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Abstract: 

Introduction  

Hypertension is the leading cause of cardiovascular disease, which is responsible for 9.4 million 

death per year. The characteristics of the physical environment of the workplace may influence 

exposure to the risk of hypertension. The aim of this study is to increase the knowledge of to what 

extent of physical workplace environment is associated with hypertension.  

Method 

A cross-sectional study was conducted using UK Biobank data including 256,617 participants, aged 

39-71 years. The exposure variable included information about the physical aspects of the 

workplace environment. The outcome variable was hypertension, defined by the average of two 

blood pressure measurement, systolic blood pressure >140 mmHg and diastolic blood pressure >90 

mmHg. The association was calculated using logistic regression.  

Result 

Both crude (OR 1.21, CI 1.14-1.28) and adjusted analysis (OR 1.07, CI 1.01-1.12) showed an 

association between exposure to chemicals in the workplace and hypertension. This association was 

constant when controlling for possible confounders in three models. Other physical aspects of the 

workplace environment did not show any statistically significant association with hypertension. To 

assess whether this association was modified by job satisfaction, the analysis was further stratified 

by work/ job satisfaction, but it was concluded that work/ job satisfaction does not act as an effect 

modifier of the association between workplace environment and hypertension. 

Conclusion 

Chemical exposure may increase the risk of hypertension in the workplace among the workers. This 

knowledge emphasizes the importance to formulate preventive measures in the workplace for better 

health outcome of workers. 
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1.Introduction 

1.1. Global Context of Cardiovascular Disease  

Non-communicable diseases (NCDs) have been treated as “The dominant public health 

challenge of the 21st century” and a “Public health emergency” in slow motion” which is 

responsible for about two third of all global deaths (1). This statistic indicated the rise of NCDs 

over time from 57.2% of global deaths in 1990 to 63% in 2008. Researchers are predicting that 

this figure may rise by an extra 15% within the year of 2020 and the number of deaths would be 

fivefold from communicable disease by the targeted year of 2030 (2,3). Cardiovascular diseases 

(CVDs) are one of the leading NCDs which is accountable for about half of the world’s NCDs 

related death. Worldwide CVD was treated as the ‘Silent killer’ as it hardly showed any prior 

cause or symptom (4,5). The prime cause of such death is coronary heart disease and stroke with 

the peripheral arterial disease (6). For the increase of urbanization and globalization as well as 

for the cause of epidemiological transition the characteristics of epidemiological transition has 

been transformed from infectious, maternal and childhood diseases to non-communicable disease 

such as CVD (7).The research shows that more people die of CVDs per year to any other 

diseases. In 2008, due to CVD about 17.3 million people passed away representing 30% of the 

global death (8). During the second half of the 20th century, two major studies-the Framingham 

heart study and the Seventh countries studies showed that besides with the other risk factor, 

hypertension is one of the modifiable risk factors for CVDs (9,10).  

1.2. Cardiovascular disease  and Hypertension  

Hypertension is assumed to be the leading cause of CVDs. Hypertension is also a risk factor for 

stroke and it affects more than 1 billion adults or 26% of the total adult's population (11). High 

blood pressure is another name for hypertension which is measured in millimeters of mercury 

(mmHg). Blood pressure is a force of blood, which pushes the blood vessels against the pressure. 

When this pressure is higher in the arteries than it should be, it is known as high blood pressure 

or hypertension (12). High blood pressure (hypertension) is responsible for the death of 9.4 

million people, representing the cause for 16.5% of deaths per year (13). According to a report of 

‘The Global Burden of Disease 2015’ approximately 10.7 million people died because of 

cardiovascular disease as a result of hypertension. In the United Kingdom, high blood pressure is 

treated as the third biggest risk factor for the diseases after tobacco smoking and poor diet. 
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Moreover, in England 1 in 4 adults are affected by this disease and a total of 12.5 million people 

were affected by it in 2015. The prevalence of hypertension in 2015 was 31% among male and 

26% among female in England (14). Over the past few decades, public health was under the 

threads and challenges due to Hypertension (15). Though hypertension could be prevented, 

treated and controlled, yet the rates of successful control remain unprecedentedly low (16). 

Consequently, hypertension is a principal risk factor for coronary heart disease, stroke, heart 

failure and chronic kidney disease (17). Some risk factors for hypertension cannot be modified or 

changed like genetic (18) and aging (19,20). Some other risk factors associated with it could be 

controlled and minimized by intervening on some activities like quitting smoking (21), 

increasing physical activities, restricting sodium intake (22), losing weight (23), increasing fruits, 

vegetable and whole grain intake (24) Given that the increase in blood pressure sometimes can 

depend on personal and individual characteristics as well as environmental exposures, especially 

in the workplace environment, this might also help to mitigate the risk factors (25). Alongside, 

long term care and treatment of hypertension and related morbidities will increase the cost of 

healthcare a lot. Hospitalizations and early retirement for the cause of disability are also 

associated with the increment of cost (26).  

1.3. Workplace environment 

An employee’s workplace environment is key to determine the quality of their work and their 

level of productivity. In simple word, a workplace environment is a place where the workers 

perform their work (27). This environment includes both internal and external environments such 

as physical setting and comprehensive organizational settings in terms of organizational features 

and the other aspects of extra organizational matters. Physical wellbeing and psychological 

wellbeing are sometimes affected by the properties of the workplace environment (28,29).  

1.4. The physical aspect of workplace environment and hypertension 

Worldwide workers commonly engage themselves in the work or assigned duty for about 8 to 12 

hours (30). Studies showed that the physical environment of the workplace consists of 

temperature, quality of air, noise, lighting conditions and chemical exposure can negatively 

affect well-being, productivity and the performance of the employees (31). For example, noise or 

the deafening sound in the workplace is one of the disturbing elements that make the workers 
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deaf which is commonly treated as an occupational disease. It is partially responsible for making 

the workers get stressed at their workplace. The level of plasma hormones like cortisol and 

adrenaline is enhanced due to excessive noise in the workplace which causes vasoconstriction 

and increases blood pressure, potentially leading to increasing the risk for CVDs (32,33). An 

association study also reported that the systolic blood pressure of male workers at the work 

station can independently be enhanced due to the chronic exposure to noise (34). Similarly, some 

other studies showed some unsafe chemical exposure is also reported to be responsible for the 

enhancement of the physiological levels of brain-derived neurotrophic factor (BDNF), leptin and 

other neurotransmitters for example serotonin, catecholamines, and dopamine at the workplace. 

These neurotrophic factors may increase the risk of developing hypertension and thus lead to 

CVD occurrence among the workers (35–37). For instance, a high prevalence of hypertension 

was associated with occupational exposure to a high level of hazardous chemical among the 

employees of a petrochemical factory in Iran (37). Likewise, styrene exposure increased the 

prevalence of CVD in the workers who remain in such an environment and that was compared to 

those with a below standard level of styrene exposure (38,39).  

Employees from different occupations like manufacturing, construction, agriculture, mines, 

firefighters and armed forces work in different level of heat exposures at their workplace. At the 

workplace, external heat comes from two sources like weather-related heat exposure and 

artificial heat exposure and internal heat come from the bodies through metabolism Chronic 

exposure to heat at the workplace can result in adverse and long term effect on health, which in 

turn can lead to increase in hypertension (40). Other studies have also pointed out that both noise 

and heat exposure in the work environment can also be a possible cause of CVD. Another study 

concluded, cold exposure in the workplace can increase hypertension (41). The rate of increasing 

hypertension for women at some textile mills of China has been marked due to flies and fiber 

dust at the process work while they are on duty (42). 

1.5. Job Satisfaction 

Job satisfaction is often referred to as a psychological issue as it depends on the desired 

motivational tools that can satisfy an employee out of his or her employment. Job satisfaction 

basically depends on intrinsic or extrinsic factors within the field of occupational and 

organizational psychology (43). The researcher and practitioners have provided their own 
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definitions of “Job Satisfaction”. The two most common definition is as follows. The first one is 

“The pleasurable emotional state resulting from the appraisal of one’s job as achieving or 

facilitating the achievement of one’s job value” (44) and the second one is “ the extent to which 

people like (satisfaction) or dislike (dissatisfaction) their jobs” (43). Researches have shown that 

workplace environment may have a significant effect on behavior, perceptions, and productivity 

of workers. Dole and Schroeder, the authors stated in their research that the employees who are 

satisfied in their workplace with the physical environment, more likely to produce better work 

and health outcome(31) 

1.6. Workplace environment, job satisfaction, and hypertension 

Several theories or model have been proposed in order to explain the effect of job satisfaction on 

hypertension in the workplace. Two models are established based on stressors at the workplace 

and its impact on health and safety: One is “Demand-Control Model” (45) and the other one is 

“Effect-Reward Model” (46). Both the models indicated to the impacts on occupational health 

due to stresses generated from workplace conditions. Such situations are responsible for the 

decisions formulated for work schedule and redesigned tasks for organizational success (47). In 

the demand-Control model, high job pressure was described as the burden of doing more 

assignment within a shorter time frame, which results in stress easily. Whereas low job control 

described as having very little influences over the daily activities of an individual’s assigned job. 

The model defines or tries to bring a correlation between high pressure in the job as well as low 

control. Both of them has the contribution to strain especially when they have combined with the 

stress at home and the absence of social support (45). In Effect-reward model, both physical and 

mental energy has been exhausted to achieve organizational predefined goals and objectives, 

where the main tools of reward are compensations which include salary/wages, benefits, and 

incentives in exchange of bestowed positions and status. Financial gain and carrier development 

are also a part of a reward other than many other motivational tools. This model points out 

something very significant such as high effort with low reward, which always leads to job 

dissatisfaction. And it puts a major impact over a verity of adverse health conditions. This 

situation thus leads the employees to be affected by cardiovascular disease, mental health 

problem like depression and anxiety (48). 
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The biological explanation behind these two models are explained in two ways. One way is to 

release stress hormone like steroids. This stress hormone causes overstimulation of 

mineralocorticoids receptor, which further causes sodium retention in the kidneys. As a result 

volume expansions will occur and cause a subsequent increase in blood pressure (49). The other 

way is caused by adrenaline hormone through overstimulation sympathetic nervous system as a 

result of stress, which causes vasoconstriction and increase of blood pressure (50). The concept 

of allostatic load- ‘cumulative wear and tear’ also described the psychological consequences of 

chronic exposures to fluctuate or heightened neural or neuroendocrine responses and physical 

arousals among the employees who experienced stressors repeatedly or for a long period of time. 

Such arousal contributes to chronic changes in worker’s psychology and finally lead to anatomic 

changes in contributing to the thickness of the artery wall for the cause of hypertension or high 

blood pressure (51).  Another study reported that the risk of having hypertension is much more 

among the worker's high stressors of the work environment. They found a correlation between 

hypertension and stressors of the workplace(52). Other studies investigated the relationship 

between psychological pressure in the work environment and Hypertension incidences. 

(45,53–55). A study named “INTERHEART” involved 52 countries found that 32.5% population 

are at risk of myocardial infarction which is derived from modifiable psychological factors, such 

as stresses at home, workplace due to financial conditions or the events of life. This study 

showed a relation between job pressure and a higher risk of CVD on the people at the workplace 

(56).  

1.7. Further Research opportunities from a large sample 

Many researchers in different epidemiological studies at different times have agreed on some 

modifiable and non-modifiable risk factors, causes and consequences of CVDs, by conducting 

research either within the home country or worldwide (57). They also provided a framework to 

explain how traditional and novel risk factors for CVDs can play a major role in enhancing the 

risk for such chronic diseases. For the prevention of chronic diseases in India, feasible and 

low-cost strategies have been implemented as an evidence-based study which was used 

successfully by the INTERHEART study, a case-control study (58). The Cardiovascular 

epidemiologists have been trained through a project, associated with WHO, called MONICA 

(Multinational Monitoring of trends and determinants in cardiovascular disease) project. The 



10 
 

training was given by creating standards for the measurement which could be applied 

internationally (59). The Framingham Heart Study was also successful in detecting a range of 

risk factors associated with cardiovascular disease and hypertension (60). 

 The UK Biobank is a very large population-based prospective cohort study which was 

established for investigating disease determinants both genetic and non-genetic, among the 

middle and old-age population (61). 500,000 participants were recruited for their baseline 

assessment study in order to collect lifestyle and health-related information. The follow-up 

studies are to characterize various health-related consequences. The UK Biobank aims to 

combine wide-ranging and more precise assessment of different exposures and maximize the 

access to available resources for the promotion of innovative science. Large sample size and a 

broad range of data were combined by the UK Biobank to explore exposures and outcomes that 

could be useful and viable in diagnosis, treatment, and prevention of diseases among middle and 

old age people. A well-designed and reliable cohort study was used to detect and generalize the 

associations between health outcomes. There is a threefold increase in the interest for UK 

Biobank data by the international researcher in the last 4 years predominantly in Europe and the 

United States (62). An association between the higher likelihood of adiposity and a subset of 

favorable adiposity alleles was established by the UK Biobank which was associated with less 

risk of hypertension and heart diseases (63). The link between novel genetic variants and 

phenotypes of blood pressure was identified by another genome-wide analysis study (64). Such a 

dataset with or without validation can make it possible to hypothesize solutions based on 

exposure and outcome, as well as to develop risk prediction models for strong exploration (65). 

The UK Biobank data presented tremendous scope for different researchers which could be used 

to diagnose, treat or prevent CVDs.   

There is almost no research present on the association between physical aspects of the workplace 

environment and hypertension in relation to job satisfaction. Most studies have focused on job 

strain, psychosocial work stressor or have small sample size. Studies on job satisfaction as an 

effect modifier of the association between physical workplace environment and hypertension are 

rare. To my knowledge, this is the first study that aims to perform a large population-based 

investigation using UK biobank to assess the association between the physical aspect of the 

workplace environment and hypertension in the UK. 
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1.8. Aim and Research Questions   

The main objective of this study is to increase the knowledge of to what extent the physical 

workplace environment is associated with hypertension-  

The two research questions are: 

Is there any association between the physical aspects of the workplace environment and 

hypertension? 

To what extent is this association modified by job satisfaction?  

2. Materials and Method 

2.1. The UK Biobank 

 UK Biobank is a prospective cohort study with the aim of improving the prevention, diagnosis, 

and treatment of chronic diseases (including Cardiovascular Disease) of middle and old age (57).  

During the period of 2006-2010, about 502,621 participants were recruited from the National 

Health Service register, who are in between 37-73 years (99.5% were between 40 and 69 years). 

The cohort participants resided within a 25-mile radius of a UK biobank center located in 22 

assessment centers across the United Kingdom. All participants provided electronically signed 

consent at baseline and they answered touch screen questionnaire on a range of 

socio-demographic, lifestyle, psychosocial, environmental and health-related factors. They also 

completed physical and anthropometric measurement and provided blood, urinary and salivary 

sample.  

2.2. Study population and settings 

 A total of 184,020 participants were excluded from the current study as they were unemployed 

(retired, looking after home and/or family, unable to work because of sickness or disability, 

unemployed, doing unpaid or voluntary work, fall or part-time student), as this present study is 

focused on the physical aspect of the workplace environment. Around 45,558 participants were 

excluded due to the missing values of measures of systolic and diastolic blood pressure. 

Moreover, 16,426 participants who had a hypertensive crisis at the time of blood pressure 

measurement (systolic blood pressure > 180 mmHg and/or diastolic blood pressure > 110 

mmHg) were also excluded from the study as the hypertensive crisis is an acute situation which 
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usually leads to referral to the nearest hospital. Therefore, It is not reflective of the usual blood 

pressure status of the individual and it's a medical emergency(66). At the end, this study was 

conducted with 256,617 participants of both sexes from the UK Biobank cohort study (see 

Figure 1) 
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Fig 1: Inclusion and Exclusion criteria 

2.3. Data collection and procedure 

For data collection participants were invited by mail for voluntary engagement in the UK 

Biobank baseline assessment study. Participants reported through a questionnaire about different 

medical and health conditions, socio-demographic and life-style information, employment and 

working environmental conditions, family and medical history and about intake of medication 

during baseline assessment. In addition to that trained health professionals were also recruited 

whenever needed during the data collection. Data was collected by using different physical and 

502,621 people voluntarily participated in the 

baseline assessment of UK biobank cohort study 

 

4457,063 participants data available for recording 

Systolic and Diastolic Blood Pressure 

 

45,558 missing data for hypertension were 

excluded 

 

444,637 participants 

 

16,426 participants were excluded for 

whom systolic blood pressure >180 mmHg 

and Diastolic blood pressure >110 mmHg 

as considered as hypertensive crisis  

 

256,617 participants are included in the 

primary analysis 

 

184,020 participants were excluded, who  

are not currently employed 
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functional measurements and biological sample collection (blood and urine). All these processes 

took only a few minutes to complete and most of them were automatically stored to the central 

system. 

2.4. Variables 

 Multiple variables were investigated to address the main purpose of this study. A detailed 

explanation of the main variables with collecting procedure is given below –  

2.4.1. Independent variables 

Various traits of workplace environment concerning the physical aspect, employment status, and 

job-related information were taken from the participants. All information given by the 

participants were self-reported. Firstly, participants’ information was gathered which was later 

used to classify in different job groups by following the ‘Standard Occupational Classification 

2000’(67). Considered physical aspects of the workplace environment were - exposure to noise, 

heat, cold, dust chemicals or fume in the workplace. Participants could choose one of four 

possible answers (annex 1). Those were recorded as binary scales, yes and no. The persons who 

answered “do not know” were recorded as missing data. 

2.4.2. Work/job satisfaction 

 Eight different types of responses were used on the ground of work/job satisfaction relating toa 

workplace environment that was established based on participant’s self-reported answer to the 

questions (Annex 1). All responses were recorded similarly like the physical aspects and all 

recorded with binary scales “yes” and “No”. Similarly, the person who preferred not to answer 

and who choose not responding to the queries were recorded as missing data.  

2.4.3. Dependent variable 

Blood pressure measurements were carried out with an automatic oscillometric device 

(OMRON, model HEM-705 CP) using standardized techniques, which include previous resting 

for 5 min with the participant seated, feet straight on the ground and the arm over a surface with 

the antecubital fossa at the level of the heart. Hypertension was defined by the average of two 

blood pressure measurement, systolic blood pressure ≥140 mmHg and diastolic blood pressure ≥ 
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90 mmHg (68) and coded as binary scales where ≥140/90 mmHg represented as Yes (1) and ≤ 

140/90 mmHg represented as No (0). 

2.4.4. Covariates 

Age: The ages of the participants were calculated in the year during the baseline assessment 

study and it was counted based on their date of birth.  

Sex: This variable was categorized into “male” (1) and “female”(0), where the female was used 

as the reference category.  

Ethnic background: Ethnicity was categorized into two categories, major ethnic background, 

and minor ethnic background. The major ethnic group includes only White, while the minor 

ethnic group was composed of other ethnic background like Black, Asian, Mixed and other. 

Major ethnic group(white) were used as the reference category. 

Townsend Deprivation Index: Socio-economic condition was detected by the ‘Townsend 

deprivation index score’ which is calculated by four census-based variables. This calculation 

based on unemployment, non-car ownership, non-home ownerships, and household 

overcrowding. A negative value represents high socio-economic status that means higher 

Townsend score equates to higher levels of area-based socio-economic deprivation. This was 

calculated before participants joined the UK biobank and each participant assigned a score 

corresponding the post-code of their home dwelling (69).    

Educational qualification: Education coded as ≥ a college/university degree level or not, 

derived from the questionnaire, where ≤ a college/university degree was used as the reference 

category. 

BMI: Body Mass Index is a continuous variable that was constructed by calculating from the 

measured individual’s height and weight as kg/m2. Measurement of the height and weight were 

done by trained staffs during the baseline assessment. 

Moderate physical activities: A continuous value for the amount of physical activity, was 

calculated by weighting different types of activity (walking, moderate or vigorous) by energy 

requirement using values derived from the International Physical Activity Questionnaire 

(8IPAQ) study (70)  
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Alcohol intake frequency: Participants could answer one of the following – never, special 

occasions only, 1-3 times per month, once or twice a week, 3-4 times a week and daily or almost 

daily, where “never” was used as the reference category.   

Smoking status: Smoking status was coded as current smoker, previous smoker and never 

smoked. “Never smoked” was used as a reference category (annex 2).   

Occupation (Job code): Jobs were coded as elementary occupations, process plant and machine 

operatives, sales and customers service occupations, leisure and other personal service 

occupations, personal service occupations, skilled trades, administrative and secretarial roles, 

business and public sector associate professionals, associate professionals, professionals 

occupations and manager, and senior officers. Manager and senior officers were used as the 

reference category. This was coded from the UK biobank job code variables and classified into 10 

major occupational groups- concerning “Standard Occupational Classification 2000”(67).  

Job involves shift work: “Job involves shift work” was recorded as never, sometimes and usually 

or always. This variable was coded as binary: - sometimes and usually or always coded as ‘yes’ 

and never coded as ‘no’.   

2.5. Statistical Analysis 

Data analysis was performed using the Statistical Package for Social Science (SPSS, Version 23) 

and stratified by work/ job satisfaction. For each exposure as well as possible confounders, 

differences between frequencies were analyzed with the chi-square test. Simple binary logistic 

regression analysis was done to examine the relationship between the physical aspects of the 

workplace environment and hypertension. Univariate and bivariate analysis was done to describe 

main predictor variables and the relationship between explanatory variables and the dependent 

variable. Unadjusted odds ratio (OR) was also calculated for all variables using logistic regression 

analysis. The results are presented with (OR) as a measure of association with 95% confidence 

interval (CI) and p-value(p<0.05) for significant results in all analysis. Finally, three multiple 

logistic regression model was constructed. The main exposure (physical aspects of the workplace 

environment) was kept in the model and all other variables were added groupwise model by model. 

Model 1 was adjusted for the demographic variable (age, sex, ethnic background, educational 

qualification, and Townsend deprivation index). Model 2 incorporated model 1 plus lifestyle 
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variable (alcohol intake frequency, smoking status, BMI, number of days of moderate physical 

activity). Finally, model 3 was built with previous variables plus occupational variables (job code, 

the job involves shift work, job involve shift work). 

To answer the first research question, model 3 was considered the fully adjusted model. To 

address the second study question of whether the OR varies between work/ job satisfaction, the 

analysis was stratified by work/ job satisfaction or not. 

2.6. Missing data 

Initially, for reporting missing data, a specific code number used in the dataset. It is to be said that 

the number of missing data in most of the predictor variable was very high. The highest number of 

missing data was observed in covariates – work/ job satisfaction, number of the days per week of 

moderate physical activity. These missing data were reported in Table 1. To bring rectification in 

missing data, the method of multiple imputations was used. The number of imputed data was set at 

five. Analysis of missing values consists of two sequential steps- analysis of each individual 

complete data set to create multiple analysis results and then combining(pooling) these multiple 

analysis results. 

The prime condition for utilizing multiple imputation is that data would be missed at random. In the 

UK Biobank cohort study, the participants had various options for choosing the desired and correct 

answers from available options. Every variable had to options to choose like “do not know” and 

“prefer not to answer”. But a large number of data were missing which were random and no specific 

cause was found for it.’ 

2.7. Ethical consideration 

To use UK Biobank data, ethical permission was taken from the ‘North West-Haydock Research 

Ethics Committee’. This committee is also a part of health research authority, NHS, UK. This study 

is a part of an ongoing project under the Neuroscience department of Uppsala University. They have 

ethical permission from the local research authority (Dnr 2017/98) 

3.Result 

Table 1 showed that among the selected participants this current study,48% were male and 52% were 

female. Their mean age was 52.71 years. Their mean Townsend Deprivation Index was -1.33, this 
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observation indicated affluence in the study population. The mean BMI of the participants was 27.20 

kg/m2 which indicates the condition ‘overweight’ according to the BMI classification (71). Within 

the selected female participants, 88.2% of them had no hypertension, and 11.8% of them had 

hypertension. Among the male participants, 79% had no hypertension where 21% had hypertension. 

93.5% of the participants belonged to the major ethnic group (white). Within this group, 83.9% of the 

participants had no hypertension and 16.2% of them had hypertension. 16.8% of the participants had 

hypertension, who belonged to a minor ethnic group. All the participants had some levels of 

education. 62.35 of the participants had completed their college or university degree, where 42.5% of 

the participants did not finish their college or university degree. The participants who had completed 

their college or university degree, 14.2% of them had hypertension. 17.4% of the participants had 

hypertension among them, who did not finish their college or university degree. The highest 

percentage of hypertensive participants were among previous smoker (17.2%), who intake alcohol 

3-4 times per week (17.1%) and the lowest among current smoker (13.5%) and the participants, who 

never intake alcohol (13.5%). The percentages of hypertensive participants, who did moderate 

physical activity per week, varied from 17.3% of who did not do any physical activities to 14.8% of 

who did moderate physical activities for 7 days per week. According to job categories, 16.7% of the 

participants were manager and senior officers, 22% of them were in professionals occupations, 

14.7% in administrative and secretarial occupations, 7.2% in skilled trade occupations, 5.9% in 

personal service occupations, 3.4% in sales and customer service occupations, 4.3% were process, 

plant and machine operatives and 4.8% were in elementary occupations. The highest percentage of 

hypertensive were among process, plant and machine operatives (22.3%) and skilled trade 

occupations (22.1%). The lowest percentage of hypertensive participants were among personal 

service occupations (13.9%). Most of the participants did not do shift work (82.6%). However, 

17.3% of the participants had hypertension, who did shift work. Among the predictor variables, 

14.4% of the participants were exposed to a noisy workplace where 12% of the participants were not 

exposed to a noisy workplace. The percentages of the population of cold exposure were 8.1% and 

18.2% were not exposed to cold. On the other hand, 14.5% were not exposed to hot in their 

workplace and 11.7% were exposed to the hot workplace. 6.7% were exposed to dust and 19.45 were 

not exposed to the similar workplace. The percentages of chemical exposure were 4.45, while 21.55 

had no exposure to the chemical in their workplace. The percentages of the participants, who were 

satisfied with their work, were 31.85 where 4.0% were not satisfied with their work. The data also 
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showed that the percentage of hypertension is higher among the participants who were exposed to a 

noisy workplace (16.4%),a cold workplace (17.0%),a hot workplace (16.9%),a dusty workplace 

(17.1%) and a workplace full of chemicals or fumes (18.3%) compared to their reference group who 

were not exposed to their respective environment. The prevalence of hypertension is equal for both 

categories of work/job satisfaction (16.2%) 

The pooled mean values and frequencies with percentages of participants characteristic variables 

from the imputed dataset are also presented in the same table. After multiple imputations there were 

no, or very little changes in almost all variables. In addition to that, unadjusted OR for hypertension 

was significantly higher than the reference group for all exposure variables. The bivariate logistic 

regression showed that compared to female, the male had more likely to have hypertension, which is 

statistically significant (OR 1.99, CI 1.95-2.04). With the increasing age of the participants, the odds 

of having hypertension were positive, which were significant (OR 1.03, CI 1.03-1.03). Those who 

belonged to minor ethnic group had higher odds of having hypertension than those who belonged to 

major ethnic group (OR 1.05, CI 1.01-1.10). Compared to the participants, who had completed 

college or university degree, had lower odds than those participants who did not complete their 

college or university degree (OR.79, CI 0.77-.81).Compared to the participants, who never smoked, 

the previous smoker had higher odds of having hypertension (OR 0.97, CI 1.03-1.08), and the current 

smoker had lower odds of having hypertension (OR 9.97, CI 0.89-0.99). All of these results were 

statistically significant. With increasing years of age of the participants, the odds of the participants 

having hypertension were almost positive, which were statistically significant (OR 1.03, CI 

1.03-1.03). 

Table 1: Characteristics of the study population (n) and frequency (%) of demographic, life 

style and occupational variables by Hypertension status (N=2566617) 

 Observed data Pooled Data 

 Total Total No hypertension hypertension OR (95% CI) 

N n% N n% N n% N n%  

Total 256617         

Gender 
  

  
    

 

 Female 133560 52 133560 52 117859 88.2 15701 11.8 ref 

 Male 123057 48 123057 48 97256 79.0 25801 21.0 1.99 (1.95-2.04) 

Age (mean SD) 52.71±7.09 
 

52  52.50±7.15 
 

53.83±6.67 
 

1.03 (1.03-1.03) 
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Ethnic group 
  

  
    

 

  Major ethnic group 240024 93.5 240786 93 201954 83.9 38837 16.2 Ref 

  Minor Ethnic 

group(others) 
15787 6.2 15831 6.2 13160 83.2 2671 16.8 1.05 (1.01-1.10) 

  Missing 806 0.4   
    

 

Townsend deprivation 

index 
-1.33±2.99    -1.34±2.99  -1.41±2.95  0.99 (.99-1.00) 

Educational 

qualification 
         

  <College/university 

degree 
159834 62.3 159834 62.3 132087 82.6 27747 17.4 ref 

 >College/university 

degree  
96783 42.5 96783 42.5 83028 85.8 13755 14.2 0.79 (0.77-0.81) 

Smoking status          

  Never 146823 57.2 146915 57.3 123458 84.1 23457 16.0 ref 

  Previous 81729 31.8 81810 31.9 67746 82.9 14064 17.2 1.09 ( 1.03-1.08) 

  Current 27357 10.7 27625 10.4 23324 85.3 4301 15.6 0.97(0.89-0.99) 

   Missing 711 0.3        

Alcohol intake 

frequency 
         

  Never 15995 4.2 16167 6.3 13981 86.5 2186 13.5 ref 

  Daily/almost daily  50368 19.6 50385 19.6 40365 80.1 10003 16.5 1.59(1.51-1.67) 

  3-4 times a week    63106 24.6 63139 24.6 52342 82.9 10764 17.1 1.32(1.25-1.38) 

  1-2 times a week              70544 27.5 70590 27.5 59822 84.8 10722 15.2 1.15(1.09-1.21) 

  1-3 times a month             30347 11.8 30386 11.8 26170 86.2 4177 13.8 1.02(.99-1.08) 

  Special occasions only           26085 10.2 26109 10.2 22435 86.0 3650 14.0 1.04 (.98-1.10) 

  Missing  172 0.1        

BMI (mean± SD) 27.20±4.66  27  26.72±4.28  28.72±4.31  1.09 (1.09-1.10) 

Number of days per 

Week of moderate 

physical activity 

         

   0 day 33389 13.0 33911 13.2 28049 82.7 5861 17.3 ref 

   1 day 23940 9.3 24877 9.7 20782 83.5 4095 16.5 0.94 (.90-.98) 

   2 days 38948 15.2 40344 15.7 33798 83.8 6546 16.2 0.93 (.89-.96) 

   3 days 35881 14.0 37581 14.6 31828 84.7 5753 15.3 0.86 (.83-.89) 

   4 days 22423 8.7 24159 9.4 20374 84.3 3785 15.7 0.89 (.85-.93) 

   5 days 39110 15.2 40603 15.8 33639 82.8 6963 17.1 0.99 (.96-1.03) 

   6 days 14008 5.5 15052 5.9 12490 83.0 2561 17.0 0.98 (.93-1.03) 

   7 days 39434 15.4 40086 15.6 34150 85.2 5936 14.8 0.83 (.80-.87) 
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   Missing 9486 3.7        

Job code          

Managers & senior 

medical    officials      
42827 16.7 42827 16.7 35508 82.9 7319 17.1 Ref 

  Professionals 

occupations              
56567 22.0 56567 22.0 47912 84.7 8655 15.3 0.88(.86-.89) 

  Associate professionals 

& technical professionals 
42748 16.7 42748 16.7 36677 85.8 6070 14.2 0.80(.79-.82) 

  Administrative and 

secretarial occupational 
37789 14.7 37789 14.7 32431 85.8 6070 14.2 0.80(.77-.83) 

  Skilled trade 

occupation          
18356 7.2 18356 7.2 14302 77.9 4054 22.1 1.38(1.32-1.43) 

  Personal service 

occupation 
15186 5.9 15186 5.9 13080 86.1 2105 13.9 0.78 (.78-.80) 

  Sales & customer 

service occupations 
8574 3.4 8574 3.35 7268 84.8 1306 15.2 0.87 (.84-.90) 

  Process, plant and 

machine operatives 
109928 4.3 109928 4.3 8543 77.7 2449 22.3 1.39(1.36-1.43) 

  Elementary occupation 12371 4.8 12371 4.8 10124 81.8 2247 18.2 1.08 (1.05-1.11) 

  Others job 11200 4.4 11200 4.4 9260 82.7 1940 17.3 1.02(.99-1.05) 

Job involves shift work          

  No 211844 82.6 212310  178487 84.1 33823 15.9 Ref 

  Yes 44130 17.2 44306  36627 82.7 7678 17.3 1.12(1.08-1.14) 

  Missing 643 0.30        

Work/job satisfaction          

  Not happy 10355 4.0 29154 11.4 24438 83.8 4716 16.2 Ref 

  Happy 81652 31.8 227462 88.6 190677 83.8 36785 16.2 1.00(0.96-1.04) 

  Missing 164610 64.1        

Physical aspects of 

workplace environment 
         

1.Workplace very noisy          

  No 37044 14.4 119386 46.5 100394 84.1 18992 15.9 Ref 

  Yes 30865 12.0 137230 53.5 114720 83.6 22509 16.4 1.04(1.01-1.07) 

  Missing 188708 73.5        

2.Workplace very cold          

  No 20691 18.2 155447 60.6 131153 84.4 24294 15.6 Ref 

  Yes 46656 8.1 101169 39.4 83961 83.0 17207 17.0 1.11(1.06-1.16) 

  Missing 189270 73.8        

3.workplace very hot          

  No 37332 14.5 124699 48.6 105476 84.6 19222 15.4 Ref 
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  Yes 29954 11.7 131917 51.4 109638 83.1 22279 16.9 1.12(1.06-1.17) 

  Missing 189331 73.8        

4. Workplace very dusty          

  No 49844 19.4 168269 65.6 141867 84.3 26401 15.7 Ref 

  Yes 17093 6.7 88347 34.4 73247 82.9 15100 17.1 1.11(1.07-1.15) 

  Missing 189680 73.9   
    

 

5. Workplace full of 

chemicals or fumes 
  

  

    

 

  No 55288 21.5 200794 78.2 169486 84.4 31307 15.6 Ref 

  Yes 11394 4.4 55822 21.8 45628 81.7 10194 18.3 1.21(1.14-1.28) 

  Missing 189936 74.5   
    

 

 

Compared to those, who never took alcohol, every other group was more likely to have hypertension. 

Those who took alcohol daily or almost daily, were 59% more likely to have hypertension (OR 1.59, 

CI 1.51-1.67). Those who took alcohol 1-2 times a week and 3-4 times a week, were 32% (OR 1.32, 

CI 1.25-1.38) and 15% (OR 1.15, CI 1.09-1,21) were more likely to have hypertension. All of these 

results were statistically significant. The participants, who drank alcohol 1-3 times a month and 

special occasions only, were 2% (OR 1.02, CI .99-1.08) and 04% (OR 1.04 CI .98-1.10) more likely 

to have hypertension, which was not statistically significant. 

With increasing body mass index of the participants, the probability of having hypertension increased 

too. The participants, who had higher BMI, had higher odds of having hypertension and this 

associationwas significant in the bivariate analysis (OR 1.09, CI 1.09-1.10). Compared to the 

participants, who did not do any physical activities per week, participants from other groups were 

less likely to have hypertension. Those, who worked physical activity at least one day (OR 0.94, CI 

0.90-0.98), two days (OR 0.93, CI 0.80-0.96), three days (OR 0.86, CI 0.83-0.89), four days (OR 

0.89, CI 0.85-0.93), and seven days (OR .83, CI 0.80-0.87) had lower odds of having hypertension, 

All of these results were statistically significant.  

Compared to the manager and senior medical officers, the participants who worked as professional 

occupations were 0.12% less likely to have hypertension (OR 0.88, CI 0.86-0.89). Those who worked 

as associate professionals and technical professionals (OR 0.80, CI 0.79-0.82) and those who worked 

as administrative and secretarial occupations (OR 0.80, CI 0.77-0.83) had the same result. Both 

occupations were 0.2% less likely to have hypertension. The other two groups named as personal 
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service occupation (OR 0.78, CI 0.78-0.82) and sales and customer service occupation (OR 0.87, CI 

0.84-0.90), were 0.22% and 0.13% less likely to have hypertension. Compared to the reference 

group, skilled trade occupation, process, plant and machine operatives, and elementary occupation, 

all three of them were 38% (OR 1.38, CI 1.32-1.43), 39% (OR 1.39, CI 1.36-1.43) and 0.08% (OR 

1.08, CI 1.05-1.11) more likely to have hypertension. All of these results were significant. Those who 

did shift work were more likely to have hypertension than those who did not do shift work, which is 

statistically significant (OR 1.12, CI 1.08-1.14) 

Those who were satisfied with their work had the same outcome compared to those who were not 

satisfied with their work (OR 1.00, CI 0.96-1.04), which implied that there was no difference 

between these two groups of the study. These results were not statistically significant. 

Those who were exposed to the noisy workplace were 0.04% more likely to have hypertension 

compared to those who were not exposed to the noisy workplace (OR 1.04, CI 1.01-1.07). The 

participants who were exposed to the cold workplace were 11% more likely of having hypertension 

compared to their reference group (OR 1.11, CI 1.06-1.16). Compared to those, who were not 

exposed to the hot workplace, those who were exposed were 12% more likely to have hypertension 

(OR 1.12, CI 1.07-1.15). The participants who were exposed to the dusty workplace, were 11% more 

likely to have hypertension compared to those who were not exposed (OR 1.11, CI 1.07-1.15). Those 

who were exposed to occupational chemical exposure or fumes had a significant association with 

hypertension than those who were not exposed (OR 1.21, CI 1.14-1.28). All of these results were 

statistically significant. To test the association between workplace environment and hypertension a 

number of variables were adjusted (Table 2) for deciding the full model and it showed that adding 

those variables did some changes in the association between workplace environment and 

hypertension. To find out if there is any confounder present, which might affect the association 

between workplace environment and the prevalence of hypertension, three models was created 

(Table 2). Model 1 was adjusted with demographic variables. Model 2 was adjusted with model 1 

plus health and lifestyle variables. Model 3 was adjusted with model 2 plus occupational variables. 

Model 3 is the final model, which has been adjusted for all demographic, health and lifestyle 

variables and occupational variables. In model 1, only two variables found statistically significant 

associations with hypertension. The participants who were exposed to the hot workplace were 0.09% 

more likely to have hypertension (OR 1.09, CI 0.97-1.08) compared to their reference group. 
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Compared to those, who were not exposed to chemical exposure or fumes in their workplace, the 

participants who were exposed to occupational chemical exposure or fumes were 10% more likely to 

have hypertension. The participants who were exposed to the noisy workplace, had 1.02 times higher 

odds to have hypertension compared to those who were exposed to a noisy workplace., but this result 

was not statistically significant. The effect of cold and dusty workplace on hypertension were 

reduced than the crude analysis. Compared to those, who were not exposed to the cold workplace, 

those who were exposed were 2% less likely to have hypertension (OR 0.98, CI 0.93-1.04). 

TABLE 2: Odds Ratio (OR) with 95% confidence interval for adjusted analysis of all predictor variables, all covariates, 

and hypertension 

  

  Model 1 Model 2 Model 3  

Physical 

aspects of 

working 

environment 
OR 

95% C.I.for 

OR P 

value 
OR 

95% CI for OR 

P 

value 
OR 

95% CI for 

OR 
 

Lower Upper 

  Lower Upper     
P 

value 

Workplace 

very noisy 
1.02 .97 1.08 .10 .97 .95 1.00 .06 .97 .95 1.00 .07 

Workplace 

very cold 
0.98 .93 1.04 .99 .99 .95 1.05 .09 .99 .95 1.05 .84 

Workplace 

very hot 
1.09 1.03 1.15 .02 1.05 .99 1.11 .10 1.05 1.00 1.11 .09 

Workplace 

very dusty 
.98 .93 1.04 .23 .97 .92 1.01 .11 .96 .92 1.01 .07 

Workplace 

full of 

chemicals or 

fumes 

1.10 1.03 1.17 .01 1.07 1.01 1.12 .00 1.07 1.01 1.12 .00 

Model 1: Adjusted for demographic variables (age, sex, education, ethnic background, Townsend deprivation index), 

 Model 2: Model 1+ Health and life-style variables (alcohol intake frequency, smoking status, BMI, number of days of 

moderate physical activity) 

 Model 3: Model 2 + Occupational variables (job code, job involves shift work) 
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Similarly, the participants, who were exposed to dusty workplace were 0.2% less likely to have 

hypertension than those who were not exposed (OR 0.98, CI 0.93-1.04). Both two results were not 

statistically significant. In model 2, the participants who were exposed to the noisy workplace were 

0.3% less likely to have hypertension than those who were not exposed (OR 0.97, CI 0.95-1.00). 

The effect was reduced than model 1. This result was not statistically significant. Also, the 

statistically significant association between hot workplace environment and hypertension was lost 

in model 2. The participants, who were exposed to the hot workplace were 0.05% more likely to 

have hypertension compared to those who were not exposed (Or 1.05, CI 0.99-1.11) which is not 

statistically significant. Only statistically significant association remained in model 2 was the 

association between chemical exposure or fumes and hypertension. Compared to those, who were 

not exposed to chemical exposure or fumes, who were exposed to chemical exposure or fumes, 

were 0.03% more likely to have hypertension, which is statistically significant (OR 1.07, CI 

1.01-1.12). After adjusting all variable in model 3, the results were the same as model 2. Only 

statistically significant association was between chemical exposure or fumes and hypertension. In 

model 3 showed that the participants, who were exposed to chemical exposure or fumes were 

0.03% more likely to have hypertension compared to those who were not exposed to chemical 

exposure or fumes. This result was statistically significant. To assess whether this association is 

modified by job satisfaction, the model was further stratified by work/ job satisfaction (table 3).  

Table 3: Odds ratio (OR) with 95% confidence intervals for hypertension by workplace 

environment, stratified by work/job satisfaction 

Physical aspects of 

working environment 

Satisfied  with work/job Not satisfied with work/job 

OR 95% C.I.for OR P value OR 95% C.I.for OR P value 

  Lower Upper   Lower Upper  

Workplace very noisy 0.82 0.64 1.06 .34 0.99 0.91 1.08 .08 

Workplace very  cold 0.97 0.74 1.27 .88 0.96 0.87 1.06 .89 

Workplace very hot 1.20 0.94 1.55 .23 1.10 1.00 1.20 .10 

Workplace very dusty 0.88 0.66 1.17 .36 0.97 0.88 1.07 .07 

Workplace full of 

chemicals or fumes 
1.25 0.94 1.66 .18 1.08 0.91 1.12 .00 
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After stratification, no differences were found between the final model and the stratified analysis. 

The confidence intervals are much wider in the satisfied group. This group is much smaller than 

the total group and the Not satisfied group. The central tendencies are the same for both groups. 

Therefore, it was assumed that work/ job satisfaction does not act as an effect modifier of the 

association between workplace environment and hypertension. 

4.Discussion 

This study showed that there is an association between being exposed to a workplace full of 

chemicals or fumes and hypertension. To find out if there is any confounder present, which 

might affect the association between workplace environment and the prevalence of hypertension, 

three models were created. Model 1 adjusted for demographic variables. Among five predictor 

variables of physical aspects of the workplace environment, three variables named- workplace 

very noisy, workplace very hot and workplace full of chemicals or fumes has a higher risk of 

having hypertension, but only two variables, workplace very hot and workplace full of chemicals 

or fumes, had statistically significant results in model 1. After adjusting for health and lifestyle 

variables and occupational variables, in model 2 and model 3 respectively, the significant result 

of workplace very hot was no longer significant in neither Model 2 nor Model 3. However, the 

association between occupational chemical exposures and the prevalence of hypertension 

remained in both models. Demographic characteristics confound much of the original crude 

findings. E.g. maybe people with lower education or low socioeconomic status are also working 

in these physically demanding environments. However, these variables didn’t explain the 

associations between hot and chemical environments on hypertension respectively. Then, when it 

comes to hot environments, that seems to be explained by health and lifestyle factors rather than 

the hot environment in itself. Occupational variables did not change anything and thus it couldn’t 

explain the remaining effect of chemicals or fumes on hypertension. So, in the end, chemical 

environments have an impact on hypertension even after controlling for demographic, health, 

lifestyle and occupational factors. 

Similarly, to this study, a number of studies were conducted to see the similar kind of association 

which is in line with this current study. A study done in Ethiopia evaluated the effect of 
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occupational chemical exposure in garage workers that alters blood pressure and found a 

statistically significant increase in systolic and diastolic blood pressure. (72). Likewise, another 

study which was looking at a certain chemical for example lead (Pb) effect on blood pressure 

showed Pb levels among different chemical exposures, increased systolic and diastolic blood 

pressure independently (73). Another cohort study got a significant association between high 

rates of hypertension and high exposure to benzene. A possible mechanism behind this 

association may be to the disturbance of the nitric oxide processing, which causes 

benzene-induced hypertension in the workplace (74). Similarly, a significant association was 

observed between the prevalence of hypertension and occupational exposure to mixed organic 

solvents. This study observed increased mean values of 7 mmHg in SBP and 6.9mmhg in DBP 

among the workers who are exposed to mixed organic solvent in a pharmaceutical company (37). 

Moreover, an association was found between in the production of chlorophenoxyl and other 

pesticides like DDT(Dichlorodiphenyltrichloroethane) and, increased risk of hypertension(75) . 

Some studies reported that the occupational exposures to cadmium in different working place 

increased the risk of having hypertension (76,77) .  

However, in this current study adjusted analysis did not show any statistically significant 

association between the physical aspect of workplace environment except chemical exposure and 

the prevalence of hypertension. Whereas some studies reported a significant effect of 

occupational noise exposure on the increased risk of hypertension (78–80). In addition to that, 

another study observed the associated increase of SBP (systolic blood pressure) and DBP 

(diastolic blood pressure) and relative risk of hypertension with the exposure to aircraft and 

traffic noise (81).  However, there are conflicting evidence similar to this current study, which 

reported no association between occupational noise exposure and the risk of hypertension (82), 

or a negative association (83) or no effect on DPB (84). One study observed some cardiovascular 

strain among the workers in the agricultural field in India when they were exposed slowly at high 

heat > 26 degree Celsius (85). An epidemiological study mentioned the relationship between 

chronic heat exposure and cardiovascular disease when they had studied both short-term and 

long-term adverse effect and impacts from heat exposure (86). Another study established that 

extreme temperatures (either heat or cold) in the workplace were linked to an increased risk of 

acute cardiovascular events, especially in workers who had pre-existing CVD (87). One study 

done in the Chinese industry found that dust exposure in the workplace decreased systolic blood 
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pressure (88),where some other previous investigations indicated that dust could lead to 

increased blood pressure (89–91). 

 The difference between the results of the current study and previous studies may be due to 

different assessment methods used, the validity of the degree of exposure to chemicals among 

workers. Also, the variation may be related to the different occupational categories, as workers 

of every occupation have a very different level of exposure to the chemical and fumes on the 

workplace.    

In some longitudinal studies, it was observed that high job strain helped to increase blood 

pressure and develop hypertension (92,93), but in another study they failed to show any 

relationship between them (94). The stressors at the workplace were found in fluctuations over 

time. In predicting hypertension risk, the chronicity of exposures seems to be a significant factor. 

For instance, The Coronary Artery Risk Development in Young Adults (CARDIA), foresaw 

hypertension incidence over an 8-year follow-up period in 3200 young, healthy employed 

participants for the cumulative exposure to high job strain (95). According to a study done in 

Canada among 8395 white-collar employees, both cumulative and new exposure to stressful 

works causes to increase blood pressure over 7.5 years. These effects were found stronger among 

the employees with a minimal level of social support at their workplace. It is also noted that this 

trend of BP due to job strain was stronger in male employees than those of female employees 

(92). Moreover, the Alameda County Study over a 20 year follows up, the trend of hypertension 

incidence among male employees was more due to job insecurity, unemployment, and low 

self-reported job performance than women (95).Furthermore, another study observed that the 

people who worked in a favorable workplace like as low ambient noise levels, job satisfaction 

may interact with this favorable condition and acted as a protective factor, helped to reduce the 

risk of hypertension (96). Two other studies found the low risk of coronary disease and 

hypertension, when there is an interaction between noise and high strain and interaction between 

high job strain, life style factor and noise exposure on coronary heart disease(97,98). 

As several studies have found significant associations between job strain and hypertension, this 

study was aimed to explore whether job satisfaction could play a role in the association between 

the physical aspect of the workplace and the prevalence of hypertension in our study. To this 

purpose, we stratified our participants according to their reported work/job satisfaction as job 
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satisfaction used as an indication for control as these two are theoretically interlinked (99). 

However, different job satisfactions groups showed the same trend as the whole group. 

4.1. Limitations 

Like other observational studies, this stud has some limitations and weaknesses. Data used in this 

study concerning with individuals’ background, socioeconomic status, demographics, lifestyle, 

health conditions had each been recorded as a single item touch screen questionnaire and this 

was to mention that only one question was used for each variable. In addition to that, the overall 

conditions of the workplace environment in the questionnaire was self- reported and 

self-administered by the participants, and though participants’ information was collected by 

trained health staffs by means of verbal interviews by the participating populations. The accuracy 

of the reports on certain exposures about various conditions of workplace conditions was not 

verified, this might have caused a reporting bias in this study. Information on job satisfaction is 

based on a questionnaire and can, therefore, be affected by recall bias, such bias may be related 

to the outcome. 

Besides, no specific chemicals were measured or defined to which the workers were exposed. 

Furthermore, the status of anti-hypertensive drug consumption was missing in the dataset, 

therefore is it difficult to say that the result of hypertension found in this study is purely due to 

the environmental factors considered. This gap in the information might have also resulted in 

measurement bias to this current study to a certain extent. Moreover, the percentage of missing 

data for predictor variables could not be avoided at all. Missing data had been rectified with the 

help of multiple imputation. Another possible limitation of the study is that the weighting of the 

data was not possible, which can cause selection bias in this study. There is a higher probability 

that those who did not respond to the questionnaire were exposed to the physical aspect of the 

workplace environment. According to Rothman, this selection bias would affect prevalence 

estimates more than associations (100). Therefore, in this present study, I believe the results are 

not affected by selection bias to a larger degree.   

4.2. Strengths 

This cross-sectional study was based on a large and ambitious epidemiological data collection 

that performed in order to discover a relationship between exposure to risk factors and outcome. 
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The main strength of the current study is its large sample. the UK Biobank Cohort study, a 

massive prospective study, commenced in the year 2006 and its baseline assessment had been on 

its march for a tenure of five years long up to 2010 and 502,261 volunteer population were 

included all over the UK for this purpose. For the current study, information from 256,617 

volunteers was collected from the UK Biobank Cohort Study population. It was done depending 

on the inclusion and exclusion of criteria. This sort of large sample was sufficient enough for 

research and for drawing the fruitful end of the research. This study is a large population-based 

study that allowed to look at the differences in hypertension status in different groups by 

stratification. Stratification is often avoided by workplace environment studies, due to smaller 

sample size. The internal validity of this dataset is quiet high as the UK Biobank Cohort study, 

from which we collected out dataset had been conducted under the supervision and guidance of a 

group of well trained and experienced health professionals, which in turn increased the reliability 

of the current study. In Addition to that UK Biobank data, that I used for this study was linked to 

a number of NHS (National Health Service) registry, Disease-specific registries, and Screening 

program (57), which confirms the reliability of the data. Moreover, all analysis and subsequent 

results were adjusted for the confounding variables, which further increase the reliability of the 

data. 

4.3. Generalizability and Public health impact of the result 

As this study was done with all level of occupational categories, had broad age range (39-72 

years), mixed gender (male and female) with different ethnicity in the UK, I believe that the 

results are generalizable to all workers in their respective workplace. This study also is 

generalizable to the countries with a similar social context and population distribution as UK. If 

this study could investigate specific hours, evening and night-time BP on a number of different 

occupations, it would be beneficial for the generalizability of the study. Though this went beyond 

the scope, further analysis should be done with these issues. Furthermore, all were from UK, 

countries differ on regulations regarding job environment, salaries, demands and so on, so this 

limits the generalization of this finding. 

The impact of public health for the consequences of CVD continues to be the prime cause of 

morbidity and mortality as well (2). An important risk factor for CVD is assumed to be the 

working conditions of the workplace. The impact of workplace condition and job satisfaction on 



30 
 

vascular health varies between individuals. For a better prediction and assessment of worker’s 

health and well-being from various perspectives of the occupational environment were kept 

under consideration (101). The certain occupational hazardous exposures at the workplace are a 

threat to worker’s health and make them more vulnerable in comparison to the general 

population. The relation between job satisfaction and other aspects of the workplace environment 

with the highest level of workload can vary. The workers are more vulnerable than the general 

population as they are exposed to certain occupational hazardous exposure, especially who are 

chronically exposed or who had pre-existing CVD. Thus, simulative and preventive interventions 

are required to create an amicable work environment which will surely help employees to be 

satisfied with the job they are doing. So, this study aimed at strengthening the relationship 

between CVD and workplace and engage more features of the workplace environment. Future 

studies should ideally include a huge working cohort with follow up prospective with authentic 

information about various exposures. This includes the possibility of measuring and assessing 

the real situation in risky areas. From the corner of epidemiology, the current study may be taken 

into consideration for comparison with future results. An amiable and healthy working 

environment can or may contribute to better development of the economy of the country. This 

will also help to decrease the possibility of morbidity and mortality. It can also reduce not only 

the threat of CVD but also disease generated out of the workplace. 

Disability-adjusted life years (DALYs) and Year Lived with Disability (YLDs) can also be 

controlled which are generated out of CVD. The study may take up a large sample which is 

statistically significant for analysis in order to find out the factors related to occupational 

hazardous chemical exposures of a worker. It is even done after adjusting all covariates with the 

same background as in the UK. The health issues are sometimes ignored in middle and 

low-income countries which indicate the need to find out a research gap between them. Overall, 

we can achieve Sustainable development goals (SDGs), especially goal 3 - “Ensure healthy lives 

and promote wellbeing for all at all ages”, If we can overcome this gap and all other goals can be 

fulfilled. 

5.Conclusion 

The workplace environment, which may have an unpredictable impact on the physical and 

psychosocial issues of the workers. To some extent, chemical exposure in the workplace 
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environment has been so far underestimated. As consequences, health-related matters are ignored 

and that leads to the illness of the workers, which has become a barrier towards achieving 

organizational objectives. Thus, the importance of workplace environment must be kept under 

consideration and measures are to be taken for tit’s improvement. In the last model, however, 

where all variables were adjusted for all the covariates, workplace exposed to full of chemicals 

are significantly associated with hypertension. More evidence from future studies is needed. 

Discrepancies between results can arise based on gender or, occupational differences and for 

different levels of exposures. Findings from various models and previous studies were 

researched and analyzed in different countries of the world. Exposure to occupational hazardous 

chemical assumed to contribute towards a higher risk of CVD among the employees. Steps are to 

be taken to discover the risks of having hypertension through longitudinal studies. It may also 

help to compare both the cases in terms of exposed and non-exposed groups. Good and right 

guidelines are required for the detection and prevention of hypertension among employees.  The 

requirement of it is very much essential for continuous surveillance of the risk factors of 

cardiovascular disease. This also helps to avoid the other risk factors in the workplace. Health 

issues should get prioritized to ensure congenial workplace environment for accomplishment of 

organizational missions and visions. 
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Annex 1: 

 

A. Physical aspect of 

workplace 

environment 

Used questions Used scales   

Original options Recorded options 
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  4 options 2 options 

1) Workplace very noisy “Thinking about the place where 

you worked: was it very noisy?” 

a. Often 

b. sometimes 

Yes (1) 

c. rarely or never No (0) 

d. do not know Missing data (99) 

  

2) Workplace very hot 

 

“Thinking about the place where 

you worked: was it very hot ?” 

Same as above Same as above 

3) Workplace very cold “Thinking about the place where 

you worked: was it very cold ?” 

Same as above Same as above 

4) Workplace very dusty “Thinking about the place where 

you worked: was it very dusty ?” 

Same as above Same as above 

5) Workplace full of 

chemicals or other 

fumes 

“Thinking about the place where 

you worked: was it very full of 

chemicals or other fumes?” 

Same as above Same as above 

B)  work/ job satisfaction  In general, how satisfied you with 

the work are that you do? 

9 options 2 options 

a. Extremely happy 

b. Very happy 

c. Moderately happy 

 Yes (1) 

a. Extremely unhappy 

b. Very unhappy 

c. Moderately unhappy 

 

 No (0) 

a. Do not know, 

b. Prefer not to answer 

Missing data (99) 

 

 

 

 

Annex 2: Questions used to know about different co-variates. 

Co-variates Used questions Used scales 
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Demographic    

  8 options 2 options 

1. Ethnic group An amalgam of sequential 

branching questions asked 

as part of the touchscreen 

questionnaire. 

a. white Major ethnic group (1) 

b. Mixed 

c. Asian or Asian British 

d. Black or Black British 

e. Chinese 

f. Other Ethnic group 

 

 

 

Minor ethnic group (0) 

        g. Do not know 

        h. Prefer not to answer 

Missing data (99) 

2. Educational 

Qualifications 

"Which of the following 

qualifications do you have? 

(You can select more than 

one)" 

a. College or University degree  

b. Other professional qualifications e.g: 

nursing, teaching 

≥College or university level 

degrees (1) 

c. A levels/AS levels or equivalent 

 d. O levels/GCSEs or equivalent 

 e.  CSEs or equivalent 

 f. NVQ/HND/HNC or equivalent 

≤College or university level 

degree (0) 

g. None of the above  

h. Prefer not to answer 

Missing data(99) 

Health and lifestyle    

Smoking status This field summarises the 

current/past smoking status 

of the participant. 

4 options 2 options 

a. Previous  

b. Current 

Yes (1) 

c. Never No (0) 

d. Prefer not to answer Missing data (99) 

2.Alcohol intake frequency "About how often do you 

drink alcohol?" 

7 options 6 options 

a. Daily or almost daily 

 b. Three or four times a week c. Once or twice 

a week  

d. One to three times a month e. Special 

occasions only 

 f. Never 

a. Daily or almost daily (1)  

b. Three or four times a 

week (2) 

 c. Once or twice a week (3)  

d. One to three times a 

month (4) e. Special 

occasions only (5) 

f. Never (0) 

g. Prefer not to answer Missing data (99) 
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3. Number of days per week of 

moderate physical activity 

"In a typical WEEK, on 

how many days did you do 

10 minutes or more of 

moderate physical 

activities like carrying light 

loads, cycling at normal 

pace? (Do not include 

walking)" 

Options include – 

 a. 0 to 7 days 

0 days to 7 days 

b. Do not know  

 c. Prefer not to answer 

Missing data (99) 

Occupational Characteristics    

Job involves shift work "Does your work involve 

shift work?" 

6 options 2 options 

a. Sometimes  

 b. Usually 

 c. Always 

Yes (1) 

d. Never/Rarely No (0) 

e.  Do not know 

 f. Prefer not to answer 

Missing data (99) 
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