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Introduction
Hypertension is the leading risk factor for death
and disability globally. It is a silent killer and a public
health epidemic. Hypertension disproportionately
impacts on the low- and middle-income countries
predominantly in younger age groups. It is however
preventable to a large extent through effective policies
implemented to promote healthy behaviour and
screening. In this regard, the socio-economic environment of people is well-known to play a significant role
in the development of hypertension. Identifying and
investing on high-risk population sub-groups that show
high returns is therefore pragmatic for reducing the
future burden of hypertension. The workplace is an
ideal setting for such initiatives, as work-related health
problems result in poor productivity and economic loss.
On the other, a healthy employee adds money, positivity
and productivity to the organization and country. Hence,
it is a vital investment, and such investments should
be made based on evidence available.

Hypertension and occupation
Hypertension contributes to 7.6 million premature
deaths accounting for 13.5% of the global total as well
as to 92 million disability-adjusted life years (DALYs)
(1-2). As a major risk factor, it contributes to 54% of
stroke and 47% of ischaemic heart disease worldwide.
The global prevalence of hypertension is expected to
rise by 30% during 2000-2025, with 560 million new
cases added to the existing burden (3). It disproportionately affects low- and middle-income countries;
two-thirds of those with hypertension are in these
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countries (4). Sri Lanka is not spared, with the
prevalence of hypertension steadily rising, causing a
significant burden across all socio-demographic subgroups. A study conducted in 1990-1991 among 975
middle-aged males aged 35-59 years in the Central
Province of Sri Lanka reported a prevalence of only
16.9% (5), which had shown to increase in the subsequent decades (6-8), highlighting the need to take
immediate measures to prevent the escalating burden
of hypertension.
The non-modifiable risk factors of hypertension
are age, sex, and genetics, while the modifiable behavioural risk factors include unhealthy dietary habits,
high salt content in the diet, alcohol consumption,
smoking, sedentary lifestyle, obesity and stress (9). A
crucial determinant of these behavioural risk factors
is the socio-economic status (SES) of adults, which
is indicated by their educational attainment, income and
occupational category (10-11). In concurrence, social
inequalities are identified as an important determinant
of diseases (12), implying that health is determined
mostly by one’s living and working conditions. This is
highly relevant with regard to hypertension, which acts
as the single largest cause of morbidity and mortality
in the working population. Depending on the nature of
their work and work commitments, the risk factors
of hypertension are shown to accrue over time. The
classic Whitehall Study involving a cohort 18,000 of
male civil servants aged 20-64 years has shown that
the social gradient of workers based on their seniority/
occupation affects the morbidity and mortality in a
wide range of diseases (13).
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Although the relationship between sedentary
occupation and hypertension is well-established,
influence of the social gradient in occupation on the
prevalence and associated factors of hypertension is
not studied in detail in Sri Lanka. To bridge this knowledge gap, a study was designed to explore the ‘hidden
facets of hypertension’ to provide evidence for initiating
interventions to improve work conditions that have
become challenging in many ways. The study was
conducted among sedentary workers aged 30-60 years

recruited into two groups: senior officers (SOs) and
managerial assistants (MAs) working for more than
one year in 23 public administrative offices in the district
of Colombo, Sri Lanka. The SO group comprised those
employed as administrative secretaries, director general,
commissioner, government agent, directors and their
assistants, while the MA group comprised those working
as clerks, stenographers, typists, bookkeepers, storekeepers and shroff. The study population that was
recruited and sampling done are given in Figure 1.

358 SOs and 1231MAs attached to 23
government Public Administration institutes in
Colombo district



19 (5.3%) SOs and 52 (4.2%) MAs were
excluded due to ineligibility


Phase I- Random selection of 275 SOs and 760 MAs stratified
by institution) using pay-roll as the sampling frame.
Identification of the participants and written informed consent
was obtained from each participant
Administration of the self-administered questionnaire
(Phase I)


Phase II- Request the participants to come fasting on a
pre-defined date, time and place for phase II which
consisted of
Obtaining blood samples for FBS after verifying the
fasting status
Blood pressure measurement
Anthropometric measurements


(n=1011; 272(98.9%) SOs and 739 (97.1%) MAs completed both Phase I and Phase II)


Non-hypertensive
SOs-n=184; 67.6%
MAs-n=522; 70.6%





Hypertensive
SOs-n=88; 32.4%
(incident n=46; 52.3%)
MAs-n=217; 29.4%
(incident n=76; 35%)



Phase III- of the identified hypertensives and non hypertensives 168 consenting
participants were randomly selected (representing 84-incident hypertensives
and 84 non-hypertensives) for the 24-hour urinary-sodium assessment.
Necessary instructions and equipment handed over to the participants after
obtaining informed consent.
167 (99.4%) participants completed the survey

Figure 1. Flow diagram to illustrate the recruitment of the sample
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Prevalence of hypertension

Risk factors of hypertension

The study revealed that the age- and sex-adjusted
prevalence of hypertension was almost equal among
SOs (32.9%; 95% CI=27.4, 38.6) and MAs (33.01%;
95% CI=29.6, 36.4) (Table 1) (14).

Evidence suggests that hypertension in almost
50% is attributed to an unhealthy diet; 30% to increased
salt consumption; 20% to low fruit and vegetable
consumption; 20% to physical inactivity; and 30% to
obesity (4).

Table 1. Prevalence of hypertension
in the sample
Classification of
hypertension

Senior
officers
(n=272)

• Diet and hypertension

Managerial
assistants
(n=739)

No.

%

173

63.6

469

63.5

Pre-hypertension

11

4.0

53

7.2

Hypertension under control

24

8.8

49

6.6

Hypertension - Stage 1

58

21.3

147

19.9

Hypertension - Stage 2

4

1.5

7

1.0

Isolated systolic hypertension*

2

0.8

14

1.8

Normal

Total
*

No. %

272 100.0 739 100.0

Systolic BP  140 mmHg and diastolic <90 mmHg

The ‘Rule of Halves’ indicates that 50% of the
hypertensive cases are undetected; 50% of those
detected are not treated, and 50% of those treated are
not controlled (15). In support, 17% and 15% of the
SOs and MAs in the study were newly diagnosed; and
of those detected, 13% and 15% were on treatment
for hypertension; and of those treated, 8.8% and 6.6%
were currently on treatment. The findings highlight
the undetected, untreated and uncontrolled cases
existing among sedentary workers in Sri Lanka, who
should be provided with education and screening for
hypertension at workplaces.

A meta-analysis of cohort studies reports that
increased consumption of fruits and vegetables from
less than three to more than five servings per day is
related to a 17% reduction in the coronary heart disease
(CHD) risk factors including hypertension (16-17). This
supports the WHO recommendation on five or more
servings of fruits and/or vegetables per day for better
health (16-17).
In the present study, 52% of the SOs were not
consuming a diet in the recommended amount,
compared to 39% among the MAs. This imparted a
significant risk among MAs (OR=2.8; 95% CI=1.4, 5.5)
but not among the SOs. Further, energy intake was
significantly higher among hypertensives compared to
non-hypertensives among both the SOs (2335.3 versus
2049.7 kcal) and MAs (2398.1 versus 2226.0 kcal).
In workplaces, adopting a healthy canteen policy where
healthier options are available and affordable would
allow employees to make healthy choices.

• Salt and hypertension
High dietary sodium intake is a known determinant
of hypertension, premature death and disability.
Although evidence further suggests obesity and
physical inactivity as essential risk factors for the
development of hypertension, the evidence for the

Figure 2. Dietary sodium sources in developed countries
Source: Labarthe, 2011 (20)
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effect of salt on blood pressure is stronger than that
of any other dietary and behavioural factor (18).
In the developed world, the sources of salt in the
diet are 77% from pre-packed, processed and restaurant food, 12% from natural content of food and
11% from salt referred to as ‘conscious’ salt which is
added at the table and during cooking (Figure 2). In
contrast, countries with developing economies have
diverse dietary practices with a significant amount of
salt being added during the preparation of meals (19).
Also, due to exposure to the globalizing food industry,
these communities are exposed to high salt in processed food as well. Therefore, evidence should be further
generated to identify the major sources of dietary salt
to reduce the salt content of high salt containing food.
Although the recommended daily salt intake for a
healthy adult is less than 5 g/ day, a recent study that
estimated the global, regional and national sodium intake
in adults reported that the global mean intake was
equivalent to 10.06 (9.88-10.21) g/ day of salt, which
was nearly twice the WHO recommended limit of 5 g/
day. The Asian regions had the highest intakes, in which
South East Asia reported a daily salt (NaCl) intake of
12.21 g/ day (21).
In the present study, the mean salt intake among
SOs and MAs was 10.84 (SD=4.9) and 11.33
(SD=5.5) g/ day respectively. This evidence confirms
the findings of previous studies. After adjusting for
confounding factors, a 100 mmol increase in sodium
was associated with an average increase of 3.1 (95%
CI=2.0, 4.2) mmHg in systolic blood pressure (SBP)
and 1.8 (95% CI=0.89, 2.6) mmHg in diastolic blood
pressure (DBP) (22). An average 5 mmHg reduction
in BP will be achieved for every 6 g/ day reduction in
salt. Accordingly, it can be estimated that a populationwide reduction of 6 g/ day will result in a 24% reduction
of deaths due to stroke and 18% reduction in deaths
from CHD or avoidance of some 2.5 million deaths
worldwide every year. A population-wide reduction in
SBP of 2 mmHg by preventive measures such as salt
reduction has been predicted to lower the stroke
mortality by 10% and mortality due to ischaemic heart
disease or other vascular cause by approximately 7%
in middle-aged populations (23). Therefore, the WHO
has recognized salt reduction as one of the ‘best buys,’
as it is one of the most cost-effective and feasible
approaches to prevent noncommunicable diseases
(NCDs), with the recommendation to reduce dietary
salt by 30% (24). This evidence should be utilized for
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the implementation of initiatives to reduce dietary salt
as a measure to reduce premature deaths due to NCDs
among the working population.

• Physical inactivity and hypertension
There is compelling evidence that physical
inactivity is responsible for a large proportion of NCDs.
It is estimated that approximately 9% of premature
mortality (5.1%; 12.5%) or more than 5.3 of the 57
million deaths are attributable to physical inactivity
(25-26). Occupation related activities represent the
greatest portion of the daily time for most workers
before retirement.
In the present study, socio-economic variations
in relation to physical inactivity were observed (58.1%
among SOs and 30.6% among MAs) (Figure 3). Of
the diagnosed hypertensives, 44.7% and 49.4% reported
low and moderate physical activity levels; and 35.9%
and 57.5% among the non-hypertensives. After
adjusting for potential confounding factors, being
physically inactive imparted a significant risk for
hypertension (OR=1.33; 95% CI=1.07, 1.65),
indicating that physical inactivity increases the risk of
hypertension by 30% (27). Despite the current
knowledge of physical activity promoting the health
of an individual, the practices among sedentary
workers are different. It was shown in the study that
employees spend a considerable amount of time
traveling to work. Majority travelled over 15 km to
work, which is a considerable amount of time of being
seated, which could be a contributory factor. It should
be noted that reported physical inactivity levels are likely
to be an underestimate of the true burden attributable
to inactive lifestyles.

Figure 3. Physical activity levels in the sample
Journal of the College of Community Physicians of Sri Lanka
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Figure 4. Prevalence of overweight and
obesity in the sample

• Overweight/ obesity and hypertension
Mohan et al. (28) reported that overweight and
obesity increase the risk of hypertension by 1.72 (95%
CI=1.32, 2.26) and 2.37 (95% CI=1.87, 2.99),
respectively. It is alarming, since the current evidence
suggests that among the overweight and obese subjects,
CVD risk is not significantly increased unless hypertension is present (29).
As seen in Figure 4, 19% and 50% of the SOs
and 21% and 43% of the MAs were obese or
overweight. The already established association
between body weight and hypertension was observed
in the present study too. Overweight and obesity were
significantly associated with hypertension among SOs
and MAs (OR=2.02; 95% CI=1.35, 3.02).
Findings suggest that the majority of the study
population consumes an unhealthy diet, are physically
inactive and obese/ overweight. Obesity results from
physical inactivity, changing work conditions, eating
patterns, portion sizes and the built environment.
Hence, appropriate preventive measures should be taken
to prevent the impact of the detrimental effects of the
above on employee’s health.

• Stress and hypertension
Numerous studies have explored whether the
increased risk of CVD because of job stress is mediated
through hypertension. Specifically, studies of job stress
had indicated significant positive associations with
work-related hypertension (30). During work hours,
systolic BP in men facing job stress is typically 4-8
mmHg higher than those without job stress and
Journal of the College of Community Physicians of Sri Lanka
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Figure 5. Prevalence of occupational
stress in the sample

suggests that early detection and preventive strategies
would reduce job stress (31).
The Whitehall II Study reports a significant effect
of job stress measured using Efforts-Rewards-Imbalance (ERI) model on CHD incidence (32). Similarly,
job stress assessed using ERI model validated for
administrators in Sri Lanka (33) reported that the
prevalence of hypertension among employees having
ERI ratio was above 75% for SOs and MAs (Figure
5) (14). Among SOs, the job stress as measured by
high ERI (OR=2.8; 95% CI=1.1, 7.4), over-commitment (OR=2.5; 95% CI=1.1, 5.6) and high efforts
(OR=2.5; 95% CI=1.2, 5.3) increased the risk of
hypertension. Among the MAs, the job stress as
measured by high efforts (OR=3.02; 95% CI=1.9, 4.8)
was significantly associated with hypertension (14).

Economic impact of hypertension
Another facet that was looked into was the
economic impact due to hypertension. Chronic diseases
such as hypertension deprive individuals of their health
and productive potential. The burden of chronic
diseases may invariably challenge household income
and savings and compete with investment activities.
The socio-economic burden is two-fold. The direct
impact due to the patient having to bear the cost for
medication, investigations and lost earnings and the
indirect impact to the country via loss of productivity
due to days off from work, absenteeism and presenteeism.
Considering the direct household cost for
outpatient care (OPD), the total mean cost was highest
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for obtaining treatment from consulting a physician
among both SOs (Rs.5554.98) and MAs (Rs.5357.21),
while it was lowest for consulting a general practitioner
among both SOs (Rs.2229.07) and MAs (Rs.2992.08).
Of the total OPD cost, the highest mean cost was for
investigations at all three different types of consultations. The hospital admission cost to a government
institution for treatment of hypertension or a related
complication (Rs.12560.00) and investigation (Rs.
7741.40) was lower than the cost incurred in the private
sector admission (Rs.138785.00) and investigation
(Rs.68589.36).
The production loss (GDP) is the loss to the
society owing to an employee being sick and loss of
income to the family if an employee is removed from
the workforce due to death and disability. Productivity
related costs are much crucial from an employer’s
perspective and also would be helpful in policy debates
and decision making. The estimated GDP loss due
to sickness absenteeism to the government was
Rs.210,513.81 for SOs (n=34) due to their taking 78.5
days off and Rs.194,787.27 for the Mas (n=95) due
to taking 268 days off. In estimating the impact on
GDP in this study, only the medical and casual leave
was taken into account. However, the losses due to
presenteeism were not accounted for. Presenteeism is
an employee on the job, but because of illness or related
complications, does not adequately perform, leading
to less productivity. It is reported that presenteeism
accounts for a greater portion of productivity loss (34).
The estimated economic impact due to lost earnings
of a male and female SOs leaving the workforce early
at the age of 50 years when the retirement age is 60
years was Rs.6,643,906.73 and Rs.6,989,780.60,
respectively, while the economic impact due to lost
earnings for a male and female among the MA was
Rs.3,013,023.00 and Rs.3,178,862.85 respectively.
The cost of inaction is high. The government will
have to bear the brunt of the cost of pension, the cost
of an employee replacing this worker, to which will be
added the cost of recruiting and training the new
worker, and possible productivity losses that will be
incurred due to the new worker being less experienced.

Worksite health promotion
The public health sector in Sri Lanka has both the
challenge and the opportunity in addressing populationwide hypertension through prevention and control, for
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which evidence-based programs are mandatory. To
assess the current situation, 23 administrative institutions were studied to see if they were health promotive settings. 26% of the SOs and 33.8% MAs
identified the workplace as a health promoting work
setting. Interestingly, 27.7% and 37% non-hypertensive
SOs and MAs were from a health promotive work
setting, respectively. After adjusting for confounding
effects, health promotive work setting was significantly
and negatively associated with hypertension among SOs
(OR=0.37; 95% CI=0.17, 0.79) and MAs (OR=0.48;
95% CI=0.28, 0.81) (35). Considering workplace as
a health promotional setting is essential to improve the
work environment to be conducive to prevent
unhealthy behavioural practices.
Most individuals with hypertension are unaware
that their BP is high. A large proportion of those who
are aware that their BP is high remain untreated and,
even when treated, a large proportion still have suboptimally controlled BP. Effective lifestyle and drug
treatments are available that could control hypertension
in most individuals. Worksite interventions can include
a wide variety of health-promotion activities because
employees spend a large portion of their awake hours
at work. “Health behaviour and health outcomes are
products of their unique environments.” The working
environment should support a healthy choice.
The current study showed that the prevalence of
hypertension and associated risk factors vary depending on the job category, which acts as a social
determinant. This is the attributable risk; the portion
of disease rate attributable to the exposure and therefore
could be prevented. Once exposed to the risk factor/s
however, the magnitude of an exposure and disease
remains the same among the categories.

Nudging to be healthy – The way forward
It should be kept in mind that habits that took
years to build cannot be changed overnight. It needs
sustainable efforts from all concerned. Choice architecture is a solution to change. Choice architecture is
a configuration for how the choices are presented and
Nudge Theory is about encouraging, or nudging,
people to make healthier lifestyle choices without being
‘nannied’ and without losing freedom of choice (36).
The choice architecture heavily influences humans. A
nudge is a carefully defined choice architecture which
Journal of the College of Community Physicians of Sri Lanka

Gamage A. JCCPSL 2019, 25 (2)

gently pushes people toward a decision that will benefit
them while preserving the full choices for people who
wish to go their own way. Rather than trying to overtly
‘change’ people’s behaviour, the idea is to subtly direct
people down a particular path by altering their environment. The core of the nudge, concept is making healthier options more feasible, accessible, and appealing.
Making the choices available is our task. Every setting
is a health setting. Worksite health promotion activities
should include regular periodic screening and surveillance, provision of healthy opportunities like a
healthy diet, physical activity, mental health and
wellbeing, and policy commitment. The actions should
be continued with inbuilt monitoring and evaluation.
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