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CHAPTER 1 

INTRODUCTION AND LITERATURE REVIEW 

1.1 Introduction 

1.1.1 Background 

The empirical shift of global burden towards Non-Communicable Diseases 

kills 40 million people each year which is equal to 80 percent death globally. Age 

between 30-69 is most vulnerable age group for NCDs and almost half of people die 

in this age group. NCDs strike hardest to the low and middle-income populations. 

NCDs are diseases of long duration and generally of slow progression. According to 

a systemic analysis of 21 regions globally on the burden of diseases, the incidence of 

NCDs among socially disadvantage people will be more when compared to the 

people of higher social positions, because they were at great risk of being exposed to 

harmful products, such as tobacco, alcohol and unhealthy food, also having limited 

access to health services (WHO | NCDs 2017). 

Mining accounts for only one percent of the global workforce but it is 

responsible for about eight percent of the fatal accident at workplace.(Mining, 2010) 

Mining activity contributes significantly (2.5-3 percent of GDP) to the economy of 

India. Mine workers face a constantly changing combination of workplace 

circumstances and not only suffer from external factors, they also face denial of 

access to food and health. Mining in India is in developing stage, so worse situation 

warranted. Constant exposure to chronic and occupational diseases as a result of 
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mining, there is a tragic gap in the availability of scientific data on hazards in Indian 

mining sector (Dabhadker et al., 2013).  

Lack of political will, gross corruption at government level and little 

understanding of human values are the driving factors to throw away mine worker’s 

health responsibility. Mining is one of the industries that influence the condition of 

surrounding area. Health problems presented as the scientific and technical problem 

against law implementing agency and complain and evidence brushed under the 

carpet by the mine management. Mining activity being an economy promoting 

activity, health issues of mine workers must be considered as an important index for 

human growth and development (Dabhadker et al., 2013). 

1.1.2 Non-communicable diseases (NCDs)
 

 Non-communicable diseases are also known as chronic diseases because 

they are of long duration, slow progression and do not spread from one person to 

another person. Four main categories of NCDs are cardiovascular diseases (heart 

attack, stroke etc.), cancer, chronic respiratory diseases (chronic obstructive 

pulmonary disease, asthma) and diabetes. As per WHO there are ten facts about 

NCDs listed as below (WHO | 10 facts on NCDs). 

 NCDs are responsible for 63 percent of all death worldwide 

 Low and middle-income countries contribute to 80 percent of total death 

from NCDs 

 More than nine million of total death from NCDs in the world occur before 

the age of 60 years 
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 Around the world, men and women equally affects by NCDs 

 NCDs are preventable through effective interventions that tackle shared risk 

factors 

 NCDs force many people into poverty due to catastrophic health expenditure 

and large impact on productivity 

 Around 1.5 billion population in the world above age of 20 were overweight 

in 2008 

 Around 43 million children under age 5 in the world were overweight in 

2010 

 Tobacco use kills 6 million people per year in the world 

 If the major risk factors were eliminated through interventions, 40 percent of 

cancer and three quarters of heart disease would be prevented.  

1.1.3 Risk factors for NCDs 

 Modifiable behavioral risk factors 

 Interventions and changing life style can change the influence of risk factors 

on NCDs. They are called modifiable risk factors. Modifiable risk factors include 

tobacco use, physical inactivity, harmful use of alcohol and unhealth diet. All these 

will increase the risk of NCDs. 

 Metabolic/physiological risk factors 

 Behavioral risk factors will lead to metabolic or physiological fluctuations in 

the body which lead to increase the risk of NCDs. They include raised blood 
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pressure, overweight/obesity, hyperglycemia (elevated blood glucose level) and 

hyperlipidemia (elevated level of fat in blood).
 

1.1.4 Hypertension 

One of the key risk factors for the cardiovascular diseases is the 

hypertension. Early detection, adequate treatment and good control of hypertension 

attract significant health and economic gains, otherwise complications of 

hypertension like cardiac bypass surgery, carotid artery surgery and dialysis 

influence the individual and government budgets. The increasing prevalence of 

hypertension is attributed to population aging, growth, behavioural risk factors like 

tobacco use, alcohol use, physical inactivity, unhealthy diet and excess weight 

(WHO 2013). 

Hypertensives are known to have a higher risk of developing coronary artery 

diseases, congestive heart failure, cerebrovascular diseases and stroke as compared 

to normotensive subjects. Cardiovascular risk and event study from 17 low, middle 

and high-income country showed mean INTERHEART score was higher in high 

income countries but rate of cardiovascular event was low. Low income countries 

showed totally inverse trend and risk score was low but event rate was high (Yusuf 

et al., 2014). A recent report on the global burden of hypertension indicate that 

nearly one billion had hypertension in 2000 and this is predicted to increase to 1.56 

billion by 2025 (Sushan Jeffrey, 2005). Effect of age and body mass index on the 

status of prehypertension and hypertension was significantly associated with 

hypertension and among 1690 mine employee 264 had hypertension (Dhumne and 

Dhatrak, 2015). Canadian health measures survey reported that insufficient physical 
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activity, family history of hypertension and socioeconomic inequalities can impact 

hypertension (Shi and de Groh, 2012). Systemic review and meta-analysis of 

hypertension prevention, control and awareness reported age, tobacco use, alcohol 

use, obesity, low physical activity as the main risk factors for hypertension (Anchala 

and Kannuri, 2014). 

 

Figure 1.1 – Main contributory factors to high blood pressure and its complications                 

                     (Mondiale de la santé, 2014) 

International society of hypertension (ISH) per se is having substantial risk 

for incidence of coronary heart diseases (CHD), stroke, cardiac failure and 

peripheral vascular disease, which was evident from Framingham heart study. 

Incidence of arterial hypertension (AH) in the miners is dependent on the length of 

service, growing significantly with its duration, as well as on the mining geological 

and mining engineering features of the mining plants, as evidences by surveys 

employing epidemiological and mathematical-statistical methodological approaches 
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(Cherkesov et al., 1994). The miners in the mining plants with steeply pitching coal, 

working under more unfavourable labour conditions, were found to experience 

particularly high AH rates. In all age groups of miners, a high percentage of 

individuals with borderline AH was revealed. Testing of the coal mine occupational 

factors contribution to the development of AH in miners of basic occupations allow 

these to be considered potential risk factors (Cherkesov et al., 1994) (Dhumne and 

Dhatrak, 2015). 

1.2 Literature review 

1.2.1 Global scenario 

 Non-communicable diseases account for more than 60 percent morbidity 

globally of which 80 percent of death occur in low and middle-income countries and 

most of it occurs before 60 years of age (WHO | NCDs 2014). It is anticipated that 

by 2020, the death due to non-communicable diseases will be almost three quarters 

more compared to the communicable, perinatal, neonatal and nutritional disorders. 

And by 2030 it will become major cause of death in the world. (Sacco and Smith, 

2013) In 2012 United Nations (UN) conference on sustainable development referred 

NCDs as ‘one of the major challenges for sustainable development in 21
st
 century 

(Clark, 2013). 

 NCDs are a major threat to economy, health and development. NCDs and 

mental health conditions could cost the world about 50 trillion dollars lost in 

economic output from 2010 to 2030 (WEF 2014).
 
The 2011 World bank report, ‘The 

growing danger of NCDs, acting now to reverse course’ emphasizes the 

overwhelming impacts of NCDs on national economies because NCDs affect adults 
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in their most productive years. The increase in NCDs can reduce labor supply and 

affects productivity, yield lower returns on human capital investments, reduce 

domestic consumption and lower tax revenues and substantially increase public 

health and social welfare expenditures. 

Prevalence study using WHO steps approach in rural Indonesia showed that 

well off groups in the rural area has already reached a level similar to urban area (Ng 

et al., 2006b). Study in the Southeast Asia stated tobacco use, physical inactivity and 

unhealthy diet as major problem stem and advocates redesigning of health care 

system to improve the referral system and starts chronic care at primary level (Dans 

et al., 2011). Nationwide steps survey in Malawi, a poor country in central-southern 

Africa. stated that majority (93.3 percent) people with raised blood pressure were 

not aware about their medical problem (Msyamboza et al., 2011). Brazil has 

implemented major policy for prevention of NCDs hence succeeded in decreasing 

the age-adjusted mortality by 1.8 percent (Schmidt and Duncan, 2011).  

 Tobacco is accountable for 6 million deaths (including deaths due to the 

passive smoking) globally every year and is expected to increase to 8 million by 

2030. World Health Organization estimated that, other modifiable risk factors such 

as insufficient physical activity, low fruit and vegetable intake, and harmful alcohol 

consumption accounts for 3.2 million, 1.7 million and 1.1 million deaths 

respectively. NCDs disproportionally affects the lower income groups in a society, 

although the NCD risk factors are often present in the high-income groups as well. 

This could be due to the difference in access to health services for the rich and poor 

in any society (WHO | NCDs 2012). Prevalence of risk factors for NCDs study in 
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urban area of Afghanistan reported high prevalence of smokeless tobacco in 

compared to smoking tobacco and obesity was significantly associated with sex 

(Saeed, 2014). 

 Elevated blood pressure is the leading NCD risk factor and account for the 

16.5 percent of the attributable death globally. Similarly, tobacco use (9%), elevated 

glucose (6%), physical inactivity (6%) and overweight and obesity (5%) all are the 

NCD risk factors that contribute to the mortality rate in our society. Rapid rise in 

overweight and obesity rates are seen among young children in low and middle-

income countries (WHO | NCDs 2014). 

1.2.2 Indian scenario 

 India is a diverse country and many states in India are passing through an 

epidemiological health transition with high rate or urbanization. Urbanization has 

led to economic improvement, the consequences of which is increased food 

consumption, tobacco use and decreased physical activity. One of the effect of this 

epidemiological transition is a shift in the disease pattern from communicable to 

non-communicable disease (Gupta et al., 2010). Chronic diseases contribute to an 

estimated 53 percent of death and 44 percent of disability adjusted life years lost 

(Lee and Shiroma, 2012). The morbidity and mortality in most productive phase of 

life is posing serious challenges to Indian economy and society.
 

 Chronic diseases risk factors, morbidity and mortality surveillance is 

important in India because of varied dimensions across population subgroups(Deepa 

et al., 2011). According to INTERHEART STUDY, the New Delhi birth cohort 

evaluation found that the incidence and prevalence of risk factors are high among 
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young age and it rapidly show transitions. Incidence of obesity is high among 

women compared to man whereas incidence of hypertension and diabetes were more 

among man compared to women (Dhumne and Dhatrak, 2015). High prevalence of 

self-reported smoking and smokeless tobacco was found in the tobacco consumption 

pattern study in north India following steps approach (Gupta et al., 2010). High 

burden of NCDs risk factors comparable with United States was reported in 

community based study in Kerala (Thankappan et al., 2010). Prevalence of 

hypertension increased in last 25 years in Kerala as reported by national 

cardiovascular disease database.
 

1.2.3 Gujarat scenario 

 Population of Gujarat increased from 6.03 Crores to 6.63 Crores during the 

2011 to 2016, makes it to top 10 populous state in India. Significant steps are 

required to be taken at the community level for prevention and control of NCDs. 

There are very few community based models available in Gujarat to address this 

problem. In order to develop such a model, one of the prerequisites is availability of 

baseline data on the burden of the diseases. It will help in better planning of the 

resources required for the control. Effect of education on the age of diagnosis of 

hypertension and diabetes mellitus could be documented in the study. The 

percentage of hypertensives and diabetics taking treatment was significantly high 

with more females taking treatment for hypertension as compared to males (Dhumne 

and Dhatrak, 2015). Triable labour study in Gujarat reported 17 percent of 

prevalence of hypertension and smoking was the only factor associated with the 

hypertension (Tiwari, 2008). 
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 Gujarat being the second highest state in tobacco production, higher 

prevalence of smokeless tobacco consumption has been observed among both rural 

men and women in all age-groups compared to urban region. As a result, oral and 

oropharyngeal cancers are the leading malignant diseases in the rural area of Gujarat 

state (The Gujarat Cancer and Research Institute, 2011). Tobacco control act has 

mandated the ban on tobacco sales to minors or near educational institutions and 

smoking in public places, etc. However, poor implementation of the act and easy 

availability of pan masala, guthka, areca nut, and slaked lime resulted in high 

prevalence of the use of smokeless tobacco (Yadav et al., 2010). There is an ethnic 

difference between BMI and hypertension association and optimal BMI cut off in 

Gujarat (Verma et al., 2013). 

1.2.4 Mining scenario 

Most studies on mine workers were focusing on occupational hazardous and not 

much importance given to extended exposure and condition in and around of mine. 

Metabolic indicators were significantly associated with duration of employment 

(Rodriguez-Fernandez et al., 2015). The mining industry is contributing directly to 

the economy and chronic diseases now emerging as an important risk for industry, 

investment in workplace safety and health required for sustainable growth of mining 

industry. Following workplace characteristics and nature of working condition 

increased the risk of type-2 diabetes and chronic diseases in mine workers (Elizabeth 

O'Neill, 2014). 

 A largely male workforce   

 Shift workers 
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 Largely sedentary tasks 

 Rural and remote locations 

1.2.4.1 Studies on mine workers – Global scenario 

Most studies on the health issue of mine workers reported prolonged 

exposure, safety and protection from the occupational hazards. Increase in 

contracted workers and decline in union power of mine workers have major impact 

on health of mine workers. In the era of globalization mine ownership also matters 

otherwise unknow to workplace culture (Kramer et al., 2017). Dyslipidemia and its 

risk factors among Chinese mine workers reported that smoking physical activity 

and marital status of mine workers positively associated with the high cholesterol 

level (Fan et al., 2017). Prevalence of hypertension and obesity was found higher 

among coal mine workers than the general population in America (Casey et al., 

2017). A study on genetic effect of hypertension showed Mitochondrial DNA copy 

number among Chinese mine workers was not significantly associated with 

hypertension but family monthly income and alcohol use made their influence 

weaken (Guo et al., 2017). Prevalence of hypertension was more among noise-

exposed group of Chinese coal mine workers and occupational noise was the 

independent risk factors for hypertension. Life style and behavioral factors may be 

the confounding factors for hypertension (Liu et al., 2016). Positive association was 

found between type of workplace and lung function in mine workers with different 

years of work experience (Skoczyńska et al., 2016). 
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1.2.4.2 Studies on mine workers – Indian scenario 

India ranked fourth in the global mineral production and Indian mining 

sector contributes to 2.5 percent of the GDP and this contribution trends is on 

decline side from 1992 because of the strict regulation and mismatch in local and 

global demand (FICCI, 2013). Few studies conducted in Indian mine for health-

related issue and very few for chronic diseases and NCDs. Nutrition along with 

environmental disease is area of concern in Indian mine workers and average intake 

of calorie was less than the standards requirement per person per day. Workers earn 

12750 Rupees per month with overtime but they spend almost one third on alcohol, 

tobacco and gutkha. Females were working only in office (Dabhadker et al., 2013). 

Finding from the morbidity study in Goa open case mine stated that prevalence of 

hypertension was eight percent and majority of mine workers belong to age group of 

18-35 years with a few female workers (Oliveira et al., 2014). 

1.2.4.3 Studies on mine workers – Gujarat scenario 

Mining sector in Gujarat is governed by mine and mineral department 

without any ownership from private players. GMDC as a public-sector unit owns 

majority of mines in Gujarat. This is the first study about any kind of health survey 

particularly hypertension and NCDs among mine workers of Gujarat hence no data 

or study found during literature search. 
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1.2.5 Rational for using WHO step wise approach 

To address the global health problem, in 2013, the World Health 

Assembly—the decision-making body of the World Health Organization (WHO)—

adopted a Global Monitoring Framework for NCDs with 25 key indicators to track 

progress in prevention and control of NCDs. The World Health Assembly also 

agreed upon global voluntary targets linked to the Global Monitoring Framework to 

prevent and control NCDs. The main targets were to reduce premature mortality 

from the four main NCDs by one quarter and specific targets for the main 

behavioural and metabolic NCD risk factors and two health systems targets by 2025. 

Furthermore, in 2015, the 2030 Agenda for Sustainable Development Goals 

recognizes the importance of addressing NCD issues with the inclusion of a 

similarly ambitious target to reduce the number of premature deaths from NCDs by 

one third by 2030. 

By combining WHO STEPS methodology and in-depth methodology we can 

find out how the NCD risk factors are distributed in populations, who among the 

population is affected because of it and does it reach the world’s poor. In this 

context Decision Support System (DSS) will chart the shift of population risk 

profiles and will give an idea about epidemiological transition in poorer countries 

(Ng et al., 2006), So combination of these two methodologies are more beneficial 

for developing countries.  

1.3 Rationale for the study 

There are a few studies found among the mine workers pertaining 

hypertension and NCDs risk factors. Most of the studies has been carried out to 



14 
 

determine the prevalence of pneumoconiosis mainly silicosis. This may be the first 

kind of the study among mine workers depicting the risk of non-communicable 

disease and prevalence of hypertension. GMDC is one of the major public-sector 

company engaged in the coal mining in Gujarat. Location of mines is in the 

geographically isolated and in the tribal area. In the era of rapid industrialization and 

economic growth, mining industry plays an important role in Gross Domestic 

Product of state as well as country. Productivity is mostly depending on the health 

status of the workers and assessing chronic disease risk factors, we can intervene in 

promoting the health of the workers. Diversity of lifestyle, gender and working 

conditions were identified as a research gap in the academic report of Lulea 

University of Technology (Abrahamsson et al., 2014). 

1.4 Objective of the study 

To assess the prevalence of hypertension and NCD risk factors among mine 

workers of Gujarat Mineral Development Corporation, Gujarat. 

1.5 Research question 

1. What is the prevalence of hypertension? 

2. What are the risk factors for NCDs among mine workers of GMDC? 
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CHAPTER 2 

METHODOLOGY 

2.1 Study design: Cross sectional survey 

2.2 Study setting 

The study was conducted in six mines of GMDC listed below in Figure 2.1 

 

2.3 Study population 

Mine workers in the age group 25-64 years at the time of data collection and 

who work in GMDC. 

2.3.1 Inclusion criteria 

1.   Mine workers in the age group 25-64 years working in GMDC 

2.   Regular and contractual mine workers of GMDC 
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2.3.2 Exclusion criteria 

1. Those who were absent during the study period either due to suspension or 

leave 

2. Those who did not consented to participate and age below 18 years and age 

above 64 years 

2.4 Sampling criteria 

For the present study, stratified sampling was followed. Two stage sampling 

was done. First the target population was divided into two strata as per geographic 

location of mine and then participants were chosen from each stratum proportionate 

to the sample size. 

2.5 Sample size estimation 

Sample size was estimated using Open Epi 3.01. with an assumption of 

anticipated prevalence of 20% precision 5 percent and design effect of one, the 

required sample size was estimated to be the 231 and rounded to 260 considering 

exclusion criteria and non-response rate. 

2.6 Sample selection procedure 

2.6.1 Stratum selection- There were nine working mines in Gujarat Mineral 

Development Corporation (GMDC) and total workforce was around 3700 workers. 

For the present study, six mines were chosen based on their geographical location in 

to two strata with one contained three mines. One stratum of three mines was 

selected from Kutch area and one stratum of three mines was from South Gujarat 

region. 
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Table 2.1 - List of six randomly selected mine of GMDC 

No Name  Number of 

 

participants  
1 Kadipani 43 

2 Mata no madh 43 

3 Panandhro 44 

4 Rajpardi 44 

5 Tadkeshwar 43 

6 Umarsar 43 

 TOTAL 260 

 

2.6.2 Participant selection- Eligible participants for each mine were randomly 

selected from muster roll of respective mines. On an average there were 43 

participants from each mine randomly selected following proportion to size. Finally, 

260 participants were selected for the study. 

Figure 2.2 - Schematic representation of sample selection 

GMDC 

NINE WORKING MINES 

SIX MINES RANDOMLY SELECTED 

TWO STRATA OF THREE MINES 

PROPORTIONAL ALLOCATION OF SAMPLE 

MINE MUSTER ROLL 

260 PARTICIPANTS SELECTED FOR STUDY 
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2.7 Study duration 

Data were collected and analysed between 15
th

 June to 30
th

 September 2017. 

Figure 2.3 - Gantt chart showing project activities up to final submission 

 

2.8 Data collection process 

The data was collected by the principal investigator for two and half months 

(15th June -31st August, 2017). Structured questionnaire was used following WHO 

“Step-wise approach for surveillance of NCD risk factors”. (Annexure 2) The 

questionnaire was administered in Gujarati language. 

2.8.1 Data collection instruments 

Structured questionnaire was used following WHO STEP-wise approach for 

surveillance of NCD risk factors (STEP 1 and STEP 2) Version 3.0 (Annexure 3 and 

4).  This questionnaire including WHO Step 1 and 2 (core and some expanded) 

1-Apr 26-Apr 21-May 15-Jun 10-Jul 4-Aug 29-Aug 23-Sep 18-Oct 12-Nov

TAC

IEC

Data collection

Data entry

Data analysis

Reporting & Submission
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including items on family history of chronic diseases and socio-economic status. 

STEP 1 and STEP 2 data were collected strictly following WHO guidelines. 

 

Table 2.2 - STEPS risk factors used for the study. 

WHO STEPS 

INSTRUMENT 

CORE ADDITIONS 

STEPS 1 

BEHAVIOURAL RISK 

FACTORS 

Socio-demographic 

information age, sex, and 

highest level of education 

Tobacco use 

Alcohol consumption 

Physical activity 

History of raised blood 

pressure 

Demographic information 

such as marital status, 

caste and migration status 

Smokeless tobacco use 

Oil consumption  

STEP 2 

PHYSICAL FACTORS 

Height, weight, waist 

circumference and BMI 

 

 

Instruments used for STEP 2 Physical Measurements: 

 Height was measured using: TYLON non-stretchable height   measuring 

tape. (Stanley 130656) Accuracy of one millimetre SECA 213 standalone 

stadio meter with accuracy of one millimetre. 

 Weight was measured using SECA 813 Electronic Flat weighing scale with 

accuracy of 100 grams. 

 Waist circumference was measured using SECA constant tension tape 

(SECA 201) with accuracy of 0.1centimeter. 

 Blood Pressure was measured using Digital sphygmomanometer 

(OMRON HEM 7203). 
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2.8.2 Data collection procedures 

2.8.2.1 Blood Pressure Measurement 

Blood pressure was measured to find the prevalence of hypertension among 

mine workers of GMDC. As per WHO recommendation, the physical measurements 

(Step 2) were taken immediately after administering the Step 1 questionnaire. The  

systolic and diastolic blood pressure measurements were taken using OMRON 

digital sphygmomanometer by asking the subjects to sit with leg uncrossed for at 

least 15 minutes. Medium size cuff was used because in pilot survey the investigator 

found it as suitable size for the study population. From left arm was the BP was 

measured. BP was measured as per WHO guidelines. After obtaining first reading 

the investigator deflated the cuff fully and waited for other three minutes in between 

other two readings. Thus, total of three reading was recorded. The mean of second 

and third reading was calculated (Systolic blood pressure and diastolic blood 

pressure) during data analysis. 

2.8.2.2. Height Measurement 

The   investigator   at   first   started   measuring   height   using   SECA   213   

standalone Stadiometer as per WHO guidelines. But found it difficult to carry all the 

way to each of the settlement due to the geographic constraints of the mine location. 

Later investigator used TYLON non-stretchable height measuring tape (Stanley 

130656) with accuracy one millimetre which was suitable for research. The subjects 

were asked to remove their footwear and cap if any. Then they were asked to stand 

straight on a flat surface, with feet together, knee straight and heels against the wall. 

The subject was then asked to look straight in such a way that eyes were in same 
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level as ears. Using a hard board placed onto the head, marked the height against the 

wall. Then measured the height in exact point (in centimetre) using TYLON non-

stretchable height measuring tape. 

2.8.2.3. Weight Measurement 

The weight of the subjects was measured after placing the scale on a flat and 

firm surface. The subjects were asked to remove their foot ware, wear light clothing 

and step onto scale with one foot on each side of the scale. The subject was then 

asked to stand still, facing forward, placing arms on the side until asked to step off. 

Then the investigator recorded the weight in kilograms.  

2.8.2.4. Waist circumference 

The procedure was explained to the subject prior to the measurement. 

Adequate privacy was provided during measurement. The measurement was taken 

over light clothing. The investigator located the last palpable rib and the top of the 

hipbone taking the participant‟s help to assist in locating these points on their body. 

Then the SECA constant tension tape was bound around themselves with their 

assistance. The tape was positioned at the midpoint of the last palpable rib and the 

top of the hipbone. It was made sure that the tape was horizontal across the back and 

front of the subject and was parallel with the floor as possible. Measurement was 

taken at the end of normal expiration. 

2.9 Data storage and analysis 

After data entry, data was stored in a computer with password encryption of 

the file. The hard copy of the filled interview schedule and the consent form were 
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strictly kept under lock and key with the principal investigator. After the data entry 

in Epidata manager V1.4.4.6, the data were analysed using Statistical Package for 

Social Science version 21 (SPSS Inc, Chicago, IL, USA) by the principal 

investigator. The data were analysed for the prevalence of non-communicable 

disease risk factors (Tobacco use, alcohol consumption, physical in activity, obesity, 

overweight, self-reported diabetes and hypertension) among the mine workers of 

GMDC. Descriptive statistics of all variables were done. Further bivariate and 

multivariate analysis were done to find out the significant association between 

STEP1 and STEP 2 variables. Multivariate logistic regression analysis was carried 

out for dependent variable (hypertension) after adjusting for independent variables 

(socio demographic factors and STEP 1variables). Significance was tested at 95% 

confidence level with P value<0.05. 

2.10 Variables under study 

Non- Communicable Disease risk factors such as 

 Tobacco use 

 Alcohol use 

 Physical inactivity 

 Self-reported diabetes 

 Obesity 

 Overweight 

 Hypertension 

 Demographic variables such as; Age, sex, marital status 
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 Socio economic variables such as; educational status, cast and migration 

status 

2.11 Operational definition of variables 

1.   STEP 1 VARIABLES 

1. Tobacco use variables 

 Current tobacco smokers- Smoked beedi, cigarettes or others within the last 

30 days. 

 Current users of smokeless tobacco- Used smokeless tobacco products such 

as chewing tobacco and betel nut mava, pan masala, gutkha or other within 

the last 30 days. 

 Current use of both smoked and smokeless tobacco-  Used both smoked and 

smokeless form of tobacco within the last 30 days.  

 Current use of any form of tobacco products- Used smoked or smokeless 

form of tobacco within the last 30 days. 

2. Alcohol consumption variable 

 Current use of alcohol- Consumption of alcoholic drink such as beer, 

whisky, rum gin, brandy or local preparations “tadi” is the local preparation 

within the last 30 days.  

3. Physical activity  

STEPS physical activity questions represent Global Physical Activity 

     Questionnaire (GPAQ) V2.1 
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 Physical activity was calculated based on intensity, duration and frequency 

of physical activity at three different domains such as activity at work, travel 

to and from places. Data on number of days spent and the duration of 

physical activity of these three domains were used for analysis. 

Intensity was classified as vigorous and moderate intensity activities. 

 Vigorous intensity activity=Activities which take hard physical effort and 

cause large increase in breathing or heart rate for at least 10 minutes. (Eg: 

heavy lifting, digging, running or playing football) 

 Moderate intensity activity= Activities which take moderate physical effort 

and cause small increase in breathing or heart rate for at least 10 minutes. 

(Eg: brisk walking, carrying light loads, cycling or swimming) 

Total physical activity was measured using Metabolic Equivalent Time per week 

(MET-minutes /week) which is the sum of total MET minutes of activity for each 

domain such as „work‟ and „travel to and from places‟. 

MET value for vigorous activity=8 

MET value for moderate activity=4 

MET value for travel=4 

*MET- One MET is defined as the energy used by a body when one sits quietly and 

is equivalent to a caloric consumption of one kcal/kg/hour. This unit is used to 

estimate the amount of oxygen used by body for a specific type of physical activity. 

The levels of physical activity were classified into two groups such as High and Low 

physical activity. 
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 High physical activity: >=7000 MET-minutes/week 

 Low physical activity:<7000 MET-minutes/week 

WHO recommendations:  An adult should do physical activity; an equivalent 

combination of vigorous and moderate intensity physical activity achieving at least 

600 MET minutes in a week. It includes physical activity during work and transport. 

Individuals who do not meet the criteria of at least 600 

MET- minutes /week were considered as “physically inactive”. In present study, due 

to the different kind of work in mine and non-availability of validated work category 

7000 MET minutes/week was used as a cut-off point, which was almost to the mean 

value of MET. 

2.   STEPS 2 VARIABLES 

Abdominal obesity 

 International cut off - Waist circumference ≥102 cm for men and ≥88 cm for 

women. 

 Asian cut off - Waist circumference ≥90 cm for men and ≥80 cm for women. 

 Indian cut off - Waist circumference ≥85cm for men and ≥80 cm for women. 

Overweight 

According to WHO, overweight is defined as, BMI ≥25 kg/m
2
. 

Indian cut off for overweight is BMI ≥ 23kg/m
2
 

BMI=weight (kg)/height (m
2
) 

BMI classification (WHO) 
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 Underweight : <18.50kg/m2 

 Normal            : 18.50-24.99 kg/m2 

 Overweight    : 25-29.99 kg/m2 

 Obesity          : ≥30kg/m2 

Hypertension 

Hypertension is defined as systolic blood pressure ≥140 mm of Hg or 

diastolic blood pressure ≥90 mm of Hg or currently taking any medication for 

hypertension. 

a.   Participants who were aware of their hypertension status= Participants who 

are having history of hypertension. 

b.   Participants whose hypertension under control is those who are on medication 

and are Normotensives.  (Systolic blood pressure <140 mm of Hg and diastolic 

blood pressure <90 mm of Hg). 

Combined Risk Factors 

The risk factors used to estimate the combined risk are as follows; 

a.   Current daily smokers 

b.   Low level of activity (<7000METmts/week)  

c.   Overweight or obese (BMI≥25kg/m
2
) 

d.   Raised Blood pressure (SBP ≥140 mm of Hg or DBP ≥90 mm of Hg or 

hypertension on treatment) 
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If ≥Three above mentioned risk factors present, then the person is at high risk. 

If ≤Three above mentioned risk factors present, then the person is at low risk. 

2.12 Ethical consideration 

Ethical clearance was obtained from Institutional Ethics Committee, 

SCTIMST, Thiruvananthapuram with permission number SCT/IEC/1050/MAY-

2017. (ANNAXURE 6) 

Consent 

Informed written consent was obtained from the subject prior to the start of 

the interview (In local language Gujarati) after clarifying doubt if any. Participation 

was voluntary. The subject had a freedom to refuse answering a question or opt out 

of the study at any stage of the research. 

Privacy and confidentiality 

Privacy and confidentiality of the subject was honoured. During physical 

measurements, adequate privacy was provided. The personal information like name, 

address and contact number were separated and maintained strictly confidential 

under the investigator‟s custody. The soft copy and hard copy of the data were 

stored under safe custody of the investigator.  The data will be stored for two years 

for any further references and clarifications. 

Individual‟s cultural and traditional autonomy was given due respect. The 

interview was conducted at house /work place, whichever the respondent chooses 

and as per their availability. The adverse findings detected (Raised blood pressure 

with Systolic blood pressure ≥140 mm of Hg or diastolic blood pressure ≥90mm of 
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Hg) were revealed to the respondent. After being given lifestyle advices for the 

same, the investigator advise them to visit the nearest PHC for further management. 

2.13 Funding 

The study was funded by investigator himself. 
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CHAPTER 3 

RESULTS 

The results analysed presented in this chapter for 260 study subjects from six 

mines of GMDC. The data were analysed for identifying basic characteristics of the 

study population and association between several variables. The output of analysis 

listed below in characteristics, bivariate and multivariate analysis. 

3.1 Characteristics  

Characteristics are presented in the following sections 

3.1.1  Sociodemographic profile 

3.1.1.1 Age 

3.1.1.2 Education status 

3.1.1.3 Marital status 

3.1.1.4 Family history 

3.1.1.5 Migration status 

3.1.1.6 Caste 

3.1.1.7 Cooking oil usage 

3.2.1 Prevalence of NCD risk factors of the study subjects 

3.2.1    Tobacco consumption 

3.2.2 Alcohol consumption 

3.2.3    Physical activity 

3.2.4 Height, weight, waist circumference and BMI measurements 

3.2.5 Systolic Blood Pressure and Diastolic Blood Pressure measurements 
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3.2.6 Hypertension among study subjects 

3.2.7 Overweight among study subjects 

3.2.8 Abdominal obesity among study subjects  

3.1.3  Combined risk factors 

3.1.1 Sociodemographic profile 

3.1.1.1 Age  

Male workers from six mines are presented. The mean and standard 

deviation of age of study subjects were 46.2 and 10.2 years respectively. The age 

distribution is presented in table 3.1. 

TABLE 3.1 - Age distribution among mine workers (N=260) 

Age group N (%)  

25-34 years 15 (5.76) 

35-44 years 54 (20.77) 

45-54 years 89 (34.23) 

55-64 years 102 (39.24) 

 

3.1.1.2 Educational status 

Table 3.2 shows the education status of study subjects. About 14 percent had 

no formal education and 46 percent had up to primary education. Only 11 percent 

had higher education like university degree or diploma. 

TABLE 3.2 - Educational status among mine workers (N=260) 

Education N (%)  

No formal education 35 (13.46) 

Up to primary 119 (45.77) 

Up to secondary 51 (19.66) 

Up to higher secondary 26 (10) 

Degree/Diploma 29 (11.5) 
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3.1.1.3 Marital status 

Table 3.3 shows the marital status of study subjects. More than one third 

(76.54%) were currently married. Never married or single workers were contributed 

to only 2.30 percent. 

TABLE 3.3 - Marital status of mine workers (N=260) 

Marital status N (%) 

Married 199 (76.54) 

Divorced/Separated 21 (8.08) 

Widowed 34 (13.08) 

Never married/Single 06 (2.30) 

 

3.1.1.4 Family history 

Table 3.4 shows hypertension and respiratory problems reported as family 

history among mine workers with 24 and 21 percent respectively. Family history of 

all other diseases were below 10 percent. 

TABLE 3.4 - Family history of chronic diseases among mine workers (N=260) 

Family history  N (%) 

Hypertension  62 (23.85) 

Heart attack 24 (9.23) 

Diabetes 21 (8.08) 

Respiratory problem 56 (21.54) 

Cancer  14 (5.38) 

 

3.1.1.5 Migration status 

Table 3.5 shows more than one fourth (26.15%) of workers were from other 

states and remaining were from different parts of Gujarat, such as surrounding tribal 

districts of Gujarat. 
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TABLE 3.5 - Migration status of workers (N=260) 

Migration status N (%) 

From Gujarat 192 (73.85) 

Outside Gujarat  68 (26.15) 

 

3.1.1.6 Caste status 

Table 3.6 shows 70.77 percent of total mine workers in GMDC belong to 

schedule caste and schedule tribe from the surrounding districts of mine and 

migrants from the other states. 

TABLE 3.6 - Caste status among mine workers (N=260) 

Caste  N (%) 

SC/ST 184 (70.77) 

Non- SC/ST 76 (29.23) 

 

3.1.1.7 Cooking oil usage 

Table 3.7 shows oil usage for cooking and eating, 37.69 percent mine 

workers used ground nut oil and others used palm oil, soya oil and sunflower oil. 

TABLE 3.7 – Oil usage among mine workers (N=260) 

Oil  N (%) 

Ground nut oil 98 (37.69) 

Other oil 162 (62.31) 

 

3.1.2 Prevalence of NCDs risk factors among study subjects  

Table 3.8 shows the prevalence of hypertension and NCD risk factors. The 

prevalence of hypertension among mine workers was 29.23 percent. The prevalence 

of obesity was 6.93 percent. Among the mine workers of GMDC 21.54 percent were 

smoking tobacco while 63.84 percent used smokeless tobacco. Current alcohol users 
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were 68.46 percent. The proportion who were involved in the high physical activity 

were 32.30 percent. For cooking and eating 37.69 workers used ground nut oil and 

both form of tobacco users were 18.46 percent. 

TABLE 3.8 - Prevalence of NCD risk factors among mine workers (N=260) 

 Prevalence 

(N=260) 

Confidence 

Interval (95%) 

Hypertension 76 (29.23%) 24 - 35 

Obesity 18 (6.93) 4.4 - 10.6 

Current use of smoking tobacco 56 (21.54) 16.9 – 26.9 

Current use of smokeless tobacco 166 (63.84) 57.8 – 69.4 

Current alcohol use 178 (68.46) 62.5 – 73.8 

Consumption of both form of tobacco 46 (17.7) 13.5 – 22.8 

Consumption of any form of tobacco 176 (67.7) 61.8 – 73.1 

Physical activity          High activity 84 (32.3) 26.9 – 38.2 

                                     Low activity 176 (67.7) 61.8 -73.1 

Body Mass Index (BMI) <18.5 kg/m
2
 78 (30.0) 24.7 – 35.8 

                                         18.5-24.99kg/m
2
 164 (63.07) 57 – 68.7 

                                         25-29.99kg/m
2
 16 (6.15) 3.8 – 9.7 

                                         >29.99kg/m
2
 2 (0.78) 0.21 – 2.76 

 

3.1.2.1 Tobacco consumption 

Among the total sample, 21.54 percent were current smokers. Dominant 

form of smoking tobacco was bidi and cigarette. The main smokeless tobacco use 

among the mine workers were in the forms of local gutkha, mava and pan masala. 

As smoking is prohibited in and around mines, workers were smoking mostly during 

night and after job hours. Availability of smokeless tobacco in the form of local 

preparation was very high and easily available at any shop. 
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TABLE 3.9 - Tobacco use among mine workers of GMDC (N=260) 

Variable  N (%) 

Current users of smoking 56 (21.54) 

Current users of smokeless tobacco 166 (63.84) 

Current users of both form of 

tobacco 

46 (17.7) 

Current users of any form of tobacco 176 (67.7) 

 

3.1.2.2 Age at initiation of tobacco 

Table 3.10 shows Mean and SD age at initiation of tobacco. It was 14.9 and 

5.8 years respectively with a range of 11-39 years. Mean and Standard Deviation 

(SD) of smokeless tobacco was 14.4 and 7.8 years respectively with a range of 9.5-

34 years. 

In India, legal age to purchase of tobacco products is 18 years. Percentage of 

initiation of tobacco products before and after the legal age of purchase was shown 

below. More than one third have initiated before the legal age. 

TABLE 3.10 - Age at initiation of tobacco among mine workers (N=260) 

Age of initiation N (%) 

Tobacco smoking  

< 18 years 100 (38.47) 

>= 18 years 160 (61.53) 

All 260 (100) 

Smokeless tobacco  

< 18 years 112 (43.07) 

>= 18 years 148 (56.93) 

All  260 (100) 

 

3.1.2.3 Alcohol consumption 

Table 3.11 shows the prevalence of current alcohol users among total study 

subjects were found to be 63.84 percent. Almost half of the mine workers used 
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foreign liquor. Others consumed local preparation called tadi or desi daru. Mean 

and SD years of alcohol consumption among mine workers were 16.3 and 8.2 

respectively with a range of 10-34 years. 

TABLE 3.11 - Alcohol consumption among mine workers (N=260) 

Variable N (%) 

Current use of alcohol 178 (68.46) 

 

3.1.2.4 Physical activity 

Table 3.12 shows Mean and SD of physical activity among mine workers. It 

was 6892 and 5463 MET minutes/week respectively. Among the total mine workers 

67.70 percent were engaged in low physical activity while 32.30 percent engaged in 

high physical activity. 

TABLE 3.12 - Physical activity among mine workers (N=260) 

Physical activity N (%) 

High physical activity (>=7000 MET minutes/week) 84 (32.30) 

Low physical activity (<7000 MET minutes/week) 176 (67.70) 

 

3.1.2.5 Height, Weight, Waist circumference and BMI 

Table 3.13 shows Mean and SD of height and weight of study subjects. They 

were 151.49 ± 8.38 and 46.86 ± 8.12 respectively. Mean and SD of waist 

circumference was 74.53 ± 9.77 respectively. Mean and SD of BMI was 19.62 ± 3.2 

respectively. 
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TABLE 3.13 - Mean, SD and range of height, weight, waist circumference and BMI         

                        among mine workers  

Variable Mean ± SD Range 

Height 151.49 ± 8.38 129-182 

Weight 46.86 ± 8.12 36.9-98.5 

Waist circumference 74.53 ± 9.77 52-112 

BMI 19.62 ± 3.2 14.37-32.68 

 

3.1.2.6 Systolic and diastolic blood pressure 

Table 3.14 shows Mean and SD Systolic Blood Pressure (SBP) and Diastolic 

Blood Pressure (DBP) among mine workers were 136.52 ± 19.82 and 83.11 ± 10.65 

respectively. 

TABLE 3.14 - Mean and SD of SBP and DBP among mine workers of GMDC 

Blood pressure Mean ± SD Range  

Systolic Blood Pressure 

(mm of Hg) 

136.52 ± 19.82 94-212 

Diastolic Blood Pressure 

(mm of Hg) 

83.11 ± 10.65 51-118 

 

3.1.2.7 Hypertension 

Table 3.15 shows prevalence of hypertension among mine workers, which is 

moderately higher than the general population of Gujarat. 

TABLE 3.15 - Hypertension among mine workers of GMDC (N=260) 

Hypertension  Frequency N (%) 

Hypertensive 76 (29.23) 

Non- hypertensive  184 (70.77) 
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3.1.2.8 Overweight 

Table 3.16 shows overweight with BMI ≥ 25 kg/m
2 

as per WHO standards 

and the prevalence of overweight in present study was 6.93 percent among mine 

workers. According to Indian cut off for overweight is BMI ≥ 23 kg/m
2
 and the 

prevalence of overweight increased to 11.8 percent 

TABLE 3.16 - Classification of BMI among mine workers (N=260) 

BMI N (%) 

Underweight 

<18.5 kg/m2 

78 (30.0) 

Normal 

18.5-24.99 kg/m2 

164 (63.07) 

Overweight 

25-29.99 kg/m2 

16 (6.15) 

Obesity 

>29.99 kg/m2  

2 (0.78) 

 

3.1.2.9 Abdominal obesity 

TABLE 3.17 shows Asian cut off value of 90 cm for male waist 

circumference, as per these standards, the prevalence of abdominal obesity in 

present study was 16.8 percent. The prevalence as per Indian cut off value 85 cm for 

male waist circumference was 19.7 percent. 

TABLE 3.17 - Abdominal obesity among mine workers (N=260) 

Abdominal obesity (%) 

Asian cut off  

Waist circumference 90 cm for male 

43 (16.53) 

Indian cut off  

Waist circumference 85 cm for male 

51 (19.61) 
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3.1.3 Combined risk factors for NCDs 

Smoking, overweight or obesity (BMI ≥25 kg/m
2
), family history of 

hypertension, raised blood pressure (SBP ≥ 140 mm of Hg or DBP ≥ 90 mm of Hg) 

and low physical activity were considered as risk factors for Non-Communicable 

Diseases. All the above were analysed and new variable was created. According to 

number of risk factors, Figure 3.1 presented combine risk factors among mine 

workers.  

 

Table 3.22 shows, among the mine workers, 71.5 percent were at high risk of 

developing NCDs. Almost all the study subjects had at least one of the risk factor 

present. 
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TABLE 3.18 – Presence of combined risk factors* among mine workers  

 

Risk  N (%)  

High risk (presence of ≥3 risk factors) 74 (28.5) 

Low risk (presence of <3 risk factors) 186 (71.5) 

  *Risk factors used to estimate combined risk are any type of smoking, overweight 

or obesity (BMI ≥25 kg/m
2
), family history of hypertension, raised blood pressure 

(SBP ≥ 140 mm of Hg or DBP ≥ 90 mm of Hg) and low physical activity. 

 

3.2 Results of Bivariate analysis 

Bivariate analysis was done (Pearson Chi square test) using hypertension and 

combined risk factors as outcome variable and sociodemographic, behavioural 

factors and physical factors as independent variables using Statistical Package for 

Social Science version 21 (SPSS Inc, Chicago, IL, USA)  

HYPERTENSION 

Table 3.18 presents the results of bivariate analysis for Hypertension and 

Combined risk factors as outcome variables with socio-demographic variable. 

Among the independent variables age, family history of hypertension was associated 

with both outcome variables and they are statistically significant, while oil usage 

was associated with hypertension and statistically significant. The prevalence of 

hypertension was different between above and below mean age (46 years) group of 

mine workers. Prevalence of hypertension was more in the above mean age of 46 

years. Ground nut oil users had higher prevalence of hypertension compared to other 

oil usage. Mine workers having BMI ≥25 kg/m
2
 had higher chance of developing 

hypertension compared to BMI <25kg/m
2
. Prevalence of hypertension was 

significantly different for both form of tobacco users (smoking and smokeless) and it 

was statistically significant. 
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COMBINED RISK FACTORS 

 Risk of developing NCDs was significantly different in workers having 

family history of hypertension, tobacco use and workers with low physical activity 

(<7000 MET minutes/week) with statistical significance. 

TABLE 3.19 - Results of bivariate analysis of Hypertension and combined risk  

                        factors with socio demographic profile 

 

 P<0.05 *, P<0.01 **, P<0.001 *** 

 

 

 

 

  Hypertension 

(%) 

Combined 

risk factors 

(%) 

Age <46 years (100) 20 (20) 149 

 ≥46 years (160) 56 (35) *** 98 

Education  No education (35) 6 (17.14) 32 

 Primary (119) 41 (34.45) 113 

 Secondary (51) 17 (33.33) 50 

 Higher secondary (26) 5 (19.23) 26 

 Degree/Diploma (29) 7 (24.13) 26 

Marital status Married (199) 57 187 

 Divorced/separated (21) 10 20 

 Widowed (34) 9 34 

 Never married/single (6) 0 6 

Family history  H/o Hypertension (62) 27 62 

 No H/o Hypertension 

(198) 

49 ** 185 * 

Migration status Outside Gujarat (68) 21 66 

 From Gujarat (192) 55 181 

Caste SC/ST (184) 51 173 

 Non- SC/ST (76) 25 74 

Oil use Ground nut oil (98) 36 93 

 Other oil (162) 40 * 154 
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TABLE 3.20 – Results of bivariate analysis of Hypertension and combined risk    

                         factors with physical factors 

  Hypertension 

(%) 

Combined risk 

factors (%) 

Overweight (BMI) < 25kg/m
2
 (242) 65 18 

 ≥25kg/m
2
 (18) 11 ** 229 

Abdominal obesity Yes (51) 19 47 

 No (209) 57 200 

P<0.05 *, P<0.01 **, P<0.001 *** 

 

TABLE 3.21 -  Results of bivariate analysis of Hypertension and combined risk  

                         factors with behavioural factors 

  Hypertension 

(%) 

Combined 

risk factors 

(%) 

Smoking tobacco use Yes (56) 25 56 

 No (204) 51 ** 191 * 

Smokeless tobacco use Yes (166) 49 166 

 No (94) 27 81 *** 

Both form of tobacco use Yes (46) 21 46 

 No (214) 55 ** 201 

Any form of tobacco use Yes (176) 53 176 

 No (84) 23 71 *** 

Alcohol consumption Yes (178) 49 170 

 No (82) 27 77 

Physical activity High (84) 23 71 

 Low (176) 53 176 *** 

P<0.05 *, P<0.01 **, P<0.001 *** 

3.3 Results of Multivariate analysis for hypertension 

Binary logistic regression was performed for multivariate analysis to find the 

factors associated with hypertension. Table 3.21 shows the results of multivariate 

analysis for hypertension as outcome variable. All factors which were found to be 

significant in bivariate analysis were included for binary logistic regression analysis. 

From the result it is clear that, the factors which are significantly associated after 

adjusting for other variables are age, overweight (BMI ≥25 kg/m2), family history of 

hypertension. Results shows age, overweight and family history of hypertension 

were significantly associated with hypertension. 
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It is found that the mine workers above the age of 46 years had 2.67 times 

higher risk of developing hypertension than those below that age with a confidence 

interval of 1.42-4.08. Association was statistically significant at five percent level. 

Overweight mine workers (BMI ≥25 kg/m2) had 4.86 times higher risk of 

developing hypertension than those with BMI <25 kg/m2 with a confidence interval 

of 1.51-15.63. Association was statistically significant at five percent level. Mine 

workers with family history of hypertension are at the odds of 3.01 at risk compared 

to having no family history of hypertension. 

TABLE 3.22 – Results of logistic regression, Hypertension as outcome variable 

  Unadjusted OR 

(95%CI) 

Adjusted OR 

(95%CI) 

Age ≥46 years (160) 2.15 (1.20-3.88) 

*** 

2.67 (1.42-4.08) 

*** 

 <46 years (100) Ref  Ref 

Overweight (BMI) ≥25 kg/m
2 

(18) 4.28 (1.59-11.50) 

** 

4.86 (1.51-15.63) 

** 

 <25 kg/m
2
 (242) Ref  Ref 

Family history Yes (62) 2.34 (1.29-4.26) 

** 

3.01 (1.46-6.20) 

** 

 No (198) Ref  Ref 

Any form of tobacco Users (176) 1.36 (0.76-2.45) 1.42 (0.71-2.84) 

 Others (84) Ref Ref 

Oil use Ground nut oil 

(98) 

1.73 (1.03-3.05) 

* 

1.50 (0.79-2.85) 

 Other oil (162) Ref  Ref 

P<0.05 *, P<0.01 **, P<0.001 *** 
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CHAPTER 4 

DISCUSSION 

4.1 Characteristics of the sample and mine workers context 

Two sixty men have consented to participate in the study. The age group of 

the study subjects were in the range of 25-60 years. Most of the mines of GMDC 

were in the remote and difficult to access area. Three mines were in the Kutch 

region while three were in the south Gujarat region near the famous sardar sarovar 

(Narmada dam). 

Gujarat Mineral Development Corporation is the public-sector unit run by 

government of Gujarat and engaged in the mining work in Gujarat. GMDC, a 

premier state mineral development PSU has charted a great developmental journey 

over its existence of more than five decades. Currently GMDC operating total nine 

mines in the different part of the Gujarat and coal and other allied mineral 

production occurs from these mines. 

4.2 Socio-demographic profile 

4.2.1 Age 

Present study shows significant association between age and hypertension 

and hypertension increases with increase of age. Study of hypertension among the 

employee of mega industry in south Gujarat and socio-demographic factors affecting 

hypertension study from Surat, Gujarat also reported similar findings (Momin et al., 

2012). 
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4.2.2 Education status 

In the present study, majority of mine workers were male is comparable with 

the findings of a study conducted among workers from an open-cast iron ore mine in 

south Goa (Oliveira et al., 2014). According to the findings, the literacy rate was low 

among miners, 13.46 percent were illiterate and it is in confirmation with the 

findings of health survey in gypsum mines in India with 10 percent (Nandi and 

Dhatrak, 2009). 

4.2.3 Family history of hypertension 

Family history of hypertension among mine workers was significantly 

associated with hypertension with 2.34 times higher risk in people having family 

history of hypertension compared to not having family history of hypertension. This 

result is in agreement with the findings of a Sri Lankan study and relationship study 

of family history and hypertension (McBride et al., 2014) (Ranasinghe et al., 2015). 

4.2.4 Cooking oil usage 

In the present study, Ground nut oil usage was significantly associated with 

hypertension compared to other oil such as soya oil, palm oil. Findings from a 

review article on heated cooking oil and its effect on blood pressure shows 

supportive argument that “percentage increase in hypertension is lowered in heated 

palm and soya oil” (Kamsiah J., 2016). Repeated heating of oil for cooking may be 

one of the factors that we can predict from the review article. However, no specific 
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study findings show ground nut oil and hypertension association. More exploration 

needed to find out association between ground nut oil and hypertension. 

4.3 Prevalence of NCDs risk factors among study subjects 

4.3.1 Tobacco consumption 

Prevalence of smokeless tobacco was three times higher than smoking 

tobacco which is supportive to Gujarat cancer research institute report and 

cardiovascular risk factors study in India (The Gujarat Cancer and Research 

Institute, 2011). Prevalence of smoking observed in the present study is 21.54 

percent which is in agreement with the rural population findings of the NCD risk 

factors study in Gujarat (22.8 percent) (Bhagyalaxmi et al., 2013). 

Smoking and smokeless tobacco usage increased the prevalence of 

hypertension and this is contradictory to the finding of health survey in gypsum 

mine in India (Nandi and Dhatrak, 2009), probably because in the present study the 

mean BMI of study participants was 19.62 which is contrast to mean BMI 24.3 of 

gypsum mine survey. Presence of higher underweight study subject may be the 

reason for tobacco associated positively with hypertension in the present study. Age 

of initiation of smoking and smokeless tobacco products was much below the legal 

age to purchase tobacco products in the Gujarat state. This is also reported in 

another study of Kerala (Sathish and Kannan, 2012). 

4.3.2 Alcohol consumption 

The prevalence of current alcohol consumption among the mine workers was 

68.74 percent, which is six times higher than the Gujarat prevalence reported in 
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NFHS 4 (GJ Factsheet, NFHS4), similar with the findings of kani tribe study in 

kerala. Gujarat is dry state and follows prohibition on consumption of alcohol. It 

reflects the poor implementation of law of prohibition of alcohol. Age of initiation 

of alcohol consumption was also below the 18 years (legal age in alcohol free state). 

4.3.3 Physical activity 

Physical activity in present study reported in MET minutes/week using some 

questions from GPAQ. Due to the diversity across the culture and type of work 

validation required (Mathews, 2016). In the present study, one third of mine workers 

engaged in high physical activity compared to two third with low physical activity. 

Low physical activity among mine workers was seven times higher than the findings 

of other Gujarat study (10-15%). As per WHO 3000 MET minutes/week was 

considered as high physical activity, but the nature of work in mining sector is 

totally different hence the mean value of MET minutes/week, 7000 MET minutes/ 

week had been considered for cut off between high and low physical activity in 

present study, that may be the reason for high prevalence of low activity in this 

study. 

4.3.4 Hypertension 

This is one of the first studies using the WHO step-wise approach to find out 

the prevalence of hypertension and NCD risk factors in mine workers of GMDC. 

This study provided, mine worker’s estimates of hypertension in GMDC Gujarat, 

which showed an overall prevalence of 29.23 percent, among the male mine workers 

aged 25-64 years. The prevalence of hypertension observed in this study, is higher 
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than what has been documented by similar studies in Gujarat (Bhagyalaxmi et al., 

2013) and mine workers study from Goa (Oliveira et al., 2014). 

4.3.5 Overweight 

The study subjects with more than two third majority of SC/ST category had 

BMI 19.62 with standard deviation of 3.2 is almost the similar with the findings of 

tribal labour study in Gujarat (19.3±3.5), which also conclude the prevalence of 

overweight and obese (5.4%) similar to 6.93 percent prevalence finding of present 

study(Laxmaiah et al., 2015). Study on government employee in Gujarat with mean 

age 46 similar to present study showed positive significant association of BMI with 

hypertension (Gadhavi et al., 2017). 

4.4 Combined risk factors 

The risk factors that were used to calculate combined risk are as follows 

 Any type of tobacco use (smoking and smokeless) 

 Overweight or obesity (BMI ≥25 kg/m2) 

 Family history of hypertension 

 Raised blood pressure (SBP ≥140 mm of Hg or DBP ≥ 90 mm of Hg) 

 Low physical activity (<7000 MET minutes/week) 

Presence of three or more risk factors considered as a high risk in this study and 

prevalence of high physical activity was found to be 28.5 percent, which was almost 

similar to the findings of Mangolian people study (27%) done using WHO STEPS 

survey method (STEPS Report Mongolia 2009). Almost everyone had presence of at 

least one risk factor in this study alarming the risk of NCDs. 
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4.5 Strengths of the study 

 There are limited studies on hypertension and NCD risk factors among mine 

workers in India, specially from the Gujarat, using a standard tool like WHO 

STEPS wise approach method. 

 Data collection was done by single investigator so the chance of inter-

observer bias is low. 

 First study in Gujarat to assess the prevalence of hypertension and risk 

factors for NCDs in public sector mining company like GMDC. 

4.6 Limitations of the study 

 Self-reported information on physical activity might have resulted in 

overestimation of the results. 

 Qualitative aspects were not covered so the exact context may be missing. 

 GPAQ questions on type of work to determine the MET minutes/week may 

be different and classification of physical activity by WHO may not be 

applied in this study. 
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CHAPTER 5 

CONCLUSION AND RECOMMANDATION 

5.1 Conclusion 

Mining is s special sector and engaging mostly men. Prevalence of 

hypertension among mine workers was higher than general population of Gujarat. 

Majority of the mine workers were belonged to age group of 35-55 years. Low 

education level among miners was the main hurdle to understand about harmful 

effect of tobacco and alcohol consumption. Ban on smoking in and around of mine 

influence the use of smoking tobacco. Mine workers with family history of 

hypertension had increased chance of developing hypertension, this requires proper 

documentation of the mine workers family history of hypertension in periodic 

medical examination. Smokeless tobacco and alcohol consumption was higher 

among mine workers. Unlike other sectors, miners required to be monitor regularly 

as they are at risk of NCDs in three of the risk factors. GMDC as a growing public-

sector company, employing around 4000 mine workers, need to frame policy and 

strategic intervention to counter NCDs burden within the company to maintain 

productivity and earnings. Groundnut oil usage found to be significantly associated 

with hypertension, further study requires to explain the oil usage and other 

outcome variable will give detailed information on this risk factor. To have a clear 

estimate of prevalence of hypertension and risk factors, detailed study exploring oil 

usage and physical activity have to be conducted among the mine workers of 

Gujarat. GMDC had to put efforts in collecting and documenting information on 

NCDs and its risk factors at regular intervals. 
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5.2 Recommendations 

1. This study calls for the focused company level intervention to address the 

expanding risk factors of NCDs among mine workers of GMDC. 

2. Efforts should be taken to increase the trust of mine workers in the 

government health care delivery system. 

3. Exploratory ethnographic research needed to understand the underline 

contextual factors and behavioural factors among the mine workers of 

GMDC for meaningful interventions. 

4. Proper documentation of family history of hypertension should be 

undertaken during the periodic medical examination of mine workers. 

5. GMDC has to implement smokeless tobacco and alcohol ban policy at 

workplace and training session about the risk factors may limit the NCDs. 

 



Annexure I 

Prevalence of hypertension and risk factors for non-communicable diseases 

among mine workers of Gujarat Mineral Development Corporation 

 

Research Participant Information Sheet 

Namaskar, I am Dr. Jignesh Zalavadia, Master of Public Health (MPH) 

student of Achutha Menon Centre for Health Science Studies (AMCHSS) of the 

Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum, 

Kerala. This study is being carried out as part of the course requirement for the 

MPH that I am currently undertaking. This study is being done under the 

supervision of Dr. Srinivasan kannan, Additional Professor of the AMCHSS. If this 

information sheet contains any word or information that you do not understand, 

please feel free to clarify these. You may also ask any question or doubt related to 

this study. 

Study purpose: 

 Non-communicable diseases, particularly hypertension showing increasing 

trend worldwide. I want to measure the prevalence of hypertension and risk factors 

for NCDs like sociodemographic risk factors, behavioural risk factors etc. I want to 

find out the prevalence of the disease among mineworkers of GMDC company and 

factors mostly contribute to the hypertension. This study is being conducted in the 

different mine of Gujarat Mineral Development Corporation. A total of 258 

participants will be included and interviewed in this study. 



 

Procedure: 

The survey will take approximately 30-45 minutes of your time. You will be 

asked a few questions related to the hypertension, physical activity, tobacco and 

alcohol use. I may contact you again if I have any clarifications related to the 

information collected during the present interview. 

Risk and discomfort: 

Participating in this study imposes no risk to your health. However, you will 

be asked some questions which could be personal in nature. 

Benefits: 

There may not be any direct benefit for you from this study. But the 

information provided by you may prove to be of great importance with respect to 

understanding about the prevalence of hypertension and risk factors for NCDs with 

it. As this is an important public health issue this study may contribute to policies 

that help to reduce the prevalence of hypertension among mine workers as well as 

other people of the society. 

Confidentiality: 

You will be interviewed in private.  The information collected will not be 

shared with anyone not involved in the study. At no stage, will your identity be 

revealed. All hard copies of filled interview schedules and consent forms will be 

kept under the custody of principal investigator and will be destroyed when they are 



deemed no longer needed or after three year of dissertation report submission, 

whichever comes first. 

Voluntary participation: 

Your participation in this study is voluntary and you have the right to 

withdraw your participation at any time during the interview without any 

explanation. Refusal to participate will not involve any penalty or loss of benefits to 

which you are otherwise entitled. 

Contact information 

 

 

 

 

 

 

 

 

 

  



Consent Statement 

 

 I have read/been read the details of the information sheet. The nature of the 

study and my involvement has been explained and all my questions regarding the 

study have been answered satisfactorily. By signing / providing thumb impression 

on this consent form, I indicate that I understand what will be expected from me and 

that I am willing to participate in this study. I have also been informed who should 

be contacted for further clarifications.  I know that I can withdraw my participation 

at any time during the interview without any explanation. 

 

Name of the participant:       ______________________________   

 

Signature / left thumb print: ______________________________ 

 

Date of consent:  
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Annexure III 

Prevalence of hypertension and risk factors for NCDs among mine workers of 

Gujarat Mineral Development Corporation 

 

 CONSENT – YES/NO       RESPONDENT ID ___ ___ ___ 

___ 

IDENTIFICATION INFORMATION 

SR NO QUESTIONS OPTIONS RESPONSE 

1 Mine name  

 

 

2 Date of interview   

Day-Month-Year 

 

_____  _____  _____ 

 

 

DEMOGRAPHIC INFORMATION 

SR NO QUESTIONS RESPONSE CODING 

3 Age in completed years   

4 Sex  Male -  1 

Female -  0 

 

5 What is the highest level of 

education you have 

completed? 

No schooling (illiterate) – 1 

Up to primary (1-7) – 2 

Up to secondary (8-10) – 3 

Up to higher secondary (11-12) – 4 

Degree/diploma - 5 

 

6 What is your job category? Open cast worker – 1 

At the ground worker – 2 

Company worker – 3 

Contract worker - 4 

 

7 What is your current marital 

status? 

Never married/single – 1 

Currently married – 2 

Divorced/separated – 3 

Widowed -- 4 

 

8 Which ration card you have 

(APL/BPL)? 

APL – 1 

BPL -- 2 

 



9 Which cast category you 

belong to? 

General – 1 

OBC – 2 

SC -- 3 

ST – 4 

Others -- 5 

 

10 What is your monthly income 

in Rupees? 

_____________Rs.  

11 Are you a migrant? Yes - 1 

No -- 0 

 

FAMILY HISTORY OF CHRONIC DISEASES 

12 Does any of your family member have any of 

the given chronic diseases? (diabetes, 

hypertension, COPD, asthma, heart diseases, 

stroke, cancer) 

(please tick options) 

Diabetes  

Hypertension  

COPD  

Asthma 

Heart diseases  

Stroke  

Cancer  

 

BEHAVIOURAL MEASURES 

TOBACCO USE (SMOKING TOBACCO) 

SR NO QUESTIONS RESPONSE CODING 

13 Do you ever smoke any tobacco products? 

(like bidi, cigarette etc.) 

Yes – 1 

No - 0 

 

14 Do you currently smoke any tobacco products 

daily? 

Yes – 1 

No - 0 

 

15 How old were you, when you first start 

smoking? 

Age in years 

Don’t know 

 

15-A For how long you are smoking? ____years  

TOBACCO USE (SMOKELESS TOBACCO) 

16 Do your ever consumed any smokeless tobacco 

products? (like chewing Gutkha etc.) 

Yes – 1 

No - 0 

 

17 Do you currently consume any smokeless 

tobacco products daily? 

Yes – 1 

No – 0 

 

18 How old were you, when your first start 

smokeless tobacco? 

Age in years 

Don’t know 

 

18-A For how long you are consuming smokeless 

tobacco? 

____Years  

ALCOHOL CONSUMPTION 

19 Do you ever consume any alcohol preparations? Yes – 1 

No - 0 

 

20 Do you currently take any alcohol preparation? Yes – 1 

No - 0 

 

21 How old were you, when your first start 

drinking alcohol? 

Age in years  

Don’t know 

 

21-A For how long you are drinking alcohol? ____Years  



       

 

DIET 

SR NO QUESTIONS RESPONSE CODING 

22 Are you taking salt free diet? Yes – 1 

No – 0 

 

23 Are you taking sugar free diet? Yes – 1 

No – 0 

 

24 Which type of oil you often used for preparation 

of meal at home? 

Groundnut oil – 1 

Sunflower oil – 2 

Other oil -3 

 

 

 

PHYSICAL ACTIVITY 

AT WORK 

SR NO QUESTIONS RESPONSE CODING 

25 Does your work involve vigorous-intensity 

activity, that causes large increase in breathing or 

heart rate for at least 10 minutes continuously? 

(show 

card) 

Yes – 1 

No – 0 

 

26 On a day, how much time do you spend on doing 

vigorous-intensity activity? 

_____minutes/day  

27 In a week, how much time do you spend on doing 

vigorous-intensity activity? 

_____days/week  

28 Does your work involve moderate-intensity 

activity, that causes large increase in breathing or 

heart rate for at least 10 minutes continuously? 

(show card) 

Yes – 1 

No - 0 

 

29 On a day, how much time do you spend on doing 

moderate-intensity activity? 

_____minutes/day  

30 In a week, how much time do you spend on doing 

moderate-intensity activity? 

_____days/week  

TRAVEL TO AND FROM PLACES 

31 Do you walk or use a bicycle for at least 10 

minutes continuously to get to and from places? 

Yes – 1 

No – 0 

 

32 On a day, how many hours do you walk or use 

bicycle for at least 10 minutes continuously to get 

to and from places? 

 

_____minutes/day 

 

33 In a week, how many days do you walk or use 

bicycle for at least 10 minutes continuously to get 

to and from places? 

 

_____days/week 

 



RECREATIONAL ACTIVITY 

34 Do you do any vigorous-intensity recreational 

activity, that causes large increase in breathing or 

heart rate for at least 10 minutes continuously? 

(use show card) 

Yes – 1 

No – 0 

If yes  

_____days/week 

_____minutes/day 

 

35 Do you do any moderate-intensity recreational 

activity, that causes large increase in breathing or 

heart rate for at least 10 minutes continuously? 

(use show card) 

Yes – 1 

No – 0 

If yes  

_____days/week 

_____minutes/day 

 

 

TREATMENT HISTORY 

HISTORY OF RAISED BLOOD PRESSURE 

SR NO QUESTIONS RESPONSE CODING 

36 Have you ever had your blood pressure measured by a 

doctor or by a health workers? 

Yes – 1 

No - 0 

 

37 Have you ever been told by doctor or health worker 

that you have elevated blood pressure or hypertension? 

Yes – 1 

No – 0 

 

38 Are you currently receiving any treatment of high 

blood pressure prescribed by doctor or health worker? 

Yes – 1 

No – 0 

 

HISTORY OF DIABETES 

39 Have you ever had your blood sugar measured by a 

doctor or by a health workers? 

Yes – 1 

No – 0 

 

40 Have you ever been told by doctor or health worker 

that you have diabetes or sugar disease? 

Yes – 1 

No – 0 

 

41 Are you currently receiving any treatment of diabetes 

prescribed by doctor or health worker? 

Yes – 1 

No – 0 

 

 

PHYSICAL MEASUREMENT 

HEIGHT AND WEIGHT 

SR NO QUESTION RESPONSE CODING 

45 Height In centimetres 

  

 

46 Weight In kilograms 

 

 

WAIST CIRCUMFERENCE 

47 Waist circumference  In centimetres 

 

 

BLOOD PRESSURE 

48 Reading 1 Systolic _____ mm/hg 

Diastolic _____mm/hg 

 

 

49 Reading 2 Systolic _____mm/hg 

Diastolic _____mm/hg 

 



 

 

 

ADDITIONAL QUESTIONS 

SR NO QUESTIONS RESPONSE CODING 

50 Do you know about government NCD 

programme? 

Yes – 1 

No - 0 

 

51 How many year job in mining 

industry? 

_____years 

 

 

52 Have you any insurance cover? Yes – 1 

No – 0 

If yes tell sum assured 

0-25000 

25000-50000 

50000-100000 

1 lac above 

 

53 Do you know government health 

facility nearby you? 

Yes – 1 

No – 0 

 

54 Distance between home and workplace   
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