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An observational study was carried out on 2595 Northern Ireland civil servants who
attended a workplace lifestyle and physical activity assessment programme involving
self-reported lifestyle history, measurement of physiological parameters and a

6 month follow-up postal questionnaire survey. Almost two-thirds of participants did
not engage in regular moderate physical activity, with females twice as likely not to
than men. Approximately one in six participants were smokers and three-quarters
were found to have body fat estimations above the acceptable level, with females
much more likely to be obese than men. Aerobic capacity was below average in

17% of participants and was associated with increasing age, smoking in the under
35s and poor physical activity levels. Excessive alcohol intake was found in 8% of all
participants, and was more likely in men and smokers. In the follow-up survey, 83%
needed to make one or more changes to their lifestyle. Smoking was the most difficult
to change, with only 14% remaining abstinent after 6 months. Almost two-thirds were

maintaining improved dietary habits and exercise activity, with around one-half
moderating alcohol intake and achieving weight reduction. Overall, the average
level of non-attempted behaviour change was one in five (19.6%), tried but failed
accounted for almost one in three (31.2%) and successful maintenance of positive
lifestyle change occurred in one-half (49.2%). Brief lifestyle and physical activity
assessment programmes are effective interventions in getting employees to modify
their lifestyles. The impact this has on wider organizational issues such as

absenteeism and productivity needs further evaluation.
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Introduction

Healthy workplaces can help to prevent occupational
disease and injury, as well as promoting positive lifestyle
behaviours. The concept of creating healthy workplaces
through workplace health promotion in Northern Ireland
(NI) has previously been acknowledged as something
that should be of interest to employees and employers [1].
Workplace health has three components: the effects of
work on health; the effects of health on an individual’s
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capacity to work; and the opportunity for health
promotion by the employer through a range of activities
that encourage employees to adopt healthier lifestyles.
The role of prevention in respect to work-related disease
and injury is widely accepted. As an adjunct to that,
and gaining increasing recognition, is the promotion of
positive healthy lifestyle behaviours through workplace
interventions.

In NI, successive governments have identified the
workplace as a setting for promoting health through their
strategies for promoting public health [2-4]. The Chief
Medical Officer for NI, in her annual report for 1996
[5], also acknowledged that the workplace was an ideal
location in which health promotion could take place,
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recognizing that it: offers access to large numbers of
people who are part of the wider social community;
provides the potential for positive health messages to be
enhanced by team influences found within organizations;
enables activity to be directed at individuals who may not
be reached easily in other ways; and creates the possibility
of extended dissemination of a positive healthy lifestyle
culture to the family and friends of the employee outside
of the targeted workplace.

Health promotion is the process of enabling people
to increase control over, and to improve, their health
[6], with the objective of maximizing people’s ability
to achieve their full health potential. Workplace health
promotion is the promotion and maintenance of the
highest degree of physical, mental and social well-being of
workers in all occupations [7]. In practice, it encompasses
any activity, based in the workplace, which is aimed at
improving the health of the employee, and is one of a
number of ‘settings approaches’ that are being used
across the world to contribute to improvements in general
health and social well-being.

Research carried out by the Health Promotion Agency
into workplace health promotion in NI in 1994 [8]
showed that there was low employee health scheme
provision. This was perhaps due in part to the perceived
cost constraints of providing activities, but was probably
also influenced by a lack of awareness about just how
beneficial health promotion at work could be to both the
organization and the individual. However, over 40% of
employers interviewed during the survey expressed an
interest in doing more to promote health at work.

The economic consequences for organizations of an
unhealthy workforce are seen in high sickness absence
and accidents at work, loss of productivity and increasing
health-related litigation, all of which pose a significant
cost [9]. The impact of work on the health and social
well-being of employees is also recognized in work-related
disease and the effects of the physical and psychosocial
work environments. In a survey on self-reported work-
related illness [10], the Health & Safety Executive
estimated that 2 million people suffer from some form
of work-related illness in the UK (musculoskeletal con-
ditions accounting for just over 1.2 million, and stress
0.5 million). Based on these considerations, the obligation
to promote health in the workplace would appear to be
compelling.

The types of health promotion programme usually
found in workplace settings include: those which address
healthy lifestyles, smoking cessation, sensible drinking,
heart disease prevention and mental health issues; em-
ployee fitness and exercise programmes; promoting
healthy eating in works’ canteens and dining halls; and
cancer screening and information on prevention and early
detection. Organizations operating health promotion
policies have been reported to accrue a positive benefit as

far as managing absence was concerned when compared
with those companies that did not [11]. In a major Euro-
pean study [12], the benefits were not solely related to
health areas, but extended to include wider issues of
organizational performance, such as investing in people
and improving competitiveness, and included: morale
and health improvements of the workplaces surveyed;
reduced personnel and welfare problems; reduced
absenteeism; increased productivity; reduced industrial
relations disputes; lower accident rates; and improved
company image. Other studies have confirmed that the
employer also stands to benefit from improved attend-
ance, increased efficiency and better overall performance
from a healthier workforce [13].

Coronary heart disease (CHD) is the major cause of
ill-health and death in NI, which has the highest rates
of premature death in the European Union (EU)—93%
above the EU rate for men and 173% above for women.
Within the UK, the equivalent CHD rates for NI are 22%
higher for men and 43% for women [2]. It is, therefore,
the largest single cause of loss of useful years of life for
the people of NI [5]. In addition to poor family history
and being male, the lifestyle-based risk factors for CHD
are high blood pressure, smoking, excessive alcohol con-
sumption, obesity, poor dietary habits, stress and lack of
physical activity [2,4].

In other words, there are many modifiable lifestyle
factors, and these are targeted in health assessment
programmes, which have become an important part of
workplace health promotion. The rationale is to promote
a change in lifestyle health-related behaviour—most com-
monly, alcohol consumption, smoking, exercise patterns
and diet. Concerns have been raised with such assess-
ments that suggest they only attract the worried well;
appeal only to the higher socio-economic groups; have
little impact; and induce anxiety in otherwise healthy
individuals [14]. However, in a randomized controlled
trial of health checks in a large engineering factory in
Scotland, it was reported that recipients were prompted
to engage in health-promoting behavioural changes and
that the screening intervention did not induce stress [15].

Occupational health departments increasingly see one
of their roles as encouraging physical fitness among
employees, not least because of the general agreement
that regular aerobic exercise is of benefit to health [16].
Studies have also shown that changing people from being
sedentary to taking some activity has the greatest
beneficial effect in reducing the risk of ischaemic heart
events [17] and that the introduction of walking exercises
has a modest but consistent effect on body fat [18].
Others have suggested that change in health-related
behaviour is worthwhile even if it does not immediately
impact on the classical CHD risk factors [14]. Such
change could benefit general well-being, reduce the risk
of other diseases and lead to a continuing change in



behaviour pattern that, over time, would ultimately lead
to a reduction in CHD risk. In a systematic review of
the effectiveness of over 100 workplace health promotion
interventions, the factors identified by Harden ez al
[19] as important were top management support with
employee involvement, focus on modifiable risk factors,
and a programme tailor made to the characteristics and
needs of the workforce.

The reasons for developing holistic workplace health
promotion are many and include: satisfying public health
policy imperatives; building on existing commitments
under health and safety legislation; and acknowledging
the strong economic arguments and moral justification
for wishing to create as healthy a workforce as possible.
This study considers a practical workplace health pro-
motion initiative as an example of an intervention aimed
at encouraging employees to adopt positive healthy
lifestyle behaviours.

Methods

Subjects and setting

The study was carried out in the Northern Ireland Civil
Service (NICS), the administrative organization of
central government in NI, with ~28 000 employees. The
NICS Occupational Health Service (OHS) provides
occupational health advice to all NICS departments and
associated agencies, with health promotion activities
forming a major part of that provision. A lifestyle and
physical activity assessment (LPAA) programme is the
main component of the health promotion campaign.
Subjects were those civil servants who attended the
LPAA between 1997 and 2000. They were categorized
by age, gender and job grade, the latter forming two
main categories: low grade—administrative assistants,
administrative officers, cleaners, messengers, porters and
industrial workers; and high grade—comprising those in
higher administrative jobs and professional, scientific and
technical staff.

Programme

The LPAA was a nurse-run programme, with assess-
ments carried out on a full-time basis in the occupational
health department in Belfast. Participation was voluntary,
and employees attended from all over NI, having been
given time off work to do so by their employing depart-
ment/agency. The aim was primarily, but not exclusively,
to attract those who were >35 years of age and sedentary
in their lifestyle, with all employees having equal access to
the programme regardless of, for example, employment
location, job grade, gender and any perceived disability.
As the LPAA took ~45 min to complete, it was possible to
calculate the number of appointments available in the
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forthcoming 12 month period. Invitations were then
issued in advance to employees through an employer
contact, e.g. a welfare officer, who acted as a coordinator
in the workplace. The LPAA programme had a 12 month
appointment scheduling cycle, and employing depart-
ments/agencies were allocated a quota of appointments
in proportion to their share of the total number of
employees within the NICS. Attendance rates were
extremely high, with 90% uptake for initial appointments.
For cancellations notified in advance, it was possible
to re-offer appointments, and this brought the overall
uptake to almost 95%, leaving the rate of unnotified non-
attendance at the 5% level. The reasons given for non-
attendance included sickness absence, unexpected urgent
work commitments and forgetting the appointment.
To minimize this aspect of the programme, the nurse
assessor liaised closely with each workplace coordinator
before appointments were allocated and, importantly,
during the actual assessment periods. This approach
undoubtedly ensures maximal uptake.

Those attending completed a pre-assessment question-
naire to establish current exercise activity levels, smoking
status, dietary habits and alcohol consumption. Physio-
logical measurements were recorded for each individual,
comprising height, weight, body mass index, body fat,
grip strength, urinalysis, blood pressure, serum chol-
esterol, stamina assessment using a stationary ergometer
(exercise bicycle) and a flexibility test. Details of these
parameters were entered into a commercial computer-
based ergometric activity and lifestyle assessment system
that is widely used throughout the UK and is scientifically
validated [20].

The main elements of the LPAA recorded in this study
are shown in Table 1. Each physiological/lifestyle param-
eter was grouped into two broad categories: normal and
abnormal or ‘at-risk’. This categorization was based on
pre-set boundaries in the lifestyle assessment system and
verified where appropriate against current clinical guid-
ance [20-24].

Follow-up survey

Given the ongoing nature of the programme and the large
size of the workforce, it was not feasible to recall subjects
for further assessment. Participants in the LPAA were
invited to enter a postal questionnaire follow-up survey
to evaluate change in individual healthy lifestyle behav-
iour. A self-completed postal questionnaire was issued
6 months after attendance to those who had given their
consent at the initial programme assessment. Respond-
ents were asked whether they had been advised to make
any change in their lifestyle and, if so, had they: not tried;
tried but failed; or tried and successfully maintained a
positive lifestyle change.
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Table 1. Physiological and lifestyle measurements

Inactive®
Slightly active?

Physical activity [20]

Very sedentary lifestyle
No regular exercise, but active lifestyle

Moderately active 30 min of exercise 3—4 times per week

Very active

1 h vigorous exercise 3—4 times per week

Extremely active 1 h strenuous exercise 5+ times per week

Smoking status Smoker
Non-smoker
Alcohol consumption Males Females
(units of alcohol) [21]
Light 1-14 1-10
Moderate 15-24 11-19
Excessive? 25-35 20-27
Heavy® 36+ 28+
Body fat (% of total weight) [20] Males by age Females by age
16-29 30-49 50+ 16-29 30-49 50+
Low fat <7 <9 <11 <13 <14 <16
Slim 7-12 9-14 11-16 13-20 14-22 16-24
Acceptable 13-17 15-19 17-21 21-25 23-27 25-29
Over fat? 18-28 20-30 22-32 26-32 28-34 30-35
Obese?® >28 >30 >32 >32 >34 >35
Blood pressure (mmHg) [22,23] Systolic Diastolic
Low <100 <60
Normal 100-140 60-90
Borderline® 141-160 91-110
High? >160 >110
Total cholesterol (mmol/l) [20] Serum assay (mmol/l)
Desirable <5.2
Borderline 5.2-6.5
High? >6.5
Aerobic capacity (ml Oz2/kg/min) [24] Males® Females®
Excellent 60+ to 44+ 54+ to 40+
Good 59-35 53-32
Average 47-27 42-25
Below average® 38-20 24-18
Poor? >30->20 >28->18

“Category graded as ‘at risk’.

PDepending on age.

Analysis

Six at-risk parameters were determined using physio-
logical measurements (blood pressure, serum cholesterol
estimation, aerobic capacity and body fat assessment)
and self-recorded information (pre-programme physical
activity level and average alcohol intake). These were
evaluated against a range of denominators: sex, age, job
grade and smoking status. It was acknowledged that

smoking was itself an important at-risk parameter;
however, it was felt that smokers were a distinct subgroup
whose performance in the LPAA merited individual
assessment. For that reason and for the purposes of
comparative analysis, it was decided to present smoking
status as a denominator. Pearson’s x? test was used to
assess the relationship between at-risk parameters and
denominators (as dichotomous variables), with the level



of significance set at P < 0.05. Odds ratios (OR) with
95% confidence intervals (CI) were also calculated for
the main statistically significant associations. Statistical
analysis was performed using SISA [25].

Results

During the 3 year period of the study there were 2595
participants in the programme, the majority of whom
were aged >35 years (85%). Males accounted for over
half, and most of the participants were non-smokers
(Figure 1). Compared with the whole workforce, the
study group had a higher proportion of employees in the
>35 age group (85 versus 44%), slightly more males (54
versus 48%) and more high-grade staff (67 versus 57%).
The age profile was consistent with the stated intention of
the LPAA programme to target the over 35s and the
gender—job grade pattern of the participants was similar
to the whole workforce profile for those aged 235 years.

The programme

Figure 2 shows the overall profile of the programme
participants with regard to pre-assessment level of exer-
cise activity, smoking status, alcohol consumption, serum
cholesterol evaluation, blood pressure measurement,
body fat estimation and aerobic capacity (VO,).

Almost two-thirds of participants (59%) had pre-LPAA
exercise activity levels described as inactive or slightly
active (i.e. poor). Measured aerobic capacity was in the
abnormal range for almost 17%. Approximately 8%
of participants drank alcohol above the national limits
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recommended for males and females. Only a small
proportion (4%) were recorded as having blood pressure
in the at-risk range. Serum cholesterol was elevated in
17% of participants, three-quarters (75.6%) had a body
fat estimation above the acceptable range and smokers
accounted for one in six (16.5%).

Table 2 shows the profile of those with at-risk physio-
logical or lifestyle parameters by gender, job grade and
age band. Smoking status is itself an at-risk factor; how-
ever, as already indicated, for the purposes of analysis it is
presented as a denominator in this table. More females
(67%) than males (54%) reported engaging in less phys-
ical activity pre-programme. The proportion of men
taking exercise pre-programme decreased with increasing
age, whilst in women that pattern was reversed. Job grade
made little difference to exercise taken in both males and
females. Male smokers (58%) engaged in slightly less
exercise than their non-smoking colleagues (53%), whilst
there was little difference between smokers (66%) and
non-smokers (67%) in female participants.

Body fat showed a general rise with increasing age
for both males and females, with little job grade differ-
ence. Slightly more male non-smokers (75%) than male
smokers (68%) exhibited excess body fat, although this
difference was not apparent in females. Overall, more
females (78%) than males (74%) were in the excessive
body fat category. The prevalence of hypertension in the
participants was low, with more males (1.4%) than
females (0.4%) in the at-risk blood pressure group.

Elevated serum cholesterol showed an increasing trend
with increasing age in both males and females, and
more males (23%) had raised cholesterol compared with

Figure 1. LPAA participants by sex, job grade category and age: 1997—-2000 (n = 2595).

(54%)

(46%)

Male
Gender

(33%)

Low Grade
Grade

(2%)  (13%) (51%)

Age
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(28%) (6%)
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Figure 2. Physiologicall/lifestyle at-risk profile (n = 2595).
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Table 2. At-risk parameters by age, sex, job grade and smoking category (n = 2595)
Low exercise
pre-programme Diastolic BP Cholesterol Alcohol excess VO, below
All participants (%) Body fat (%) >91 (%) >6.5 mmol/l (%) (%) average (%)
Males
Age
<24 27 11 (40.74) 14 (51.9) 0 (0.0) 0 (0.0) 6 (22.2) 3(11.1)
25-34 154 79 (51.3) 91 (59.1) 4 (2.6) 22 (14.3) 17 (11.0) 17 (11.0)
35-44 665 343 (51.58) 486 (73.1) 22 (3.3) 128 (19.2) 86 (12.9) 108 (16.2)
45-54 473 270 (57.08) 381 (80.5) 43 (9.1) 141 (29.8) 51 (10.8) 86 (18.2)
55+ 89 51 (57.3) 67 (75.3) 17 (19.1) 27 (30.3) 7(7.9) 15 (16.9)
Smoker 233 134 (57.51) 159 (68.2) 17 (7.3) 58 (24.9) 57 (24.5) 43 (18.5)
Non-smoker 1175 620 (52.77) 880 (74.9) 69 (5.9) 260 (22.1) 110 (9.4) 186 (15.8)
Grade 1 276 148 (53.62) 196 (71.0) 12 (4.3) 49 (17.8) 44 (15.9) 48 (17.4)
Grade 2 1132 606 (53.53) 843 (74.5) 74 (6.5) 269 (23.8) 123 (10.9) 181 (16.0)
All males 1408 754 (53.55) 1039 (73.8) 86 (6.1) 318 (22.6) 167 (11.9) 229 (16.3)
Females
Age
<24 29 19 (65.52) 19 (65.5) 0 (0.0) 2 (6.9) 1(3.4) 1(3.4)
25-34 171 117 (68.42) 113 (66.1) 0 (0.0) 7 (4.1) 8 (4.7) 16 (9.4)
35-44 664 460 (69.28) 501 (75.5) 6 (0.9) 45 (6.8) 16 (2.4) 114 (17.2)
45-54 265 166 (62.64) 238 (89.8) 18 (6.8) 56 (21.1) 4 (1.5) 59 (22.3)
55+ 58 35 (60.34) 51 (87.9) 5 (8.6) 15 (25.9) 1@1.7) 10 (17.2)
Smoker 196 129 (65.82) 149 (76.0) 3 (1.5) 18 (9.2) 11 (5.6) 26 (13.3)
Non-smoker 991 668 (67.41) 773 (78.0) 26 (2.6) 107 (10.8) 19 (1.9) 174 (17.6)
Grade 1 570 373 (65.44) 444 (77.9) 13 (2.3) 56 (9.8) 17 (3.0) 102 (17.9)
Grade 2 617 424 (68.72) 478 (77.5) 16 (2.6) 69 (11.2) 13 (2.1) 98 (15.9)
All females 1187 797 (67.14) 922 (77.7) 29 (2.4) 125 (10.5) 30 (2.5) 200 (16.8)

females (10.5%). Male smokers showed a slightly higher difference, with more in the higher grades (24%) having
proportion of elevated cholesterol (25%) compared with high cholesterol levels compared with those in the lower
non-smokers (22%). Males also showed a job grade job grade category (18%). These smoking and job grade



differences in men for elevated serum cholesterol were
not as evident in females.

Drinking alcohol in excess of the recommended limits
was more marked in men (11.9%) compared with women
(2.5%). For both genders, those in the younger age
groups constituted a greater proportion of those with ex-
cessive alcohol intake. Smokers also showed high alcohol
intake, particularly in men (25 versus 9% for smokers
versus non-smokers). Lower grades in men (16%) had
a greater intake of alcohol compared with higher grades
(11%). There was little alcohol-job grade difference in
women.

Poor aerobic capacity rose with increasing age, with no
gender difference. Job grade did not seem to be associated
with a difference in aerobic capacity. Female non-smokers
were associated with a higher proportion of those with
poor aerobic capacity (18 versus 13%), whilst more men
who smoked were in the poor aerobic capacity group
compared with men who did not smoke (19 versus 16%).

Table 3 shows the main statistically significant associ-
ations between at-risk parameters and a range of denom-
inators. Males showed a predominance for drinking
alcohol to excessive levels (OR = 5.19, 95% CI = 3.49,
7.72), hypertension (OR = 2.60, 95% CI = 1.69, 3.99)
and raised serum cholesterol levels (OR = 2.48,
95% CI = 1.98, 3.10) compared with females. Women
were much more likely to be obese than men (OR = 7.79,
95% CI = 6.20, 9.77), and they had relatively poorer
pre-programme physical activity levels (OR = 1.77,
95% CI =1.51, 2.08). Low job grade was associated with
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obesity (OR = 1.61, 95% CI = 1.33, 1.95), whilst raised
cholesterol and hypertension (OR =1.78,95% CI=1.14,
2.80) were more prevalent in the high grade category
(OR = 1.69, 95% CI = 1.34, 2.14). Older participants
(>35 years) were approximately twice as likely to be obese
(OR = 2.07, 95% CI = 1.52, 2.84), have raised chol-
esterol (OR = 2.58, 95% CI = 1.76, 3.78) and achieve
poor aerobic capacity (OR = 2.00, 95% CI = 1.40, 2.86)
compared with younger colleagues. Those aged >35 years
were almost five times more likely to be in the at-risk
hypertensive group (OR = 4.98, 95% CI = 1.82, 13.57).
Smokers were more likely to be obese (OR = 1.54,
95% CI = 1.17, 2.03), have poorer aerobic capacity in
those aged under 35 years (OR = 2.11, 95% CI = 1.04,
4.30) and drink excessively (OR = 2.97,95% CI = 2.17,
4.07). A history of poor physical activity level before
the programme was associated with obesity (OR = 1.76,
95% CI = 1.44, 2.15) and, not surprisingly, poor aerobic
capacity (OR = 3.01, 95% CI = 2.35, 3.86) in the
programme assessment.

Follow-up survey

There were 2139 employees invited to participate in
the 6 month follow-up postal questionnaire survey, of
whom 1393 responded (65%). Non-responders were not
followed up. The group comprised 794 males (57%) and
599 females (43%), with the majority >35 years (1242,
or 89%). From this, 1158 (83%) respondents had been
identified in the original programme as needing to make

Table 3. At-risk parameters and statistically significant associations with a range of categories

At-risk parameter At-risk category OR 95% CI P-value?
Obesity Females 7.79 6.20, 9.77 <0.001
Low grade job 1.61 1.33,1.95 <0.001
Age 35+ 2.07 152,2.84 <0.001
Smoker 1.54 1.17,2.03 <0.01
Below average previous exercise 1.76 1.44,2.15 <0.001
Hypertension Males 2.6 1.69, 3.99 <0.001
High job grade 1.78 1.14, 2.80 <0.05
Age 35+ 4,98 1.82, 13.57 <0.001
Cholesterolaemia Males 2.48 1.98, 3.10 <0.001
High job grade 1.69 1.34,2.14 <0.001
Age 35+ 2.58 1.76, 3.78 <0.001
Poor aerobic capacity Age 35+ 2.00 1.40, 2.86 <0.001
Smoker (<35) 211 1.04, 4.30 <0.05
Below average previous exercise 3.01 2.35,3.86 <0.001
Acohol excess Males 5.19 3.49,7.72 <0.001
Smoker 2.97 2.17,4.07 <0.001
Poor exercise history Females 1.77 1.51, 2.08 <0.001

@pearson’s X test.
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one or more lifestyle changes. This lifestyle-change group
had the same gender and age profile as the overall
respondent group.

Table 4 shows the response of follow-up participants
across five key healthy lifestyle areas. It should be
emphasized that more than one area may be represented
in the same individual. Smoking represented the change
that was most difficult to attempt (45% did not attempt)
and had the highest failure rate (41%). After smoking,
the next highest failure rates were weight reduction
(37%), diet improvement (30%), increased exercise
(26%) and reduced alcohol consumption (22%). Smok-
ing abstinence showed the lowest overall success rate at
6 months (14%). The lifestyle behaviour that had the
greatest success rate was that of diet improvement (64%),
followed by increased exercise (62%), reduced alcohol
consumption (54%) and weight reduction (52%).

The overall rate of non-attempted change based on an
average across each of the five lifestyle areas was one in
five (19.6%); tried but failed represented almost one
in three (31.2%); and successful maintenance after
6 months occurred in nearly one-half (49.2%).

Discussion

This study set out to evaluate the characteristics of those
participating in a workplace health promotion pro-
gramme and the degree to which their healthy lifestyle
behaviours changed following attendance. The LPAA
met the success criteria proposed in a recent systematic
review of workplace health promotion interventions [19],
i.e. a bespoke employee-participative intervention focus-
ing on a range of defined and modifiable risk factors,
the provision of which had top management support.
Additionally, programme evaluation was inbuilt in the
form of a follow-up survey in which healthy lifestyle
behaviour change was used as an outcome measure and
pre-intervention data were recorded, both of which were
also commended as good practice in the systematic
review study.

The prevalence of physical inactivity (60%) found prior
to the assessment was slightly higher than the 40-50%
reported in two similar UK workplace studies [14,26].
Inactivity was, however, lower than that found in an NI
physical activity survey [27] of >1000 men and women,
where almost 80% had physical activity levels below
that likely to confer any cardioprotective benefit. This
population-based survey also found that the general level
of inactivity was greater in NI compared with a similar
survey carried out in England [28]. The regional differ-
ence in general physical activity levels may explain the
higher prevalence of inactivity found in the NI workforce
participants compared with their Great Britain counter-
parts. The finding that inactivity in a workplace group is
less than that in the reference general population could

Table 4. Positive healthy lifestyle behaviour changes at 6 month
follow-up (n = 1158)

No.
No. tried  maintaining
Healthy No. not and failed change
lifestyle No. ‘at risk’  attempting after the after the
behaviour  at initial test change (%)  test (%) test (%)
Diet 744 45 (6) 221 (30) 478 (64)
Exercise 1007 119 (12) 262 (26) 626 (62)
Weight 715 76 (11) 265 (37) 374 (52)
Alcohol 174 42 (24) 38 (22) 94 (54)
Smoking 205 92 (45) 85 (41) 28 (14)

be a feature of the self-selection bias of participants
volunteering to be part of a programme assessment in
addition to the healthy worker effect (where an individual
in employment tends to be relatively more healthy and
active) [29,30].

The female predominance for low physical activity
levels found in this study has also been reported in other
occupational [14] and population surveys [27,31]. This
difference may be evident from childhood, where fewer
females participate in sport at school, and in the work-
place context, where they are more challenged compared
with men, in balancing work and socio-domestic respon-
sibilities with less opportunity for engaging in physical
activity. There may be an association between obesity and
poor physical activity history in females—are females
more obese because of poor dietary selection, inactivity or
both?

Inactivity is an important health determinant both
for the general population and for workforces. The
relationship between inactivity and poor health has been
established [28], with those who are most active having
the lowest coronary risk score and a lower prevalence
of health problems [27]. This study did not find the job
grade differential in pre-programme activity levels ob-
served in other studies, where those in lower grades and
with primary education had higher levels of inactivity
compared with those in higher grades and with tertiary
education [14,27,31]. It could be argued that job grade in
itself may be a poor predictor of overall physical activity in
any case given that those employed in physically active
tasks (predominately low job grade) may be more likely
not to engage in exercise outside the workplace, whilst
those most sedentary at work (high job grade) might
compensate for this inactivity by being more active
outside of work.

Alcohol consumption above recommended national
limits was found to be substantially less than that reported
in the NI population survey for men (50% less) and
women (70% less), although it was consistent with the
population profile, more males than females were drink-



ing excessively [27]. A large number of the participants
from this mostly sedentary workforce were overweight,
with more females than males in the obese category. This
was consistent with general population prevalence, where
in NI ~60% of the adult population is overweight, with
the degree of obesity increasing with age, being most
pronounced after the age of 35, particularly in women
[27].

Smoking and its impact on health is a major deter-
minant of ill-health in NI [5]. The prevalence of smoking
(17%) in LPAA participants was lower than that reported
for the general population in NI (31%) [27], in a
pan-European survey [31] (EU average 36%, UK 34%
and Ireland 31%) and in two workplace surveys [14,26]
(which had an average of 27%). This finding might
suggest that participant self-selection tended to produce a
greater proportion with better healthy lifestyle behaviours
and hence fewer smokers prepared to volunteer. Evidence
for this can be found in a US study where those joining
a workplace fitness centre tended to be more active and
expressed greater commitment to health promotion
beliefs and behaviours compared with non-joiners [32].
Such differences in attitudes and behaviours (combined
with those of gender, age and job grade) highlight the
need for caution when generalizing the results of a volun-
tary participative programme to the workforce as a whole.

The overall prevalence of raised serum cholesterol
was lower than that in the general population. Men were
predominant in the elevated cholesterol group in the
workplace, in contrast to the community pattern, where
women were predominant [27]. It could be anticipated
that those in employment would have greater awareness
and easier means to access better diets than those who
are unemployed. Whether such an opportunity is taken is
another matter. A small number of participants had raised
blood pressure (4%), which was higher than that of the
general population prevalence (2.5%) [33] and similar to
that in other workforce surveys (5%) [34].

This study confirmed that poor aerobic capacity is
a feature of increasing age and poor physical activity
history. The latter association could be seen to provide
validation to the LLPAA exercise test as it shows a relation-
ship between poor fitness (self-reported inactivity) and
aerobic capacity (measured level of fitness). Whilst smok-
ing was associated with excess alcohol intake and obesity,
it was only of significance in measured aerobic capacity
for those in the younger age group. The finding that
young smokers are less fit than non-smoking colleagues in
the same age group has implications for their future
health, especially when the effects of increasing age are
experienced. These ageing effects have been shown in this
study to be: an increased likelihood of being overweight;
having raised serum cholesterol; having a greater risk of
hypertension; and achieving a poor aerobic capacity on
testing. In other words, they are features of a sedentary
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lifestyle, which itself is related to increasing age and
associated degenerative changes in the cardiovascular
system. This confirms the importance of achieving the
best possible healthy lifestyle behaviours, including phys-
ical activity levels, when young and carrying the benefits
forward to be better able to withstand the natural process
of decline which occurs into middle age and beyond.

Given that this study has identified areas where healthy
choices need to be made, how successful was the LPAA in
contributing to any change in behaviour? A questionnaire
method was used to evaluate the impact 6 months after
the LPAA intervention. Concerns have been raised about
using this approach owing to possible reporting bias in
respondents who give answers that they feel are being
sought [14]. On the other hand, the questionnaire en-
couraged participation by being easy to complete, and
it has been suggested by researchers that self-completed
questionnaires are an effective and economical use of
time and effort [35].

Whilst acknowledging that one-third of those invited to
participate in the follow-up survey did not do so, there
was nevertheless, considering the nature of the LPAA (a
single brief intervention), a high level (80%) of overall
attempted healthy lifestyle change in the immediate post-
programme period. At the end of the follow-up period,
the successful maintenance average for a range of lifestyle
behaviours was in the region of 50%, very similar to that
found in a health check and behaviour change study [14]
of Glasgow factory workers. Perhaps not surprisingly,
quitting smoking was the most difficult change to attempt
and had the highest failure rate. Nevertheless, the rate
of abstinence (14%) compares favourably with a similar
workplace intervention [14] where only 7% of attenders
at a health check had quit after 6 months. In fact, the
success rate is close to that found in a study (15%) of
the efficacy of nicotine replacement therapy as an aid to
stopping smoking [36]. When these levels of quitting are
compared with the 39% found in an NHS smoking clinic
[37] at 4 weeks, it seems reasonable to assume that, for
many, smoking tends to be resumed after time, with long-
term maintenance being difficult to achieve. Further
health promotion initiatives to target smokers seem
justified given that over half of the smokers attempted
to quit and had clearly moved beyond the pre-contem-
plation stage that is seen as an important indicator of
potential cessation success [38].

Apart from smoking, the other main lifestyle change
areas had good levels of behaviour modification, with the
greatest success seen in dietary change (64%), followed
by increased physical activity (62%), sensible alcohol
consumption (54%) and weight reduction (52%). This
level of success would indicate the positive benefit of
an LPAA-type intervention. To improve success, the
OXCHECK study group [39] suggested using more
targeted approaches to modify those behaviours with high
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failure rates, such as smoking. The participants who could
be further targeted are those who reported attempting to
make changes but failing to maintain them. A variety
of reasons were given for such failure, the most common
being lack of willpower, family commitments and social
pressures. The perceived cost to the individual and the
enjoyment of poor lifestyle activities have also been cited
[40]. One method of enhancing the impact of a healthy
lifestyle intervention in changing attitude has been the
provision of healthy living literature similar to that used in
this LPAA [41]. In addition to receiving standard general
health promotion literature, participants were also given a
printed personalized analysis of their performance with
suggestions on how to make positive changes in those
lifestyle areas requiring improvement. This is a major
strength of the computer-based LPAA approach.

Maintenance of change in the longer term is
undoubtedly an issue [42,43]. Health checks can help
promote healthier lifestyles from which longer term and
other health benefits may accrue [44], with a decrease in
disease risk and improvement in physiological findings
[42,45]. The LPAA in this study has been well received
by both employing departments/agencies and in par-
ticular by participants, who consistently give very high
satisfaction ratings. Owing to the computerized nature of
the LPAA, it is feasible to re-assess individuals and pro-
vide comparisons with previous performance. It would
seem reasonable to postulate that re-assessment (e.g. at
2-3 year intervals) is likely to impact positively on the
maintenance of lifestyle change.

Health checks such as the LLPAA can form an import-
ant part of a health promotion strategy in the workplace.
They should not be regarded as ‘one off” initiatives, but,
rather, be part of an ongoing and integrated employee
well-being policy to which management and employers
are fully committed. Much needs to be done to introduce
and shape workplace health promotion so that it can be
seen to improve health behaviours in employees in the
longer term for the benefit of the individual and the
organizations for whom they work. The NICS continues
to be committed to the LPAA programme, which will
have reached 5000 participants by the end of September
2001.

Conclusion

An LPAA programme such as the one in this study uses
the workplace to promote health and well-being amongst
employees, and aims to create a culture within the organ-
ization that promotes health and well-being alongside
good health and safety practice. By offering employees
the opportunity to assess their fitness and lifestyles, it
is hoped that they will be empowered to make informed
healthy choices not just for themselves, but also for their

friends and families, thereby extending the potential
benefits beyond the worksite.

These programmes can be seen as successful practical
workplace health promotion tools that encourage people
to make sustainable lifestyle behaviour changes. Such an
approach is commended to other employers who want
to have a healthy workforce, with all the ensuing benefits
for the individual, the organization and public health in
general. That said, more evaluation is required to establish
the real impact on long-term behaviour, as well as the
link between improved health and well-being and good
performance and achievements at work. This is an area
worthy of further investigation and perhaps the real
challenge for advocates of workplace health promotion
programmes lies in establishing a sustainable improved
health—performance relationship.
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