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AbstrAct

Background: physical activity is a potentially cost-effective approach to reduce overweight/obesity 
and possible complications (Cardiovascular Disease (CVD), diabetes, cancers). Despite physical activity 
guidelines recommendations from government bodies and health organisations such as the National 
Institute for Health and Care Excellence (NICE), the American College of Sports Medicine (ACSM) and the 
American Institute of Cancer Research (AICR), UK adult obesity rates have significantly increased.

Aim: the present study investigated if these guidelines do enough to improve body composition and 
weight to prevent complications. We hypothesised that moderate/vigorous exercise following the above 
guidelines can significantly improve health status.

Methods: the study has completed three subsequent phases, each lasting five weeks. Presumable 
healthy participants were recruited between ages 20 and 65 years old. The effects of vigorous versus 
moderate physical activity on participants’ health status were compared by using supervised/
unsupervised interventions following the NICE, ACSM and AICR guidelines.

Results: Phase 1 was completed with a 21.4% attrition rate and there were statistically significant reductions 
in systolic BP (−6%, p50.018); Triglycerides (TG) (−30.5%, p50.046); LDL cholesterol (−14.4%, p50.021). 
Phase 2 was concluded with a 14.3% attrition rate and statistically significant changes in systolic BP (−3.6%, 
p50.042) and HDL cholesterol (7.5%, p50.244). In Phase 3, when participants were unsupervised, no 
comparable qualitative data was reported as only 50% of participants completed their final assessments.

Conclusion: the reported findings suggest that over a longer period, with consistent and regular 
physical activity, body composition can be improved and the markers of cardiovascular risk can be 
ameliorated. Therefore, in essence, applying the current physical activity guideline is valid. However, as 
compliance was significantly higher when physical activity sessions were supervised, a multi-factorial 
approach addressing behavioural changes and adherence could promote health status more efficiently. 
Using the word ‘exercise’ could be more appropriate as it is planned, structured and incorporates the 
significance of goal setting.
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1 IntroductIon

Today more than ever, the pandemic of obesity 
has become a major challenge in the western 
world. It can have a negative impact on both 
 mental and physical aspects of health. It is also 
 associated with unfavourable amendments in serum 
 cholesterol, blood glucose and blood pressure.  
If un-addressed it may lead to non- communicable 
diseases – NCDs: Cardiovascular Diseases (CVD), 
diabetes and certain cancers (Campbell et al., 
2008). Development of NCDs depends both on 
the severity and duration of obesity (Abdullah et 
al., 2011). Sustained excess energy intake alone or 
combined with reduced energy expenditure, as 
commonly seen in today’s sedentary lifestyles, is 
a recipe for overweight (BMI 25–29.9 Kg/m2) and 
obesity (.30 Kg/m2).

Alarming data released by National Health 
Service (NHS) showed that only 34% of men and 
39% in women in the UK have a normal body mass 
index, which means a respective 7.4% point and a 
10.1% point adverse change compared to 1993 
(NHS, 2013). Even more, in 2011, 53% of obese 
men and 44% of obese women had high blood 
pressure. High blood pressure is an independent 
risk factor for cardiovascular events (NHS, 2013). 
CVD and certain type of cancers are declared to 
be the most common cause of death in males and 
females in the UK (Office for National Statistics, 
2011). Intervening with an active lifestyle can 
reduce the development of fat deposits and reverse 
the chance of developing non-communicable dis-
eases. Furthermore, WHO suggests that globally, 
physical inactivity is the fourth leading risk factor 
for mortality (World Health Organisation, 2013). 
Limiting the amount of time spent in a sedentary 
behaviour may act as a protective factor against 
progression of fat accumulation and associated 
complications (Warren et al., 2010).

In clinical settings, when risk factors for NCDs 
are first identified (e.g. CVD), drugs such as  statins 
and antiplatelet agents are often prescribed 
(Dehghan et al., 2012; Moreno and Mitjavila, 2003). 
These drugs decrease cholesterols and platelets 

which are associated with cumulative risk of lipid 
plaques and CVD. However,  underlying problems 
often remain when the patient fails to under-
stand the reflective relationship between diet, 
physical activity and the progression of the NCDs 
(Söderlund et al., 2009).

Physical activity has the ability to inhibit the 
formation of oxidised lipid-containing plaques 
which can form deposits in blood vessel walls 
blocking or partially constricting them and 
lead to hypertension and ruptures. Such plaque 
 progression increases the risk for myocardial 
infarction and death by reducing oxygen and 
nutrient  delivery to the brain or heart (Campbell 
et al., 2008). Therefore, prescribing physical activity 
has the potential to be a cost effective approach 
 compared to drug administration.

Currently, there are limited data on the effect 
of solely physical activity on body composition 
in overweight and non-overweight UK subjects. 
However, several studies have concluded that 
only minor changes in body composition may 
occur with physical activity interventions alone 
without alterations in diets (Caudwell et al., 2009; 
Söderlund et al., 2009).

Health authorities are challenged in terms of 
issuing the right guidelines to help people become 
more active. Our study probed the guidelines 
developed by National Institute for Health and Care 
Excellence (NICE) for maintenance of a healthy life-
style. Within these directives, the recommendation 
for the UK adult population for lifestyle changes for 
primary and secondary prevention of NCDs (e.g. 
CVD) is at least 30 min of moderate intensity  physical 
activity, five days a week or 150 min per week 
(National Institute for Health and Care Excellence, 
2010). In the USA, the recommendations from the 
American Institute of Cancer Research (AICR) states 
that the more vigorous physical  activity the better 
when advising for optimal health and reducing risk 
of NCDs (World Cancer Research Fund/American 
Institute for Cancer Research, 2007). However, 
the recommendations of the American College 
of Sports Medicine (ACSM) agree with the NICE 
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guidelines: moderate activity for 150 min per week 
(American College of Sports Medicine, 2011), but 
used the term ‘exercise’.

The present study has set out to investigate the 
following: Are the outcomes of these guidelines sat-
isfactory to improve physical fitness, body composi-
tion/weight and prevent complications associated 
with overweight/obesity? We hypothesised that 
moderate/vigorous exercise following the above 
guidelines (whether in UK or USA) can significantly 
improve health status. Furthermore, we compared 
results of the AICR guidelines recommending higher 
intensity training. The hypotheses were based on 
the above-mentioned guidelines and 95% certainty 
was required to determine if the null hypothesis 
(there is no effect) could be rejected.

2 Methods

The Stay Active this Summer (SAS) project was 
conducted within the University of Westminster 
premises over the summer breaks of three con-
secutive phases (i.e. SAS-2011, SAS-2012 and SAS-
2013). SAS recruited healthy adults, employed 
by the University, between ages 20 and 65. 
Recruitment was voluntary and participants con-
sented to the conditions of the study by e-mail. 
Applicants were asked to report any preexisting 
and existing chronic conditions. If, due to these, 
they were considered to be under risk, they were 
not accepted to enroll on the study.

Participants agreed to attend two assessments: 
pre and post-intervention. The tests included 
physiological and physical measurements: height, 
weight, body composition (using COSMED 
BodPod), systolic/diastolic blood pressure, fasting 
serum lipids and glucose.

Biochemical indices such as total, LDL and 
HDL cholesterol and Triglyceride (TG) were evalu-
ated from finger prick blood samples: using a 
CardioCheck PA device and YSI 2300 STAT Plus. 
Glucose and Lactate Analyser was used to mea-
sure fasting serum glucose concentration. The 
study spanned over three phases as following:

2.1 Phase 1 (sAs-2011), comparing 
moderate (uK) versus vigorous (usA) 

physical activity with supervision

Commencing in June 2011, 14 reportedly healthy 
participants from different ethnic origins (eight 
females and six males between ages 20 and 60 

years old) were assigned randomly into two groups 
with seven participants in each. No dietary advice 
or conditions were attached and participants were 
asked that the only exercise they did was that 
involved in the parameters of the study. The inten-
sity of the activity was determined by age related 
heart rate (220 bmp minus age). The physical activ-
ity sessions took place in the exercise laboratory 
of the university, using treadmills, cross-trainers 
and cycle ergometers, five times a week, lasting 
30 min each episode. Heart rate monitors were 
used to observe heart rate ranges for participants. 
The participants signed Physical Activity Readiness 
Questionnaires (PARQ) and sessions were super-
vised by coordinators to ensure safety. Participants 
were asked to meet a coordinator before commenc-
ing exercise, so that the correct functioning of the 
equipment can be checked and heart rate monitors 
could be handed out. The coordinator was available 
throughout the sessions to assist with any technical 
or physical difficulty participants might face.

The first group exercised at moderate intensity 
for two weeks (55–65% of maximal heart rate), the 
second group exercised at high intensity (above 
75% of maximal heart rate). These two weeks 
were followed by a one week of ‘washout’ period, 
where no physical activity was performed.

The measurements were repeated and the two 
groups were asked to cross over to the lower ver-
sus higher intensity sessions for further two weeks. 
The experiment was concluded by taking the 
same physiological and physical measurements 
as the end of the interventions (see Table 1).

2.2 Phase 2 (sAs-2012) moderate  physical 
activity following the nIce  guidelines  

(for five weeks with  supervision)

Phase 2 took place in July–September 2012 and 
lasted for five weeks. Recruitment and conditions 
were identical as seen in Phase 1 (SAS-2011) with 
the supervision of a coordinator. However no 
‘washout’ period was applied and the 14 healthy 
participants (2 males and 12 females, between 
ages 20 and 60) exercised only at moderate level 
(i.e. employing the NICE guideline but for longer 
period compared to phase 1). 

In both phases 1 and 2, the results of the initial 
and final assessment were recorded individually 
and were shared with the participants, highlight-
ing any indices that were not within the accept-
able range (Table 1).
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Table 1  Summary of the study findings using two tailed T-test by SPSS and MS excel statistics. The table compares the effect of the different  
interventions in Phases 1 and 2 on the physical and physiological measurements used. P-values were determined for 95% confidence level

Summary of SAS findings

PHASE 1. Moderate two weeks PHASE 1. Vigorous two weeks PHASE 2. Moderate five weeks

Mean values change 
/

change  
%

p  
value

Meanvalues change 
/

change 
%

p  
value

Mean values change 
/

change 
%

p  
value

before after  before after before after

Weight (kg) 68.15 67.89 −0.26 −0.4% 0.479 72.08 71.45 −0.63 −0.9% 0.092 70.36 69.96 −0.41 −0.6% 0.108

Body fat (%) 25.34 25.58 0.24 0.984 26.67 26.18 −0.49 0.111 34.4% 34.2% −0.002 0.585

Blood glucose (mmol/L) 4.70 4.90 0.20 4.3% 0.322 4.75 4.87 0.10 2.1% 0.279 4.27 4.33 0.06 1.5% 0.717

Systolic BP (mmHg) 117.00 110.00 −7.00 −6.0% 0.018 123.82 119.45 −3.43 −2.8% 0.139 117.43 113.14 −4.29 −3.6% 0.042

Diastolic BP (mmHg) 78.00 73.43 −4.57 −5.9% 0.052 83.09 80.45 −2.23% −2.7% 0.261 80.54 78.64 −1.89 −2.4% 0.276

Total cholesterol (mmol/L) 5.04 4.63 −0.41 −8.1% 0.190 5.17 4.33 −0.65 −12.7% 0.016 4.09 4.31 0.23 5.6% 0.285

HDL cholesterol (mmol/L) 1.81 1.65 −0.15 −8.5% 0.042 1.77 1.67 −0.08 −4.5% 0.227 1.58 1.70 0.12 7.5% 0.244

LDL cholesterol (mmol/L) 2.72 2.59 −0.13 −4.9% 0.587 2.86 2.14 −0.41 −14.4% 0.021 1.92 2.17 0.25 13.1% 0.466

Triglycerides (mmol/L) 1.12 0.85 −0.27 −24.1% 0.025 1.17 0.72 −0.36 −30.5% 0.046 0.81 1.05 0.24 30.3% 0.085



E. Hammarberg et al. Physical activity delivered in workplace44 45E. Hammarberg et al. Physical activity delivered in workplace44 45

2.3 Phase 3 (sAs-2013) moderate  physical 
activity following the nIce guidelines 
(for five weeks without supervision)

Phase 3 followed in July–August 2013,  corresponded 
to the principles applied in phases 1 and 2. 
However, phase 3 differed in that participants 
exercised without any supervision. Post-initial 
measurements, subjects were free to start their 
exercise regime in their own time. Gym facilities 
were available at the university campus and/or 
individuals could exercise outside the university. 
Participants choosing not to use the exercise lab-
oratory were asked to record the type of activ-
ity they had performed. Unlike in the first two 
phases, post participation interviews were con-
ducted which explored the subject’s perception 
of the challenges in complying/adhering with 
the provided guidelines. Questions in the inter-
view included: ‘Was it difficult to follow the NICE 
guidelines?’ or ‘Will you continue to stay active in 
the future?’ 

3 results

Table 1 compares the changes in the physiologi-
cal, physical and biochemical indices following the 
interventions in the first two phases of the study.

The following changes were observed

3.1 Phase 1

Phase 1 was completed with 11 participants  
out of 14 returning for the post-intervention 
assessment. Initially, 11 participants were normal 
weight (BMI,25 kg/m2), one overweight (25 kg/m2  
,BMI,30 kg/m2) and two participants were obese 
(BMI.30 kg/m2). Although the average mean 
weight reduction was 0.26 Kg (−0.4%), it was not 
statistically significant (p50.479). Percentage (%) 
body fat increased by 0.24% and average plasma 
glucose concentration increased by 0.2 mmol/L 
(i.e. 4.3%).

After two weeks of moderate physical activity, 
a 6% (−7 mmHg; p50.018) average reduction was 
seen in the participants’ systolic blood pressure. 
Diastolic BP went down by 5.9% (4.47 mmHg).

The reduction in total cholesterol (−8.1%) was 
mainly due to the reduction in HDL cholesterol 
(−8.5%, p50.042) and TG (−24.1%, p50.025). The 
reduction in LDL cholesterol was not statistically 
significant (0.13 mmol/L or 4.9%, p50585).

These findings were in contrast with the changes 
observed after two weeks of vigorous exercise, 
which showed a small but not statistically signifi-
cant reduction (3.43 mmHg or 2.8%) in systolic 
blood pressure with 2.7% or 2.23 mmHg lower 
diastolic blood pressure but showed a 12.7% (0.65 
mmol/L) drop in total cholesterol (p50.016) which 
was mainly due to the 14.4% (p50.021) decrease in 
LDL cholesterol and 30.5% (p50.046) decrease in 
TG. Participants’ average serum glucose increased 
by 0.1 mmol/L (2.1%), however this was not sta-
tistically significant (p50.271). The average change 
in body composition was shown in a reduction in 
body weight (−0.63 kg or 0.9%) and body fat by 
0.49%, which were twice the reductions seen after 
two weeks of moderate exercise.

3.2 Phase 2

In Phase 2, 12 of the 14 participants returned for 
the post-intervention assessment.

Initially, seven participants were normal 
weight, six overweight and one participant was 
obese. The change in the average body compo-
sition of participants was negligible but a small 
reduction in body weight was observed (0.41 kg 
or 0.6%).

A 4.29 mmHg or 3.6%, statistically significant 
reduction (p50.042) was observed in the average 
systolic blood pressure and 1.89 mmHg or 2.4% 
decrease in diastolic blood pressure.

It was the systolic BP only which showed a 
consistent and statistically significant reduction 
across the first two phases as in response to 
 moderate physical activity (Figure 1).

Average total cholesterol increased by 5.6% 
(or 0.23 mmol/L) due to higher TG (0.24 mmol/L 
or 30.3%), LDL (0.25mmol/L or 13.1%) and HDL 
 cholesterol (0.12 mmol/L or 7.5%) in comparison 
to the averages of the initial assessment. However 
only the increase in TG was statistically significant 
(p50.085).

3.3 Phase 3

Out of the initial 20 recruited subjects, 10 
fully completed the five weeks intervention. As 
previously stated, Phase 3 was based on a more 
qualitative analysis in contrast to the quantitative 
observations recorded in the previous phases. 
Subjects reported a minimum level of physical 
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activity (engaging in physical activity less than 
once per week) before enrolling in the study.

Individual motivation, thus efficacy levels dif-
fered amongst Phase 3 subjects. Some partici-
pants failed to comply with the study stating that 
they felt they were ‘lacking creativity in the type 
of activities’. Others expressed their wish to ‘stay 
active in the future’ due to increased motivation 
developed during the intervention. Moreover, 
people liked the fact that they had the option to 
exercise in their own personal space, which was in 
contrast to Phases 1 and 2. Having the availabil-
ity of the gym facility in the work environment 
worked as a great advantage since the majority 
of the participants viewed it as a ‘good incentive’ 
to perform any exercise. Individuals who failed 
to comply stated that the NICE guidelines were 
difficult to fit into a busy daily routine, while oth-
ers found the 30 min exercise easy to manage. 
During the conducted interviews, participants 
also highlighted that having a supervisor/coach 
to motivate them would be a great advantage.

4 dIscussIon

4.1 blood glucose and glycogen

The majority of the subjects did not have signifi-
cant improvement in their fasting plasma glucose 
concentration post intervention (observed in 
both Phases 1 and 2). There was a slight increase 
across the first phase 1 (moderate versus vigor-
ous) and 2 (4.3%, 2.1% and 1.5%, respectively, 

Table 1) but the average values were still healthy 
and the increases were not statistically significant 
(p50.322; 0.279; 0.717) which shows that the sub-
jects already had a normally functioning plasma 
glucose regulatory system.

According to the statistics of Diabetes UK, more 
than 1 in 20 people in the UK have diabetes (diag-
nosed or undiagnosed) (Diabetes UK, 2012). The 
number of type 2 (adult onset) diabetics make up 
90% of these cases, which is particularly alarming, 
as this can be prevented or managed by lifestyle 
changes.

This has been also shown in a study investigat-
ing two exercise intensities on obese and type 2 
diabetic obese individuals (Kang et al., 1996). They 
reported no significant improvement in glucose 
tolerance in non-diabetic individuals post the 
seven day intervention. A greater insulin sensi-
tivity following higher intensity (over 70% of VO2 
max) was observed and explained by the authors 
to be due to greater muscle glycogen utilisation 
(Kang et al., 1996).

Indeed, an increased activity of Glucose 
Synthase (GS) was seen after a single bout of 
40-min of intense exercise (70% VO2) (Jensen et 
al., 2012). This can potentially explain the positive 
effect of exercise on insulin sensitivity and plasma 
glucose disposal as the hormone activates GS.

Incorporating physical activity into a healthy 
lifestyle is advantages to acute plasma glucose 
concentrations. Even single bouts of exercise 
at a sub-maximal level (high intensity, below 

Figure 1 Comparison of average systolic BP (mmHg) reductions in Phases 1 and 2
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calculated maximum heart rate) may decrease 
plasma glucose levels by utilising the fuel into 
working skeletal muscles, lasting up to 48 hr 
(Goodwin, 2010). Hence, individuals in need of 
blood glucose control should be advised to have 
no more than two consecutive resting days.

Chronically engaging in exercise (150 min/
week) along with a reduction of 5–7% in weight 
is a cost effective method for the prevention of 
abnormal plasma glucose concentrations and 
possible development of diabetes type 2.

On the other hand, overweight/obese indi-
viduals might be unable to engage in higher 
intensity physical activity due to factors such as 
movement restriction. Yet, chronically engag-
ing in less intense exercise does have positive 
effects on weight loss and adipocyte depositing. 
This is because lower intensity (up to 50% of VO2 
max) exercise is highly reliant on beta-oxidation 
whereas higher intensity relies upon carbohy-
drate oxidation. Decreasing visceral fat stor-
ages surrounding abdominal organs such as the 
 intestines and liver would promote better insulin 
sensitivity (Colberg et al., 2010).

4.2 blood pressure and exercise

All participants in both Phases 1 and 2 started 
their exercise regime with normal blood pressure 
or stage 1 hypertension. We found that in Phase 1, 
the average reduction in systolic and diastolic BP 
after two weeks of moderate and vigorous physi-
cal activity 6%/5.9% and 2.8%/2.7%, respectively. 
In Phase 2, after five weeks of moderate physical 
activity BP was reduced by 3.6% and 2.4% (Figure 
1). This, on its own means a risk reduction in 
cardiovascular complications. Blood Pressure UK 
suggests that for anyone whose blood pressure 
is between 90/60 and 179/99 mmHg should be 
safe to start increasing physical activity (Blood 
Pressure UK, 2008). This will contribute to main-
tenance of normal BP or lower hypertension. In 
the UK, 32% of men and 29% of women have 
hypertension and approximately 5 million in 
the whole UK remain undiagnosed (British Heart 
Foundation, 2012).

Aerobic exercise, utilising several muscle 
groups such as walking, dancing, jogging, cycling, 
is ideal. ACSM suggested that regular moderate 
physical activity lowers both systolic and dia-
stolic blood pressure by 5 to 7 points (American 
College of Sports Medicine, 2011). This can be 

seen after three–four weeks of regular moderate 
physical activity for at least 30 min per day. The 
findings of the current study are in-line with this, 
as both Phases 1 and 2 interventions resulted in 
systolic BP reduction as shown above. The dose 
dependent effect of incremental training in 
addition to normal daily activities has also been 
tested (Ishikawa-Takata et al., 2003). It was con-
cluded that 60–90 min of incremental exercise 
per week was enough to reduce blood pressure. 
Increasing this to 150 min additional training 
did not bring significant added benefits, hence 
the amount of exercise necessary to reduce BP 
should be easily achievable for the hypertensive 
population.

4.3 blood lipids (cholesterol,  
ldl, hdl and tG)

Another major marker of the increased risk for 
cardiovascular events is elevated cholesterol and 
TG as previously mentioned.

The following changes were seen in partici-
pants’ blood lipid profiles.

Phase 1, moderate then vigorous exercise 
brought an 8.5% and 14.4% reduction in LDL 
 cholesterol and 24% and 30.5% in TG, respectively. 
On the contrary in Phase 2, the average LDL and 
TG increased by 13.1% and 30.3%, respectively. 
Although individual diets were not evaluated in 
this study, the increase in the subjects’ TG/LDL 
levels might be on effect of the following: con-
sumption of food products with high saturated 
fat content prefinal assessment and/or the Excess 
Post-exercise Oxygen Consumption (EPOC). EPOC 
stands for excess post-exercise oxygen.

EPOC is the increase of internal oxygen con-
sumption post-physical activity which restores 
and replenishes bodily processes, bringing 
them back to a resting state. The EPOC is fur-
ther affected by a raised need for fuel replen-
ishment. In response to this, fat stores are 
broken down and lipids are released into the 
blood stream. The duration of EPOC’s effect 
may be applicable up to 48 hr as suggested by 
many authors (Wu and Lin, 2006). Our subjects’ 
raised lipid values might therefore be a result 
of EPOC as they were likely to have had per-
formed physical activity one or two days before 
the final assessment.

The intake of fatty meals produces an internal 
effect, which increases/alters serum triglyceride 
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concentrations. Postprandial TG values increase 
along with minor HDL decrease due to lipid pro-
teins being converted from HDL to less favourable 
lipids. Such alterations are necessary to fit meta-
bolic changes when going from a fasting to a feed-
ing state (Langstedt et al., 2008) Triglyceride values 
peak between the 3rd and the 5th hr post-food 
consumption (Nigam, 2011). It has been shown 
that as a result of meals with high fat content (.30 
g), circulating levels of chylomicrons, chylomicron 
remnants and VLDL increases (Bravo et al., 2010). 
Another explanation to the higher TG and LDL val-
ues (Phase 2) might be the possibility that some 
subjects did not apply a 12-hr fast before final 
assessments. The lack of compliance from some 
participants therefore might have led to the under 
estimation of the interventions’ success.

4.4 compliance with physical  
exercise regime

In the current study, Phases 1 and 2 required 
 participants to exercise at the premises of the 
university in presence of their supervisors. 
In Phase 2, as seen in individual cases, some 
physiological measurements not only remained 
unchanged after five weeks of moderate exercise, 
but deranged (Table 1). These might have been 
due to temporary dietary changes, as explained 
above. In Phase 3, attendance was 50% likely to 
be due to participants completing unsupervised 
training outside of the university.

Comparing the attrition rates and results of 
Phases 1 and 2 with Phase 3 (21.4% and 14.3% 
versus 50% attrition), it is obvious that the quality 
of the interventions (supervised versus unsuper-
vised) had a great impact on the outcome.

4.5 challenges and  possible practice

Today, there are two major issues in the 
 community: Firstly, there are still many people 
who are inactive. Secondly, those who are active 
may not adhere to their programs, as they either 
exercise irregularly or do not exercise at the 
required level of intensity.

By definition, physical activity is ‘any bodily 
movement produced by skeletal muscles that 
requires energy expenditure’ (World Health 
Organisation, 2013).

Whereas exercise is “a subset of physical activ-
ity that is planned, structured, and repetitive 
that has a final or intermediate objective the 
improvement or maintenance of physical fitness” 
(Caspersen et al., 1985).

Despite the amount of evidence available 
between increased risks of mortality in adult 
onset chronic diseases due to sedentary behav-
iour, these have not been overcome (Rodgers and 
Sullivan, 2001).

Prevention or management of chronic con-
ditions require adherence to prescribed or vol-
untary exercise programs. There are several 
factors which affect this: motivation, past expe-
rience, self-perception, socioeconomic and cul-
tural elements. Bandura (1994) suggested one’s 
self-efficacy to be the major predictor of exer-
cise adherence. He defined self-efficacy as the 
belief in one’s ability to achieve a certain out-
come. More positive self-perception is therefore 
necessary for the success of health behaviour 
changes. In addition, it has been found that low 
self-efficacy results in avoidance of exercise or 
decreased adherence to it (Cohen et al., 2008). 
Negative self-perception may prevent an over-
weight person to exercise whereas someone 
who is more confident may enjoy exercise to a 
greater extent.

Assuming that the findings of SAS project are 
representative of a population, the major deter-
minants that have been previously discussed 
may act as actual barriers to the success of gov-
ernmental interventions. Lower socio-economic 
status, cultural and religious differences all play 
a role when determining self-efficacy as a predic-
tor to exercise adherence. Predictive factors (e.g. 
socio-economic aspect) may lessen the activity 
level of individuals due to perception of gym or 
group sessions being unaffordable.

In SAS’s project case, unless most employers 
are able to offer affordable gym memberships as 
part of employee benefit packages, this will con-
tinue to be a major setback.

As a result of possible low self-efficacy people 
starting to exercise need support and encour-
agement from their environment by receiving 
regular positive reinforcement. Therefore, join-
ing group sessions and/or choosing a train-
ing companion could improve compliance. A 
supportive environment enhances the enjoy-
ment and social experience of being physically 
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active. Furthermore, feeling pressure from a 
group regarding regular attendance may play a 
role in increased consistency in a group setting 
(Schwarzer et al., 2008).

A possible answer could be the development 
of a new scheme of ‘health buddy’-ing, which 
can be implemented in the working place. Set 
goals could be shared with a colleague or friend 
and the ‘health buddies’ support each other and 
attend gyms or group sessions together and reg-
ularly discuss progress.

In a previous study, it has been suggested that 
motivated adults prefer to exercise alone (Burke et 
al., 2008). However, others, especially older adults 
might have a preference for exercising in groups 
where participants are of similar age (Rodgers 
and Sullivan, 2001). This has already been docu-
mented in 2005 in a review by NHS.

Supporting initiatives whereby employers 
and local authorities make exercise facilities 
more affordable and available could facilitate 
greater success of interventions. Increasing 
physical activity in a community setting may be 
efficient in supporting medium and long term 
behavioural changes, especially if people are 
thought skills by exercise specialists and can 
tailor these to individual needs (National Health 
Service, 2005).

The importance of goal setting has been high-
lighted previously. Low adherence to long term 
physical activity is affected by the lack of targeted 
outcomes set by individuals before commencing 
an exercise regimen (Clifford, 2009).

4.6 the importance of a 
 multidisciplinary approach

Findings of the SAS study were in keeping with 
previous research. The greatest weight loss was 
the result of interventions using a multidisci-
plinary approach including exercise, dietary 
modifications, and behaviour change. The inter-
ventions treating overweight only with physical 
activity did not predict significant weight loss. 
Studies showing a consistent weight loss were 
the ones that used the three above-mentioned 
factors (Söderlund et al., 2009).

The SAS study has added to the understand-
ing of the successfulness of governmental 
guidelines in UK subjects, yet the study is not 
without limitations. The three phases were 

conducted during relatively short time periods 
(five weeks). Short durations may not indicate 
better long-term health as adaptions to exercise 
may take longer than five weeks. Furthermore, 
diets were not analysed, therefore this was an 
external factor which might have affected the 
outcome.

5 conclusIon

The current study revealed some significant 
changes in participants physical and biochemi-
cal profiles the first two separate five weeks 
exercise interventions. Such findings suggest 
that over a longer period, with consistent and 
regular physical activity/exercise, weight can 
be reduced in overweight and obese individu-
als. However, as the difference in compliance 
between the first two phases (supervised exer-
cise) and the last phase (unsupervised exer-
cise) was remarkable, we suggest that physical 
activity guidelines to raise awareness of com-
plications of overweight and obesity likewise 
address behavioural changes. Recommending 
‘exercise’ instead of ‘physical activity’ might be 
more appropriate in addressing the complica-
tion as ‘exercise’ incorporates the key aspects of 
the possible solution: goal setting and regular-
ity. Future research is therefore recommended to 
elucidate different interventions of supervised 
exercise programs, testing how participants’ 
compliance changes with realistic individual 
goal setting.
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