18

95% C.1 (15.3-23.7) (11.2-19) (13.1-21.1)

Mean #(mg/dl)xSD 170+£34.4 160+34.8 165 +18.8 0.001*
Triglyceride

Normal 101(65.6) 150(78.5) 251(72.8)

Raised 53 (34.4) 41 (21.5) 94 (27.2) 008

95% C.1 (29.4-39.4) (17.2-25.8) (22.5-31.9)

<200 mg/dI 127(82.5) 178(93.2) 305(88.4)

Raised >200 mg/dI 27(17.5) 13(6.8) 40(11.6) 0002’

95% C.1 (13.5-21.5) (4.1-9.5) (8.2-15)

Mean (mg/dl) #£SD 141+93.3 119+61.4 129+77.9 0.001*
High Density Lipoprotein

Normal 81(52.6) 103(53.9) 184(53.3)

Decreased 73 (47.4) 88 (46.1) 161 (46.7) 08

95% C.1 (42.1-52.7) (40.8-51.4) (41.4-52)

Mean (mg/dl) £SDn 53+12.3 53.3t112.7 53.2+£125 0.001*
Low Density Lipoprotein

Normal 94(61) 137(71.7) 231(67)

Raised 60 (39) 54 (28.3) 114 (33) 0 036

95% C.1I (33.9-44.1) (23.5-33.1) (28-38)

Mean LDL£SD* 89.3+35.2 83.4+33.5 86+34.3 0.001*

Chi-square test was done with p=0.05 as level of significance, # independent t-test for mean

difference with significance level of p=0.05. *= significant

4.8 Total 10-year CVD risk using WHO/ISH chart alone

Ten-year risk was calculated using 345 samples. The main outcome of the study is

proportion of 10-year risk among participants. Table 6 shows distirbution of total

CVDs risk as per WHO/ISH charts. The majority of people had low (<10 %) 10

years risk. Low CVDs risk was 86.4 % (95 % confidence interval was 82.8%-90

%). Moderate risk was 9.3% (95% confidence interval is 6.2-12.4%). Female were



higher (10.5%) than male (7.8%) in moderate risk. High risk was 4.3% (95%
confidence interval is 2.2-6.4%) in both sex. High risk was higher in male (4.5%)
than in female (4.2%). Among high risk 2.3% were in 20-30% risk, 1.5% were in
>30% risk.(table6).

Table6: Distribution of 10-yearCVDs risk by age and gender of study subjects

Total (n=345) 298(86.4) 32(9.3) 15(4.3) P value
Cl (82.8-90) (6.2-12.4) (2.2-6.4)
Sex
Male (n=154) 135(87.7) 12(7.8) 7(4.5) 0.69
Female
(n=103) 163(85.3) 20(10.5) 8(4.2)
Age group’
40-49 (n=137) 135(98.5) 1(0.7) 1(0.7)
50-59(n=105) 99(94.3) 4(3.8) 2(1.9)
6Q-69(n-71) 51(71.8) 13(18.3) 7(9.9)
70-79(n=32) 13(40.6) 14(43.8) 5(15.6)
Chi-square test was done, = fisclier exact test, *= significant, p=0.05 as level of
significance

Among sex 10.5% moderate risk found in female where as 7.8 % moderate risk in

male. But high risk was 4.5% in male and 4.2% in female (table 6).

Risk was higher in older age group. Moderate risk proportion was 0.7 % among 40-
49 year age, which was 3.8% among 50-59 years of age. Risk was almost five times
increased from 50-59 years (3.8%) to 60-69 years (18.3%). Risk was 43.8% among
70-79 years age group, two times higher than 60-69 years age (18.3%). Similarly,
high risk proportion was 0.7% among 40-49 years age, 1.9% among 50-59% years
of age. Risk was five times higher among 60-70 years than preceding age
group.Among 70-79 years age risk was 15.6%. one and half times higher than 60-
69 years age group.
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4.9 Total CVDs risk distribution after inclusion of other risk factors

Proportion of population under risk for development of CVDs within 10 years were
13.6% (>10% risk) with 95% confidence interval of 10%-17.2 % after simple
application of chart only.Higher female (14.7%) were in risk than male (12.3 %).
As explained in the WHO pocket guideline for assessement and management of
cardiovascular risk, after adding population who had raised blood pressure
>160/100 mmHg then proportion of population under risk became 15.7% where
16.8% female were in risk and 14.3% male were in risk. Addition of participants
with raised DBP >100 mmHg, risk was 18% (male 19.5%, female 16.8%). After
considering hypertensive population with blood pressure of >160/100 mm Hg as
high risk category, total population with high risk will be 8.7 %. There were no
participants who had total cholesterol >320 mg/dl, Low-density lipoprotein>240
mg/dl and TC7HDL1 ratio> 8 (table 7).

Table 7: Distribution of CVDs risk by gender after including study subjects

with high blood pressure

les

Chart  135(87.7)  163(85.3) 298(86.4)  19(12.3)  28(14.7)  47(13.6)
only (84.2-91.2) (81.6-89)  (82.8-90) (8.8-15.8)  (11-18.4) 10-17.2

Chart+
132(85.7) 159(83.2) 291(84.3) 22(14.3) 32(16.8) 54(15.7)

SBP
oo (82-89.4)  (79.3-87.1) 805881  (10.6-18) (12.9-20.7)  11.9-195
>
Chart 283(82)  30(19.5) 62(18)
124(80.5)  159(83.2) 32(16.8)
+SBP+ (77.9- (15.3- (13.9-
(76.3-84.7)  (79.3-87.1) (12.9-20.7)

DBP 86.1) 23.7) 22.1)



4.10 Distribution of total ten year CVDs risk by socioeconomic status

Risk of CVDs was different according to level of education (p=0.01). Highest risk
was 18.4 % among the participants having no formal education. Among participants
having primary school level education, risk was 10% (table 8). Of participants who
had, education of secondary and above secondary level, risk was 6.7%. Risk was
highest among male (23.3 %) in comparision to female (17.4%) participants

without formal education (Figure 2).

m No formal education
m Primary education

Secondary and more than
secondary education

Male Female Both sex

Sex of participants

Figure 2: Distribution of moderate and high risk by level of education and

gender of study subjects

Moderate to high risk was higher among kshetri, gurung, newar and dalit cast
participants. Risk was 17.2% among kshetri, 14.3% among gurung, 15.6% among
newar, 14.3% among dalit (table 8). Kshetri female were 19.4% and gurung female
were 16.4% in risk. Tamang male were 25 % in risk (chart 3). If ethnicity is divided
into two broad category of Tibeto-Burmas(Gurung, Newar, Tamang) and Indo-
Aryan (Bramhan, Kshetri and Dalit), then prevalence was 14.7% among tibeto-

aryan and 12.3% among Indo-Aryan.
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Figure 3: Distribution of moderate and high risk by cast and gender of study
subjects

Occupation is related to ten year risk of CVDs (p=0.00). Thirty seven percent of
retired participants were in moderate and high risk.Similarly, sixteen percent of
homemaker, unemployed and students were in such risk.But, only 1.3 % of self-
employed were in risk(table 8). Likewise, among moderate and high risk, 68% of
populations were unemployed, homemaker, or student. Whereas, 21% populations
were retired and only 11% wereself-employedamong the moderate and high risk

population (Figure4).

= Employed
m Self employed
Unemployed, student, home

maker

m Retired

Figure 4: Distribution of moderate and high risk by occupation of study
subjects

50



Percentage of risk was higher among medium income status (14.8%) in
comparision to poor income status (13.7%). However, among risk population, 91%
were in poor income status and 9% were in medium income status.Amongpoor
income status female (15.1%) were in higher risk than male (11.9%). Among
medium income status, higher male (18.8%) were in risk in comparision to female

(9.1%) (Figure5-6, table 7).

Figure 5:Distribution of moderate and high risk by income level

Figure 6: Distribution of moderate and high risk by income status ans gender
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Table 8: Distribution of 10 year risk

socioeconomic status

Level of education

of cardiovascular disease in relation

Noformal education(n=185)
Primary school level education(n=70)
Secondary and more than secondary
ducation(n=90)
Cast/ ethnicity*
Bhramhan(n=75)
Kshetri(n=58)
Gurung(n=112)
Dalit(n=21)
Tamang(n=18)
Newar(n—45)
Other(n-16)
Occupation’
Employ(n=40)
Selfemployed(n=78)
Unemployed, student, homemaker(n=200)
Retired(n=27)
Incomev
Poor income status (family income per
person <NRs 8498) (n=3J4)
Medium income status (Family income
NRs 8498 - 16294)(n=27)
High income status (>NRs16294)(n=4)

151 (81.6) 34(18.4)
63(90) 7(10)
0.01*
84(93.3) 6(6.7)
69(92) 6(8)
48(82.8) 10(17.2)
96(85.7) 16(14.3)
18(85.7) 3(14.3) 0.46
17(94.4) 1(5.6)
38(84.4) 7(15.6)
12(75) 4(25)
36(90) 4(10)
77(98.7 .
(98.7) H33) 0.001*
168(84) 32(16)
17(63) 10(37)
271(86.3) 43(13.7)
23(85.2) 4(14.8) 0.72
4( 100) 0(0)

Chi-square test was done with p=0.05 as level of significance, ¥fischer exact test.

*=significant
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CHAPTER 5: DISCUSSION

Main objective of the study was to estimate the proportion of population who are in
moderate and high risk of cardiovascular diseases (fatal and non-fatalmyocardioa
infarction and stroke) in next 10 years among those who had not developed
clinically menifested cardiovascular diseases. Firstly, individual 10 year risk profile
was determined using WHO/ISH chart and then all risk were accumulated to

estimated ovarall 10 year risk of the sample.

In current study, moderate risk of cardiovascular diseases was 9.3% and high risk of
CVDs was 4.3% among selected rural population. Prevalence of moderate and high
risk (>10% risk) for fatal and non-fatal cardiovascular events was 13.6% in our
study. This moderate and high risk was higher among female. The result of our
study was consistent with STEPS survey 2013 where very high risk was
3.2%among population of 40-69 years of age. However, >10% risk of CVDs was
higher than the finding of thestudy conducted in suburban population of Nepal
(9.5%)[95]. Similar result was found in a recent study conducted in rural population

of India where moderate to higher risk was 16 %[96],

High risk (>20%) was 4.3% in current study. Result was in line with other
developing countries using WHO/ISH chart. In Mongolia, Malaysia and Cambodia
high risk was 6%. 2.3% and 1.3% respectively[47]. Prevalence of high risk of
CVDs was estimated to be less than tenpercent in some Asian countries (10% in
China 1.1%, Iran 1.7%, Sri Lanka 2.2%, Cuba 2.8%, Nigeria 5.0%, Georgia 9.6%,
Pakistan 10.0%) [97],

In current study, moderate and high risk population was increased to 8.7% after
adding hypertensive population having blood pressure >160/100 mm Hg.Thus from
this disccusion it can be concluded that >10% risk of CVD was high in the study

population.

WHO/ISH chart is easy to use and effective to stratify the high risk population. But
the chart may understimate the population under risk because the chart is developed
using only six risk factors without incorporating other importance risk factors. As
seen in the current study, for example history of taking antihypertensive drug was

eighteen percent. In same waydecreased HDL level was seen in half of the
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respondents and prevalence of obesity was 13% along with high level of
triglyceride was in 11.6%. About three fourth of study subjects were not taking
adequate amount of fruit and vegetable. In same way one tenth of respondents were
involving in low level of physical activities. Similarly, prevalence of family history
of CVDs was 7.5% and premature menopause at <40 yrs among female was 10.2%.
Higher prcvalcncc of these risk factors indicate that the risk of cardiovascular
diseaseswasmore than the risk predicted by the chart alone. Thus, another cohort
study is needed to study the effect of these risk factors in setting of rural population

of Nepal.

In current study risk of cardiovascular disease was associated with level of
education and type of occupation. Risk was higher in lower education levelwhere
one fifth of uneducated subjects had moderate and high risk. Risk among
uneducated may be related to poor health communication and exposure to
unhealthy behavior. Similarly, risk was highest among retired population (37%)
may be because of increased age and low level of physical activities. Higher risk
among unemployed, student and homemaker group (16%) might be related to less

physical activity.

Prevalence of moderate to high risk was higher among tibeto-aryan (14.7%) than
among Indo-Aryan (12.3%) in the current study. The result was in line with another
study conducted in Nepal where the prevalence of hypertension was 25.3% in the
Tibeto-Burmans compared to the 14.0% in the Indo-Aryans[98], Both of these
studiessupport to conclude that indigenous Indo-aryan population had higher risk of
cardiovascular diseases. Among the moderate to high risk population, most of the
participants were poorest (91%).This current resultmatch the study conducted in
Scotland, w'here socioeconomic deprevation was also responsible for risk of
cardiovascular diseases[22]. Therefore, we might conclude that low economic

status is also a determinant of cardiovascular risk.

Another aim of the study was to find out the prevalence of cardiovascular diseases
risk factors among selected rural community of Nepal at age of 40 to 80 years. In
current study, there was high prevalence of smoking, diabetes mellitus,
hypertension and total cholesterol. These risk factors are the variables used for
predicting 10 ycarrisk of cardiovascular diseases using WHO/ISH chart. Other risk

factors, like harmful use of alcohol, inadequate intake of fruit and vegetable, low
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level of physical activity, obesity, raised triglyceride; raised LDL and decreased

IIDL were also high.

In current study, 24.8% was smoking currently. Result was slightly higher than the
nationwide study in Nepal. According to NCD risk factors STEPS survey 2013
smoking was 18.5 % among 15-65 years of age[28].However, current result was
lower than selected study conducted in urban area. Smoking prevalence was 41.7%
among male[99]. But smoking was 28.6% in another study conducted in rural
community of Nepal, consistent with our result[100]. Thus, it is reasonable to say
that smokers are higher in number in rural population and in age group of current

study.

Almost one-fourth (26.2%) subjects were drinking alcohol currently, where half of
them were drinking in harmful does. In STEPS survey 2013, 17.4% currently drank
alcohol in last 30 daysf28]. In comparision to other study, alcohol drinkers were
slightly high in our study. Reason for higher prevalence of drinkers might be male
gender, indiginous and low cast group participants. As alcohol is required for
cultural and ritual program for indigenous and low cast populations and male arc
more involed in such ritual. Hence, we can conclude that alcholic populaiton was

high in study population.

Inadequate intake of fruit and vegetable (<five servings per day) was 72.4 %. It was
lower than STEPS survey 2013 where percentage of inadequate intake of fruit and
vegetable was 98.9% [28], Similarly,in another study conducted in peri urban area .
prevalence of low intake of fruit and vegetable was 97.9 %[101]. Findings of
current study for inadequate intake of fruit and vegetable was lower than these
studies. However, fruit and vegetable intake was higher than the finding of STEPS
survey 2008(61.9%) [271.Fruit and vegetable consumption pattern is influenced by
sessional availability in the field and low family income. Thus separate study for

fruit and vegetable intake in Nepal is essential to conform the result.

Low level of physical activity was 11.6 % in current study. Physical inactivity was
higher than the STEPS survey 2013 (2.5%)[28]. In current study, most of the
physical activity was related to work in comparision to recreational activities and
low level of physical activity was highest among self-employed and

homemakers.Where most of the self-employed had retailer shop.That may be the
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cause for low level of physical activity in current study in comparision to STEPS
survey. However, in another study in peri-urban Nepalese population revealed high
prevalence of low physical activity (43.3%)[ 102], Geographic condition of the
study area, which is hilly and mountainous, might also be responsible to physical

activity.

In current study more than two third were hypertensive (40.5%)that was
discriminately higher than the finding of nationwidestudy (25.7%)[28]j. In another
study in eastern Nepal, prevalence of hypertension was 34%[103J. Reason for
higher prevalence of hypertension might be higher age ofstudy subjects in current
study, because the result was consistent with similar study among the population
more than 50 years of age. Prevalence of hypertension was 44.9% among people

aged 50 years and more in Banepa Municipality of Nepal[104],

Almost half (46.6%) of the participants had overweight in the current sudy.
Similaryobesity was 12.9%. Result of the current study was almost double than the
findings of STEPS survey 2013, where overweight was 21.6% [28], In the same
way, overweight was six times the findings of STEPS survey 2008(7.2%) [27].
Likewise, obesity was 4% in 2013 but it was only 1.7% in 2008[27. 28]. Thus, it
can be speculated that the trend of overweight and obesity was increasing within
five-year interval. That trend might have been reflected in the current study.
However, higher discripancy in range of results in different studiesnecessitates

separate nationwide study for overweight and obesity.

Prevalence of diabetes mellitus was 16.2% diagnosed by either fasting blood sugar
or postprandial blood sugar or history of antidiabetetic drugs in current study.
Result was four times higher than STEPS survey 2013. In STEPS survey2013
prevalence of raised fasting blood glucose was only 3.6%. High prevalence of
diabetes mellitus was contributed by raised postprandial blood sugar level
(8.3%).But, in another study conducted in rural and urban area of kathmanduamong
> 60 years of age. prevalence of diabetes was 25.9% [105], which was lower than
prevalence in current study. Higher age group, low socioeconomic status, and
exposure of multiple risk factors might be responsible for higher prevalence of
diabetes in current study. Thus we could conclude that means the prevelence of

diabetes was high among rural community.
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Raised total cholesterol was 23.2% in current study. Current finding was consistent
with STEPS survey 2013, where 22.7% had raised total cholesterol level[28].
Raised triglyceride level more was 27.2% in current study.Thisresult was consitent
with STEPS survey 2013 in which prevalence of raised triglycerideswas 25.2%
[28]. Decreased high-level lipoprotein was 46.7%.The result was lower than the
result of nationwide study where the prevalence of low UDL was 66.9%[28]. High
prevalence of overweight and obesity along with higher percentage of use of
harmful dose of alchol may be the explanation for these results. Prevalence of
different cholesterol was in parrelel to the prevalence of overweight and obesity

with male predominance.

Therefore it can be concluded that individual risk factors and risk for development
of cardiovascular diseases was high in current study population.Immidiate
designation and implementation of nccessary intervention is mandatory to control

risk factors and to reduce the burden of cardiovascular diseases.
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CHAPTER 6: CONCLUSION, RECOMMENDATIONS AND
LIMITATIONS

This Chapter includes:
6.1 Conclusions
6.2 Recommendations

6.3 Limitations of the study
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6.1 Conclusions

This study tried to assess the risk of cardiovascular diseases in next 10 years in rural
community of Nepal. Most of the participants were in mild risk of CVDs. One out
of seven people of the total population with age 40 to 80 years was affected by >
10% risk for development of cardiovascular diseases within nextlOyears.One fifth
respondent were in moderate to high risk afer including the second grade

hypertension.

Higher proportion of female were in moderate and high risk category of CVDs.
Risk was increased with increasing age where highest risk was seen in
seventies.Low level of education was responsible for CVDs risk. Kshetri, newar,
gurung and dalitcast groups had increased risk of CVDs. Retired, homemaker and
unemployed was the occupation having high risk of CVDs. Low economic

condition was found among moderate and high risk population.

One fourth of respndcnt were current smoker with similar proportion of participants
drinking alcohol currenly. Intake of inadequate amount of fruit and vegatablewas
highest. Almost one among ten respondents were not involved in adequate level of
physical activities. Hypertension was found in more than one third subjects.
Respndents suffering from diabetes mellitus were sixten percent while raised

cholesterol level was found in more than one tenth participants.
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6.3 Recommendations

On the basis of the study recommendations would be:

e Further large scale study including population ofdifferent geographical,
socioeconomical condition is recommended to assess 10-year risk of
cardiovascular diseases

» Follow up study is recommended to validate and recalibrate the WHO/ISH
tool

* Risk assessment program must be conducted in rural and urban population
of the country in both clinical and public health settings to using evidence
based tool like WIIO/ISI I risk prediction chart

* Intervention for primary prevention of moderate risk of fatal and non fatal
cardiovascular diseases should be designed and implemented

e Drug intervention should immediately beinitiatcd to those in high risk
population for development of fatal and non fatal coronary heart disease and
stroke

WIIO/1SIl chart should be incorporated in policy to categorize risk
population of cardiovascular disease and target the limited resources to

control the risk factors based on risk category
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6.2 Limitations of the Study

We are aware of limitations of the study.

e As the study was conducted in selected rural community, populaiton
coverage of the study was low. Higher number of indigenous populations
and female participants were involved in the study. But it was unintentional
and the study was designed in such a way that the sample population was
selected using standard method so that they truelyrespresent the study
population.

» Patient based knowledge was used to exclude the heart diease or stroke or
intermittent claudication. No investigations were used to conform the
cardiovascular diseaeses. This might have overestimated the risk population.

* WI10/1S11risk prediction chart is not validated in current population.

Thus, study finding should cautiously be generalized to rural population.
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Annex Il: Questionnaires (English)

Risk Prediction of Cardiovascular Diseases in selected rural community of Nepal

Survey Information

Location and Date Response Code
1. Ward code | I I WC
2. Interviewer name IN
I 1 °rtrr 1011
3. Date of completion of interview DI
dd mm year
4. Respondent name RN

Bal Maya Gurung

5. Respondent code i1

Respondent Phone No RP
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Step 1 Demographic Information

CORE: Demographic Information

Question Response
, Sex (Record Mate / Female as Male 1
' observed) Female 2

What is your date of birth? Ciodi i i

i
8. known, Go to C4
Don't Know 77 77 7777
dd mm year
9 How old are you? Years
' 1 11
In total, how many years have
you spent at school or in full-
10 Years

time study (excluding pre-

school)?

EXPANDED: Demographic Information

No formal schooling 1

What is the highest level of )
Less than primary

education you have 2

school

completed?

Primary school 5

completed

11.

Secondary school
4

completed

[INSERT COUNTRY- High school
SPECIFIC CATEGORIES] completed °

74

i ji-

Code

Cl

C2

C3

C4

C5



12.

13.

14.

15.

College/University

completed

Post graduate degree

Refused

Bramhan

Kshetri
Gurung
Dalit
Tamang
Other
Refued

Name if other

What is yowethnic

background?

Never married

Currently married

Separated

What is your marital status? Divorced

Widowed

Cohabitating

Refused

Government

Which ofthe foIIOWing best Non_go\/ernment

describes your mainwork Self-employed
Non-paid
Student
Homemaker
Retired

Unemployed (able to

status over the past 12 months?

Unemployed (unable

Refused
How many people older than 6
months, including yourself, live Number of people

in your household?

75
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Cé6

88

C8

© 0o N o g B W N

[o ]
[ee]

C9



Question Response Code

Taking the past year, can you Per week ClOa
Goto Tl
tell me what the average
earnings of the household have ORper 1 1 1 1 1 1 1 1
been? Clob
month Goto Tl
16.
(RECORD ONLY ONE, NOT
ALL 3) OR poryear T Cloe
Goto Tl
Refused 88 clod

Step 1 Behavioural Measurements

CORE: Tobacco Use

Now | am going to ask you some questions about various health behaviours. This includes things
like smoking, drinking alcohol, eating fruits and vegetables and physical activity. Let's start with

tobacco.

Question Response Code

Do you currently smoke any Yes 1

tobacco products, such as

cigarettes, cigars or pipes?
17 Tl

(USE SHOWCARD) No 2 1fNo, go to T6

Yes 1

Do you currently smoke T2

18- tobacco products daily? N 2 IfNo, goto
0
T6

19. How old were you when you Age (years) T3

L 4-J10t Aonen .l
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20.

21

22.

23.

First started smoking daily?
Do you remember how long

ago it was?

(RECORD ONLY 1, NOTALL

On average, how many ofthe
following do you smoke each

day?

(RECORD FOR EACH TYPE,
USE SHOWCARD)

Don 7 Know 77

Did you try to stop smoking

within this year ?

Did you get advice from the

physician to stope smoking?

Don’t know 77

In Years

OR in Months

OR in Weeks

Manufactured

cigarettes

Hand-rolled

cigarettes

Pipes full oftobacco

Cigars, cheroots,

cigarillos

Other

Other (please
specify):

Yes

No

No

77

to Tha

* " 11fKnown, go

— 11

| f Other,

go to T5other,

— 1" elsegoto

T9

Goto T9

If Known, go

T4a

Tab

T4c

T5a

T5b

T5c

T5d

T5e

T5othe

r

T6

‘17



24.

25.

26.

27.

28.

29.

Did you smoke in the past?

In the past, did you ever smoke

daily?

How old were you when you

stopped smoking daily?

How long ago did you stop

smoking daily?

(RECORD ONLY I, NOTALL

3)

Don 7 Know 77

Do you currently use any
smokeless tobacco such as
Do you currently

usesmokcless tobacco products

daily?

CORE: Alcohol Consumption

OR

OR

Yes
No
Yes
No

Age (years)

Don’t Know 77

Years ago

Months ago

Weeks ago

Yes
No

Yes
No

The next questions ask about the consumption of alcohol.

Question

30.

31.

Have you ever consumed an
alcoholic drink such as beer,
wine, spirits, fermented cider or
Have you consumed an
alcoholic drink within the past

12 months?

2 IfNo, goto

= A *|fKnown, go

to T9

* 11 IfKnown, go

to T9

111 IfKnown, go

to T9

2 1fNo, go to T12

2 1fNo, go to T12

Response

Yes 1

No 2 [IfNo, go to DI
Yes 1

No 2 |IfNo, gotoDI

78

T8

T9

TIO

Tl la

Tllb

Tile

TI2

TI3

Code

Ala

Alb



32.

33.

34.

35.

36.

37.

During the past 12 months, how
frequently have you had at

least one alcoholic drink?

(READ RESPONSES, USE
SHOWCARD)

Have you consumed an
alcoholic drink within the past
During the past 30 days, on how
many occasions did you have at

least one alcoholic drink?

During the past 30 days, when
you drank alcohol, on average,
how many
standardalcoholicdrinks did
you have during one drinking

occasion?

(USE SHOWCARD)

During the past 30 days, what
was the largest number of
standard alcoholic drinks you
had on a single occasion,
counting all types of alcoholic

drinks together?

During the past 30 days, how

many times did you have

four or more standard
alcoholic drinks in a single

drinking occasion?

Daily

5-6 days per week

1-4 days per week

1-3 days per month

Less than once a

month

Yes
No

Number

Don't know 77

Number

Don't know 77

Largest number

Don't Know 77

Number oftimes

Don't Know 77

79

A2

A3
1fNo, go to D1

A4

A5

A6

A7



CORE: Diet
The next questions ask about the fruits and vegetables that you usually eat. | have a nutrition card
here that shows you some examples of local fruits and vegetables. Each picture represents the size of

a serving. As you answer these questions please think of a typical week in the last year.

Question Response Code
In a typical week, on how many Number of days
38. days do you eat fruit? Don't Know 77 =11 |IfZero D1

days, go to D3

How many servings of fruit do Number of servings

39. you eat on one ofthose days? D2
Don't Know 77 1+ 11
(USE SHOWCARD)

In a typical week, on how many Number of days

D3
40. days do you eat Don't Know 77 1 ' ' 1fZero
vegetables1(USE SHOWCARD) days, go to D5
How many servings of
vegetables do you eat on one of Number of servings D4
4L those days? (USE Don’t know 77
SHOWCARD) P
EXPANDED: Diet
Vegetable oil 1
What type of oil or fat is most
often used for meal preparation Lard or suet 2
in your household?
Butter or ghee 3
D5

42. Margarine 4
(USE SHOWCARD)

5 If Other, go to D5
(SELECTONLY ONE) Other
other

None in particular 6

80



How often do you add salt to
your food before you eat it or

as you are eating it?

43
(SELECT ONLY ONE)

(USE SHOWCARD)

What is the total amount of
44 salt intake in the family

except for the domestic use?

CORE: Physical Activity

Next | am going to ask you about the time you spend doing different types of physical activity in a

typical week. Please answer these questions even if you do not consider yourself to be a physically

active person.

Think first about the time you spend doing work. Think of work as the things that you have to do
such as paid or unpaid work, study/training, household chores, harvesting food/crops, fishing or
hunting for food, seeking employment. [Insert other examples if needed).
following questions 'vigorous-intensity activities' are activities that require hard physical effort and

cause large increases in breathing or heart rate, 'moderate-intensity activities' are activities that

None used 7

Don’t know 77

Always

Often

Sometimes

Rarely

Never

Don't know

K g/month

Other | 1 1 1 1

1 DS1

77

DS2

require moderate physical effort and cause small increases in breathing or heart rate.

81
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Question Response Code

Work

Does your work involve vigorous-intensity Yes 1
activity that causes large increases in
breathing or heart rate like [carrying or
liftingheavy loads, digging or construction

45. Pl
work] for at least 10 minutes

No 2 IfNo,gotoP 4

continuously?

[INSERT EXAMPLES] (USE

SHOWCARD)
In a typical week, on how many days do
Number
46. You do vigorous-intensity activities as part P2
of days
of your work?
How much time do you spend doing P3
Hours:
47. vigorous-intensity activities at work on a (a-b)
minutes
typical day? hrs mins
D k invol derate-
oes your work involve moderate ves 1
intensity activity, that causes small
increases in breathing or heart rate such as
48. brisk walking [or carrying light loads] P4
for at least 10 minutes continuously? No 2 IfNo,gotoP 7
[INSERT EXAMPLES] (USE
SHOWCARD)
In a typical week, on how many days do
Number P5
49. Yyou do moderate-intensity activities as
of days
part of your work? 1 1
How much time do you spend doing P6
50. Moderate-intensity activities at work on a Hours: 11 i.i (a-b)
minutes
typical day? hrs mins

Travel to and from places

The next questions exclude the physical activities at work that you have already mentioned.

Now | would like to ask you about the usual way you travel to and from places. For example to

work, for shopping, to market, to place of worship. [Insert other examples if needed]
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Do you walk or use a bicycle (pedal cycle) Yes 1

51 for at least 10 minutes continuously to get P7
to and from places? No 2 IfNo,gotoP 10
5 In a typical week, on how many days do Number 1 1 P8
52. i
you walk or bicycle for at least 10 minutes of days
How much time do you spend walking or Hours: L1 P9
53. bicycling for travel on a typical day? minutes (a-b)
hrs mins

CORE: Physical Activity, Continued
Question Response Code

Recreational activities
The next questions exclude the work and transport activities that you have already mentioned.
Now | would like to ask you about sports, fitness and recreational activities (leisure), [Insert relevant
terms].
Do you do any vigorous-intensity
Yes 1
sports, fitness or recreational
(leisure) activities that causc large
increases in breathing or heart rate
54. P10
like [running orfootball] for at
No 2 1fNo, go to P 13
least 10 minutes continuously?
[INSERT EXAMPLES] (USE
SHOWCARD)
In a typical week, on how many
days do you do vigorous-intensity
55. Number of days Pl 1
sports, fitness or recreational
(leisure) activities? EN—
How much time do you spend
doing vigorous-intensity sports, P12
6. . o Hours:minutes i i i m m j
fitness or recreational activities on a (a-b)
typical day? hrs mins
Do you do any moderate-intensity
sports, fitness or recreational
57. P13
leisure) activities that cause a
( ) No 2 1fNo, go to P16

small increase in breathing or heart
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In a typical week, on how many

days do you do moderate-intensity

58. Number of days

sports, fitness or recreational
(leisure) activities?
How much lime do you spend

doing moderate-intensity sports,

59. Hours : minutes

fitness or recreational (leisure)

activities on a typical day?

Sedentary behaviour

P14
11
PI5
11
(a-b)

hrs mins

The following question is about sitting or reclining at work, at home, getting to and from places, or

with friends including time spent sitting at a desk, sitting with friends, traveling in car, bus, train,

reading, playing cards or watching television, but do not include time spent sleeping.

[INSERT EXAMPLES] (USE SHOWCARD)

How much time do you usually

spend sitting or reclining on a Hours : minutes

typical day?

CORE: History of Raised Blood Pressure
Question

Have you ever had your blood pressure
61 measured by a doctor or other health

worker?

Have you ever been told by a doctor or other
62 health worker that you have raised blood

pressure or hypertension?

63 Have you been told in the past 12 months?

84

Yes

No

Yes

No

Yes

No

R

1

rr. 111
hrs mins
esponse Code
HI
IfNo, go to H6
H2a
IfNo, go to H6
H2b



EXPANDED: History'of Raised Blood Pressure

Are you currently receiving any ofthe following treatments/advice for high blood pressure

prescribed by a doctor or other health worker?

Drugs (medication) that you have ves 1
H3a
taken in the past two weeks
P No 2
Yes 1
Adyvice to reduce salt intake H3b
No 2
64 Yes 1
Advice or treatment to lose weight H3c
No 2
Yes 1
Advice or treatment to stop smoking H3d
No 2
Yes 1
Advice to start or do more exercise H3e
No 2
Have you ever seen a traditional Yes 1
65 healer for raised blood pressure or 114
hypertension? No 2
Are you currently taking any herbal
Yes 1
66 O traditional remedy for your raised 115
hlooH nressure?
No 2
History of Diabetes
Question Response Code
Have you ever had your blood Yes 1
H6
67. sugar measured by a doctor or No 2 1fNo, goto
other health worker? CvD1
Have you ever been told by a Yes 1 H7a
68.
doctor or other health worker No 2 1fNo, go to
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Have you been told in the past

H7b

69. 12 months?

History of Diabetes
Are you currently receiving any of the following treatments/advice for diabetes prescribed

by a doctor or other health worker?

Yes 1
Insulin H8a
No 2
Drugs (medication) that you Yes 1
have taken in the past two H8b
No 2
weeks
70. Yes 1
Special prescribed diet H8c
No 2
Advice or treatment to lose Yes 1
H8d
weight No 2
Advice or treatment to stop Yes 1
H8e
smoking No 2
Adyvice to start or do more Yes 1
H8f
exercise No 2
Have you ever seen a Yes 1
71. traditional healer for diabetes H9
. No 2
or raised blood sugar?
Are you currently taking any Yes 1
72. herbal or traditional remedy for H10
No 2
your diabetes?
History of Cardiovascular diseases in the family
Question Response Code
Does your relative have Yes 1
73. Stroke, Heart attack, HI 1
3 No 2 1fNo, go to

peripheral arterial diseases ?
Mpl

86



History of Menopause (only for female)
Question Response Code
75 Are you menstruating Yes 1

No 2 Ifyes, go to M3

76 When did your menstruation Age of stoppage of 11

Hl 4
stop? menstruation

years

What was the age of starting .
24 Year: H12
stroke or heart attack or

Step 2 : Physical Measurement

CORE: Height and Weight

Question Response Code
77. Interviewer ID P Ml
78. Height in Centimetres L0 lit

icm)
79. Weight in Kilograms (kg) Wit

Iftoo largefor scale 666.6

No 2
CORE: Waist
80. Waist circumference in Centimetres w C
m | —
CORE: Blood Pressure
81. Reading 1 L1 11 Bpla

Systolic ( mmHg)

Diastolic (mmHg) 1111 Bplb
82. Reading 2 Systolic ( mmHg) 1111 Bp2a
Diastolic (mmHg) 1111 Bp2b
83. Reading 3 Systolic ( mmHg) 1111 Bp3a
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84.

During the past two weeks, have
you been treated for raised blood
pressure with drugs (medication)
prescribed by a doctor or other

health worker?

Hip Circumference

Step 3 Biochemical Measurements

85.  Hip circumference
Question

86. Name of Respondent

87. 1D of respondants

88. Phone no ofrespodent

89. Name oftechnician

90. Time ofday blood specimen
taken (24 hour clock)

91. Fasting blood glucose

92. Blood glucose 2 hrs after oral

93. Today, have you taken insulin
or other drugs (medication)
that have been prescribed by a
doctor or other health worker
for raised blood glucose?

94. Total cholesterol

95. During the past two weeks,

Diastolic (mmHg)

Yes

No

in Centimeters

(cm)

(I Bp3b

Response Code
Thbt

Hours : minutes 11 1.1 11

hrs mins
FBS

moidl
PPBS

moidl
Yes 1 AD

No 2

TC

moidl g
Yes 1 AC
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96.

97.

have you been treated for No
raised cholesterol with drugs
(medication) prescribed by a

doctor or other health worker?
Triglycerides mg/dl

HDL Cholesterol mg/dl

SN

(ST

[

_ —_

[T

(S

TG

HDL
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Annex IV: WHO/1SH risk prediction chart

WHO/ISH Risk prediction charts

Figure 22. WHO/ISH rick prediction chart for SCAR D. 10-year risk of a fatal or non-fatal
cardiovascular event by gender, age, systolk blood pressure, total bbod cholesterol, smoking
status and presence or absence of diabetes me[Situs.

Risk Level <10% 101.1s .70% tm lo .40*t H i

SEAft D People with Diabetes MeUttus

Ace . Male Feirale B2
(y«nl Non-smoker S'noter Non siraier sinker

70

60

™

50
40
cholesterol *~w)

SEAR 0O People without Diabetes Mellltus

AC . Male Female -
Non-smoker Smoker Non-smcfcer Smoker n4]|

IO
1SO
70 uo
120
IO
60 IO

50

40 uo
Cholesterol >~t/n

This chart can only be used for countries of the WHO Region of South-East Asia,
sub-region D, in settings where blood cholesterol can be measured (see Table 1).
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Annex V: Kish Household Coversheet

List the sex and age of all adults in the house aged 40-80 years in the empty table below.
To complete the Rank column, order all adults in the list by: Example’
» males in order of decreasing age

(oldest to youngest) Sex  Age Rank

females in order of decreasing age M 45 1
(oldest to youngest) F 47 3
M 28 2

F 35 4

In the Kish Selection Table find the square whose column heading matches the last digit
of the Household Number and whose row heading matches the total number of eligible
persons in the household. The person whose Rank matches this number is the selected
participant for this household.

List all persons age 40-80 in household

Full physical household

Sex Age Rank  Selected Respondent
address:
Household Number
Number of Last Digit of Household Number
Eligible Persons
in Household 0 1 2 3 4 5 6 7 8 9
Kish Selection '"able: 1 1 1 1 1 1 1 1
2 1 2 2 1 2 1 2 1 2
3 1 3 1 2 3 1 2 3
4 1 2 3 4 1 2 3 4 1 2
5 1 2 3 4 5 1 2 3 4 5
6 6 1 2 3 4 5 6 1 2 3
7 5 6 7 1 2 3 4 5 6 7
8 1 2 3 4 5 7 8 1 2
9 8 9 1 2 3 5 6 7 8
10 9 10 1 2 3 4 5 6 7 8

104



Annex VI: Participants Feedback Form

wii cT™r yRiM r

7211 W
R oA 1 = I 1 o PPN
Wmfrm I. D
Wt MR
A cm WitfcTSRT TPTcPt MMrfem 3RJTFT *TRrf*6T "SW STT <MI4+1 T Iftldlcb) wrfn FTf?hH ¢ R R I m
jrtaro w»nfntr dirc, ffrw, AN ft,t o w spruit, *tsj% +T 3r A tt ct%ht mcmu “nsw
JTTWT 3TTSIRTTT CIT <rhHTh A fRUPf wflfadT SFpTFT *FT Hlfsm.-+1 FT |
W s
=
4 A DT
nms+i siifiRch tttt, gnr <nwtrft htc ¥rw t $.
Blood Pressure Systolic mmHg
DiastolicmmHg
Blood Sugar Fasting mmol/1
2 hr post Prandial after glucose mmol/1
Total cholesterol mmol/1
HDL mmol/1
Triglyceride mmol/1
SiTHIdI+di+H ..........
fiHKIVHA .. ........... / Signature...
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Annex VII: Map of study site/Geographical Location

LAMJUXG DISTRICT

\t
Sunderbazar and
Bhotewodar village
development committe of
Lamjung District of Nepal
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Annex VI1II: Work plan

Work plan
November Feb
>
c
< % De  sep
Septe c-
mber October Feb
ww WW w w w W W wkK
k k K K K K K K K 3 w
Activities 4 4 3 4 2 3 4 1 2 K4

Proposal development
and ethical clearance

Literature Review
Training for Data
Collector

Community mobilization
Pilot testing

Data collection

Data Management and
Analysis

Draft Report Writing

Final Report Submission
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