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The increase in the global popula-
tion has placed extra burdens on 
health services. This is due to the 
increased risks of cardiovascular 
disease, with more people falling 
into the overweight and obese cat-
egories. Developed public health in-
terventions prevent risks of health 
complications, promoting healthier 
lifestyles and prolonging the quality 
of life. Those motivated adopt new 
methods to become healthier. On the 
other hand, those less motivated are 
at risk of being overweight and lead-
ing a sedentary lifestyle. In 2014, the 
World Health Organisation (WHO) 
established that non-communicable 
diseases were the leading cause of 
global deaths.

BACKGROUND

Nineteen items of literature pub-
lished between 2000 and 2016 were 
examined using quality of assess-
ment tools. These provided a greater 
understanding of the effectiveness of 
physical activity interventions.

METHODS

This systematic review critically eval-
uates the effects of physical activity 
interventions in adults (18]65 years), 
and the impact on risk factors of car-
diovascular diseases and obesity.

AIM
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BACKGROUND

Problem Formulation in Public Health Nutrition

Since 2000, the Department of Health (DoH) and Public Health England (PHE) have 
published papers demonstrating the growth of obesity with the increasing world 
population. Local authority excess weight data (PHE, 2014) shows that 64% of the 
adult population are overweight or obese. This evidence can assist policymakers to 
have a wider perspective about the future. Yet more interventions and research are 
needed to implement these challenges.

The Foresight Program informs Government plans that look at possible major 
complications in the United Kingdom (Government Offi ce for Science, 2013) being 
obese is becoming the norm (Butland et al., 2007). WHO estimated that 300 million 
people worldwide fall into the obese category (Butland et al., 2007) using their body 
mass index (BMI) as an indicator. This can be defi ned as having a BMI of 25 Kg/m2 
(Lobstein and Jackson, 2007).

Adults and children residing in the UK follow this trend by falling into the overweight 
(where BMI is 25 Kg/m2) and above category (Butland et al., 2007). Following the 
Foresight’s Tackling Obesities Future Choices (TOFC) 2007 Report, a review paper 
demonstrated that, by 2050, 60% of men and 50% of women will be categorised as 
obese in the UK (Government Offi ce for Science, 2012). The Government’s response 
to the statistics infl uenced the Cross-Government Obesity Unit’s 2008 publication 
(Cross-Government Obesity Unit, 2008) outlining the strategies needed to reduce the 
growing concerns of an obesity epidemic, with a potential cost of nearly £50 billion per 
year by 2050. Therefore, greater needs are required to implement changes in diets and 
lifestyles.

Following the initial research, guidelines were published providing policies on how 
best to promote healthy weight (Cross-Government Obesity Unit, 2008, 2009, 2010; 
Department of Health, 2011a, 2011b and 2012). With similar outcomes and strate-
gies in place, numbers continue to increase and not enough action is implemented 
to slow down the increase in obesity rate.

Public Health

Obesity prevention is a global public health priority, because of the worldwide in-
crease in obesity prevalence and its associated chronic diseases. Findings from the 
WHO (2014) demonstrate that non-communicable diseases are the leading cause 
of death worldwide, responsible for 68% of deaths in 2012.

One major factor of obesity and causes of non-communicable diseases is the food 
choices and portions (i.e. intake). As the total calories increases with the variety of 
food available, studies illustrate that different factors may contribute to over con-
sumption (Downs et al., 2009; French et al., 2001). From psychological behaviours 
to environmental factors, infl uences constantly manipulate our minds in food choic-
es. Often, consequences are not taken into consideration during selection, causing 
harm to the body. Therefore, actions are needed to reduce infi rmity, educating the 
public with the knowledge of how to lead a healthy lifestyle.

The complexity of this topic was 
experienced, with many aspects 
(such as inter- and intra-personal 
factors) affecting the effectiveness 
of physical activity interventions. 
It was noted that continuous sup-
port should be provided during the 
intervention period, motivating 
participants by increasing engage-
ment through peer support and 
group activities, providing long-
term sustainability of the willing-
ness to adopt lifestyle changes. 
Further recommendations examin-
ing quantitative data analysis were 
suggested, exploring how physical 
activity intensity affects the risks 
of metabolic syndromes. Social be-
haviour and its effects on food con-
sumption was also highlighted for 
further research, enhancing future 
public health interventions.

OUTCOMES

physical activity; cardiovascular 
disease; obesity; overweight; in-
terventions; behaviour; public 
health nutrition
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Increasing physical activity is a potential cost effective approach to reducing overweight and 
obesity, and possible health complications such as cardiovascular diseases. Incorporating 
moderate physical activity is known to sustain a healthy lifestyle and wellbeing (CDC, 1999). 
Despite physical activity guidelines provided by many professionals such as The National 
Institute for Health and Care Excellence (NICE), the UK adult obesity rate has increased 
over the years. NICE recommends that adults (aged 19]64 years) should be involved in 
30 minutes of moderate activity 5 times a week (NICE, 2012). Habitual physical activities
are therefore required to promote healthy living, reduce risks of obesity and cardio-
vascular diseases.

What We Know

It is known that many factors infl uence dietary choices and perceptions of nutri-
tional status. As such, decision-making in food choices relating to behavioural sci-
ence emphasise the range of infl uences in food consumption. Therefore, there is 
no single factor or intervention that can be implemented to resolve the current 
issues of the increasing rate of overweight and obesity, and cardiovascular diseases 
faced by healthcare professionals. Hence, all lifestyle aspects can infl uence individual 
health status, for example, interventions such as physical activity. It is also known 
that health care professionals working in cohesive multi-disciplinary teams provide 
better quality of patient-centred care, assisting individual needs. However, further 
research is required with a focus on exploring how interventions such as physical 
exercise can be applied in public health nutrition, raising awareness of healthy living 
to the wider general population.

INTRODUCTION TO REVIEW

It is understood from existing literature that consistent care should be provided to 
address the rising issues concerning public health nutrition. This systematic review 
aims to compile the current knowledge in the literature, providing a deeper un-
derstanding of how implementing physical activity relates to cardiovascular disease 
following health guidelines. Characteristics will be explored to quantify how the im-
plementation of different interventions and assessments enable health professionals 
to identify better approaches with the general population, therefore preventing an 
obesogenic environment.

Aims

To critically evaluate physical activity interventions and their relationship with car-
diovascular disease; exploring the current understanding of rationales underlying 
the obesity epidemic using qualitative research.

Objectives

1.  To evaluate the effects of moderate physical activity and nutrition education on 
participants’ health status, using physical activity interventions;

2.   To explore the relationship of physical exercise and risks of cardiovascular diseases;
3.  To ascertain the association between being obese and risks of cardiovascular 

diseases.

Ihab Tewfi k is a Registered Nutri-
tionist (Public Health) who has exper-
tise in planning, implementing and 
evaluating sustainable nutrition-sen-
sitive intervention programmes at the 
population level. Ihab has developed 
an independent academic research 
career that underpins the pivotal 
role of nutrition science in modulat-
ing complications of global chronic 
diseases through tailored function-
al recipes (TFRs). These innovative 
TFRs are optimised using locally pro-
duced ingredients that are formulat-
ed into meals to nourish vulnerable 
populations and ascertain their opti-
mum health. Ihab’s research theme 
is “Local Food for Global Health”.

BIOGRAPHY CONT.



Kiu Sum and Ihab Tewfik

44

METHOD

Criteria for Inclusion and Exclusion

A pre-defi ned inclusion and exclusion criterion 
(TABLE 1) was implemented to help address the 
aims and objectives of this review.

Search Strategy

Complementing TABLE 1, a search strategy was 
identifi ed to assist with this systematic search using 
relevant databases: GoogleScholar*, Library Search 
(via University of Westminster’s library)*, Web of 
Science, JSTOR, PubMed, Cochrane Library, Sci-
enceDirect, Wiley Online Library. (*GoogleScholar 
and Library Search (via University of Westminster’s 
library) databases were used as an initial search 
to provide a baseline of papers available.) Embase 
was initially selected but the University of West-
minster is not registered to use this: this database 
was therefore disregarded.

The following set of initial keywords was used for 
a systematic search: physical activity, physical ex-
ercise, cardiovascular diseases, overweight, obesity, 
adults. As of August 2016, Appendix 4 documents 
the search using each database in detail. The key-
words listed above were used, together with Mesh 
terms and fi ltered categories during the screen-
ing process. A ‘3-step approach’ (TABLE 2) was 
devised for quality control, ensuring any litera-
ture found was best matched against the inclusion
criterion, for a systematic search.

Process of Study Selection

Following the development of TABLE 2, FIGURE 
1 exhibits the study selection process via a fl ow 
diagram adapted from the PRISMA Statement (Mo-
her et al., 2009). After screening using online data-
bases and manually screening against the inclusion 
and exclusion criteria, 158 items of literature were 
gathered. Articles were then manually screened, de-
termining their relevance to the preliminary objec-
tives of this project. Relevance against the criterion, 
the title, abstract, authors and aims were analysed 

with further scanning on the full article, ensuring a 
consistent selection process throughout.

After the screening process of Step 2, a total of 
62 articles were accepted to be progressed to the 
fi nal stage (Step 3). Of the 96 articles excluded, the 
main reasons for exclusion included:

Not within age group (18]65 years old)
 Not relevant to topic
  Literature only provided background informa-

tion
  Systematic reviews with no relevance to topic
  Literature published outside the years 

2000]2016
 No physical activity interventions
 Study protocols
 Literature withdrawn from database
  Repeated literature during database search

Step 3 consisted of further narrowing literature 
found. Of these, 19 articles were accepted with 43 
rejected following a manual screening process of 
all the content. Of the 43 rejections, the main rea-
sons for exclusion included:

  Content demonstrates literatures to be sys-
tematic reviews

 No physical activity interventions
 Study not active in the years 2000]2016
  Content not relevant to cardiovascular dis-

ease, obesity, or physical activity
 Participants not in the age range
  Others, where content was providing back-

ground information only

Alteration to Inclusion Criteria

During Step 2, diffi culties were found in obtaining 
literature published or studies researched in the 
UK. Therefore, literature screened on this criteria 
under ‘Types of Study’ was slightly altered, where 
literature that includes other inclusion points was 
included that were not necessarily published in the 
UK. However, this provided the opportunity to 
compare studies’ interventions and the effective-
ness on participants.
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TA
B

LE
1  Inclusion and Exclusion Criterion

Inclusion Criteria Exclusion Criteria
Types of study Primary research design - articles, preferably from 

randomised controlled clinical trials. However, cohort, 
case control, cross-sectional studies, quasi-random 
allocation and cluster randomisation trials may also be 
considered for comparisons.
Articles published in the 17 year period 2000]2016 
inclusive
Articles published and based in the UK, although a 
few in the US can be selected for comparisons 
between studies.
Journal articles, grey literature Books
The study was published and written in English. Foreign languages
If multiple articles were published with the same 
interventions and cohorts, the most detailed articles 
will be selected (such as larger sample size).

Types of 
participants

Participants who are employed (18]65 years old) Participants who are 
students, unemployed.

Participants to include those with both low and high 
risks of cardiovascular diseases for comparisons
Participants not to be on any other dietary intervention 
other than the intervention provided in study

Participants who are on 
other dietary interventions 
outside study

Types of 
interventions

Articles to include interventions such as physical 
activities and how this affects health status and 
cardiovascular diseases

Exclude anything mentioning 
diabetes

Interventions with all types of physical activity (e.g. 
leisure, occupational, total physical activity)
Intervention to be a minimum of six weeks
Intervention to include provided supervision or 
followed protocol if possible

Types of 
outcome 
measures

Articles to have health and intermediate outcomes 
where possible (e.g. laboratory or clinical measures, 
and behavioural outcomes)
Outcomes to have health outcomes that are relevant 
to physical activity, cardiovascular diseases and obesity.

Source: Devised by author

Quality Assessment and
Management of Search Results

A quality assessment was implemented for quality 
control of this review, with the aim of examining 
its study design, refl ecting on the developments of 
the authors’ methods and the impact of bias. The 
strength of the studies’ outcomes will be measured, 
identifying the strengths, limitations and recommen-
dations outlined. Applications of quality assessment 
tools facilitate the consistency and impartial per-

spectives in determining the validity of evidence in 
this topic. The assessment tools selected all provide 
assistance in the critical analysis of the literature.

Scoring systems were developed to critically 
analyse the literature using a variety of validat-
ed tools, understanding the risk of bias in design 
studies. Available assessment checklists and tools 
were selected for their relevance to this review.
Six potential tools determining the quality of the 
literature for further assessment are as outlined in
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Step Description

1 Input keywords into the database 
Record the number of articles found 
If possible, narrow the search down using mesh terms (Appendix 4) 
Manually screen literature by title only and determine relevance to topic 
Document literature into list

2 Using literature from Step 1, manually screen literature by title, author, and abstracts only 
according to criteria 
Record literature into list of ‘accepted’

3 Using literature from Step 2, manually screen the whole literature against criteria 
Record literature into the fi nal list of ‘accepted’

Source: Devised by author

TA
B

LE

2 The ‘3-Step Approach’

‘The 3 Step

Step 1

Step 2

Step 3
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Records identifi ed through 8 
database searching

(n 5 158)

Records identifi ed after screen-
ing title and abstracts

(n 5 62)

Full-text articles assessed for 
eligibility 
(n 5 19)

Studies include in synthesis 
(n 5 19)

Effects on psychological 
behaviours (n 5 9)

Physical activity interventions only
(n 5 10)

Additional records identifi ed through 
other sources

(n 5 0)

Total records excluded (n 5 96)
Background information (n 519)
Published outside years (n 5 17)

No physical activity interventions (n 5 15)
Duplicated records (n 5 15)

Not relevant to topic (n 5 12)
Systematic reviews and not relevant to 

topic (n 5 8)
Not within age group (n 5 7)

Intervention with irrelevant topic (n 5 1)
Study protocol (n 5 1)

Literature withdrawn from database (n 51)

Full-text articles excluded  (n 5 43)
Systematic review (n 5 18)

No physical activity interventions (n 5 10)
Not in targeted age group (n 5 9)
Study carried outside years (n 5 3)

Not relevant to topic (n 5 2)
Background information (n 5 1)

FI
G

U
R

E

1 Studies Selection Process

Source: Devised by author
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1. PRISMA - P Checklist (Moher et al., 2009)
 ] Was developed to facilitate the qualitative interpretation and evaluations 

 of interventions
2. Cochrane Risk of Bias Tool (Higgins et al., 2011)
 ] Seven types of bias (known as principles) were developed to assess the authors’ risks of bias 

 in their study.
3. CASP Cohort Study Checklist (CASP, 2014)
 ] As part of the eight critical appraisal tools, this checklist presents the researcher with the tool 

 to assess the relevance and reliability of papers.
4. Newcastle-Ottawa Quality Assessment Scale (Wells et al., no date)
 ] A quality assessment for non-randomised studies based on three angles: selection of the 

 study groups, the comparability, and the ascertainment of the result outcomes.

5. Downs and Black (Downs and Black, 1998)
 ] To critically analyse non-randomised and randomised studies, providing a score to test the 

 strength and validity of intervention and design study.

B
O

X

1 Checklist and Tools for Quality Assessment

Level 1 (Score 5 1)

Studies with no identifi ed aim or objectives; strengths and weaknesses not identifi ed; implications of 
confounding factors not identifi ed; design study lacks clarity; subject recruitments not mentioned; critical 
analysis and or refl ections identifi ed; no or lack of follow ups post-interventions (within six months); 
results provided with no or lack of statistical analysis of impact from intervention; outcomes not meeting 
initial hypothesis and/or aims and objectives; lack of recommendations suggested by authors.
Level 2 (Score 5 2)

Studies with relatively brief aim and objectives identifi ed; strengths and weaknesses briefl y identifi ed; 
confounding factors briefl y or lack of identifi cation; design study briefl y provided method of approach; 
identifi cation of subject recruitments; identifi ed critical analysis and or refl ections from authors; follow 
ups (within three months) post-interventions; results provided brief statistical analysis of results from 
baseline measurements from intervention; outcomes partly meeting initial hypothesis and/or aims and 
objectives (if not met, authors gave justifi cation of reasoning); recommendations and improvements 
suggested for future research.
Level 3 (Score 5 3)

Studies with clear aims and objectives identifi ed; clear strengths and weaknesses identifi ed; confound-
ing factors discussed and identifi ed; acceptable design study with clear method of approach; subject 
recruitment randomised and representable where possible with greater number of participants; critical 
analysis or refl ections recognised; immediate and or long term follow ups (one year or more) carried 
out post-interventions or identifi ed; results provided clear statistical analysis of results on impact with 
less than 30% drop out rate); outcomes met initial hypothesis and/or aim and objectives with reasons; 
recommendations and improvements clearly explained by authors.

B
O

X

2 Study Quality

BOX 1. Two further tools will also be developed from Ke et al. (2013), understanding the characteristics in 
the literature. These will be used to critically analyse the relevance of the literature compared to the inclu-
sion and exclusion criteria.

Adapted Tools and Scoring Systems

Using the available tools, assessment checklists and scoring systems were adapted and created, 
providing relevance to the aims of this systematic review (BOXES 2]8).
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Level 1 (Score 5 1)
Evidence gathered from relevant randomised controlled trials or cohort studies.
Level 2 (Score 5 2)
Evidence gathered from good design quality study* with or without randomised recruitment.
Level 3 (Score 5 3)
Evidence gathered from good design quality* with randomised recruitment with more than one group 
of participants.
Level 4 (Score 5 4)
Evidence gathered clearly provided rationales of strengths and weaknesses, and comparisons to other 
research studies with randomised recruitment. Abnormal results (if applicable) were clearly explained.
Level 5 (Score 5 5)
Evidence gathered based on clinical experiment/interventions with randomised recruitment and more 
than one treatment group. Abnormal results (if applicable) explained identifying implications of 
evidence and study.
*where design quality was based from the score calculated from BOX 2 (Study Quality)

B
O

X

3 Level of Evidence (Adapted from NHMRC, 1999)

Study to score 1 point for every tick it received, if mentioned on the checklist:
1.  Title: identifi ed the study as an intervention.
2.  Abstract: provided a structured summary of: background; objectives; study eligibility criteria, 

participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions 
and implications of key fi ndings.

3.  Introduction: review of context from existing research, clearly identifying aims and objectives, 
   potentially also including hypothesis (if applicable).

4.  Methods: eligibility criteria, recruitment, intervention applied, data collection process, variables 
explored, assessing risks of bias, data handling approach, any other data analysis.

5.  Results: outcomes, impact from intervention (changes from baseline), summary of intervention, 
statistical analysis.

6.  Discussion: summary of evidence, strengths and weaknesses, limitations, conclusions, future 
recommendations.

7. Funding

B
O

X

4 Adapted Version of PRISMA Checklist (Moher et al., 2009)

Study to score 1 point for every tick it received
1. Did the study address a clearly focused issue? (Population, risk factors, outcomes considered?)
2. Was the cohort recruited in an acceptable way? (Representable?)
3.  Was the exposure accurately measured to minimise bias? (Are they valid?/Subjective or objective 

measurements?)
4.  Was the outcome accurately measured to minimise bias? (Use of reliable system?/Subjects and asses-

sors blinded?)
5. Have the authors identifi ed all important confounding factors? (Controls/restrictions)
6. Was the follow up of subjects complete enough? (Was the follow up long enough?)
7. Were the results clearly defi ned?*
8. Was the precision of the results demonstrated?*
9. Do you believe the results? (Study suffi cient enough?/Reliable?)
10. Can the results be applied to the local population? (Benefi ts and harms)
11. Do the results of this study fi t with other available evidence?
12. Were the implications of this study identifi ed?*
*These questions were adapted from the original checklist to be more relevant

B
O

X

5 CASP Cohort Study Checklist (CASP, 2014)
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*Score shown in parentheses
Random Allocation for Concealment (Selection Bias)
Adequate (3): anonymous and randomised selection of subjects and placed into groups if needed, no 
infl uence from researchers
Unclear/Not Stated (2)
Inadequate/Not Used (1): list was seen prior to selection, with process being apparent
Performance Bias (Blinding)
Double Blind (3)/Single Blind (2)/Unclear or Not Stated (1)/No Blinding (0)
Detection Bias (Allocation of Interventions)
Adequate (3): Researchers have no knowledge of allocated treatments
Unclear/Not Stated (2)
Inadequate (1): Researchers know the allocated treatments
Attrition Bias (Completeness of study and intervention by subjects)
Adequate (3): Less than 30% dropout rate/response rate
Unclear/Not Stated (2)
Inadequate (1): More than 30% dropout rate/response rate
Overall Risk of Study
Low Risk: All qualities above met
Moderate Risk: One or more qualities above only partly met
High Risk: One or more qualities not met

B
O

X
6 Adapted Version of the Cochrane Risk of Bias Tool (Higgins et al., 2011)

*Score shown in parentheses
Representativeness of Exposed Cohort
Truly representative of community population (3)
Selective group of users (2)
No description of cohort (1)
Selection of Cohort
Drawn from the same community (3)
Drawn from different communities or sources (2)
No description of cohort (1)
Ascertainment of Exposure
Supervised intervention (3)
Unsupervised intervention/written self-report (2)
No Description (1)
Comparability
Study control for intervention (3)
Unclear/Not Stated (2)
No study control for intervention (1)
Assessment Outcome
Body composition measurements, pre- and post-intervention (3)
Self-report (2)
No description (1)
Was Follow up Long Enough for Outcomes to Occur
Yes - minimum of six weeks (2)
No (1)
Adequacy of Follow up of cohort
All subjects completed study intervention (3)
Subjects loss of <30% (2)
Subjects loss of >30% (1)
No statement (0)

B
O

X

7 Adapted Version of Newcastle-Ottawa Quality Assessment Scale 
(Wells et al., no date)



Kiu Sum and Ihab Tewfik

50

*Score: if yes to statement 5 1, if no to statement 5 0

1. Hypothesis/aim/objectives of the study clearly described

2. Main outcomes clearly described in introduction or method section

3. Subjects’ characteristics clearly described

4. Intervention clearly described

5. Confounders clearly described

6. Main fi ndings clearly described

7. Standard error. Standard deviations/confi dence intervals reported

8. Implications of study clearly described

9. Losses to subjects, if so, it is clearly explained

10. Actual probability values reported if probability values are <0.001 (instead of <0.05)

11. Random selection of subjects

12. Facilities and subjects used for intervention are representative to those in use on population

13. Subjects were blinded in the received interventions

14. Assessors measuring outcomes were blinded in the received interventions

15. The length for follow-up post-intervention were standardised

16. Statistical tests were used to measure outcomes

17. Standardised intervention compliance throughout study

18. Valid and reliable outcome measured

19. Subjects for different intervention group recruited from the same population

20. Subjects recruited in a set period of time

21. Randomised selection of participants

22. Confounding factors identifi ed and main outcomes were not adjusted

23. Losses of subjects was reported and identifi ed

B
O

X

8 Adapted Version of Downs and Black (1998)

RESULTS

The literature review performed prior to this re-
view demonstrates many factors affecting this re-
lationship, as shown by the Foresight Obesity Sys-
tem Atlas (Government Offi ce for Science, 2007)

Literature found in this fi eld were explored using 
the screening processed developed (The 3-Step 
Approach) for quality control. Whilst 19 arti-
cles were found and be included for this review, 
they were split into two categories: studies with

intervention only, and studies with physical activity
intervention and the impact it has on psychologi-
cal behaviours (TABLES 3]8). Characteristics from 
the literature and the use of the adapted tools and 
scoring systems will also be displayed providing 
quality assessments of each selected study.

A total of 19 articles published between 2000 and 
2016 (inclusive) were reviewed. However, due to 
the limited literature found, studies published and 
based outside of the UK were included for com-
parison.
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Characteristics Number of Studies

Study Country

UK 7

USA 4

Australia 3

Brazil 1

Finland 1

Northern Ireland 1

Tanzania 1

UK and USA 1

Study Design

Randomised Controlled Trials 8

Cohort 5

Cross Section 4

Cross Cultural 2

Type of Intervention

Physical Activity Intervention 9

Others (Home Based/Group Based/Questionnaire/Post) 5

Online 2

Motivational Interviewing 2

Counselling 1

Address What Problem

Lifestyle 7

Cardiovascular Diseases 5

Quality of Life 2

Primary Health Care 2

Psychological Needs 1

Physical Activity and Cardiovascular Disease 1

Cardiovascular Disease and Body Composition 1

Study Perspective

Research Laboratory/Self 11

Supervised 3

Home based/Self 2

Self 2

Research Laboratory/Work 1

Setting

Health Clinics/GP Practices 7

Home Based 3

Online/Post 3

Work Place 2

Laboratory/Home Based 2

Health Clinic/Home Based 1

Other (Event) 1

TA
B

LE
3 Summary of Characteristics of Included Studies (n 5 19)
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Characteristics Number of Studies

Type of Support

Face to Face 6

Face to Face/Phone 5

Face to Face/Questionnaire 4
Phone Call 1

Post 1
Face to Face/Phone/Online Resource 1

Unclear 1

Outcome Measures
Anthropometry 13
Baseline and Post Intervention 13 (6 didn’t)
Blood Pressure 11
Blood Parameter 10

Long Term Sustainability

Yes 10

Potentially yes (to enable better understanding of population) 7

No 1

Not Sure 1

Source: Adapted from Ke et al., 2013

Systematic Review’s Inclusion Criteria Number of Studies 
Fulfi lling Criteria

1. Primary research design 19

2. Articles published in the 17 year period (2000]2016 inclusive) 18

3.  Articles published and based in the UK, although a few in the US 
can be selected for comparisons between studies

8

4. Journal articles, grey literature 19
5. The study was published and written in English 19
6.  If multiple articles were published with the same interventions and cohorts, the most 

detailed articles will be selected (such as larger sample size)
3

7. Participants who are employed (18]65 years old) 19

8.  Participants to include both low and high risks of cardiovascular 
diseases for comparisons

18

9.  Participants not to be on any other dietary intervention other than the intervention 
provided in study

16

10.  Articles to include interventions such as physical activities and 
how this affects health status and cardiovascular diseases

15

11.  Interventions with all types of physical activity (e.g. leisure, 
occupational, total physical activity)

10

12. Intervention to be a minimum of six weeks 12
13.  Intervention to include provided supervision or followed protocol if possible 15
14.  Articles to have health and intermediate outcomes where possible (e.g. laboratory or 

clinical measures, and behavioural outcomes)
18

15.  Outcomes to have health outcomes, which are relevant to 
physical activity, cardiovascular diseases and obesity

19

Source: Adapted from Ke et al., 2013

TA
B

LE

4 Number of Studies Fulfilling Inclusion Criteria (n 5 19)

TA
B

LE

3 Summary of Characteristics of Included Studies (n 5 19) (cont.)
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DISCUSSION

The initial aim was to critically evaluate physical ac-
tivity interventions and their relationship with car-
diovascular diseases, and understand the factors 
affecting the increased rate of obesity worldwide. 
This systematic review focused on how physical 
activities have an effect on body composition and 
health complications, focusing on metabolic syn-
dromes such as cardiovascular diseases. TABLES 5 
and 6 summarised the number of articles fulfi lling 
the inclusion and exclusion criteria. 

Using Quality Assessment Tools

Impacts of studies were measured using quality 
assessment tools (TABLE 8). A number of tools 
were identifi ed; all were included to understand 
the quality of the literature and the effectiveness of 
those tools. However, it was found that the tools 
were not as accurate as anticipated, receiving vari-
ous perceptions of validity on each article.
The ‘Study of Quality’ tool was developed by the 
reviewer with the aim of understanding the aim of 
the research incorporating the possible factors in-
fl uencing the outcomes. A high study quality score 
refl ected its validity and reliability; however, studies 
reviewed noted the impossibility of achieving a full 
100% response rate.

The CASP checklist assessed the relevance and re-
liability of the study. Studies reviewed found there 
was a lack of blinding in study interventions and 
authors did not fully report this in their methodol-
ogy. Therefore, the score against the CASP check-
list was determined by the reviewer’s judgement 
based on the presented evidence in each study.

The Cochrane Collaboration Risk of Bias Tool 
(CCRBT) was based on the subjective feedback 
from participants. Studies reviewed consisted of 
interventions where participants were instructed 
to follow interventions to measure health out-
comes, where data collected were self-reported. 
As such, the ‘overall risk of study’ was calculated 
if qualities in the tool were met. Due to low score 

in ‘performance bias’ in most of the articles found 
(scored 0 if authors did not mention in paper and 
researcher did not make assumptions to prevent 
subjective decisions), articles were automatically 
placed either into ‘moderate’ and or ‘high’ cate-
gories subject to meeting other domains’ criteria. 
Therefore CCRBT provided reasonable support 
in determining the quality of articles and interven-
tions, but also provided many discrepancies when 
comparing scores from other tools used (TABLE 
8). Consequently, guidance should be provided to 
the rater to maintain the objectives and be con-
sistent when assessing each study. Also, caution 
should be considered as no single tool can provide 
answer to articles’ validity.

Meeting Research Objectives

Habitual Exercise Reduces
Cardiovascular Diseases

Habitual exercise sessions can be defi ned as reg-
ular exercise sessions, performed out of hab-
it and incorporated into a participant’s lifestyle 
(Perseghin et al., 2007). Studies provided evidence 
that habitual exercise reduces risks of cardiovas-
cular disease, improving quality of life, and pro-
longing immediate and long-term health benefi ts 
(Blackford et al., 2016; Jones et al., 2016; Blackford
et al., 2015; Muhihi et al., 2012; Freak-Poli et al., 
2011; Dua et al., 2010; Dua et al., 2007). Franco
et al. (2012) and Martinelli et al. (2008) investigated 
how quality of life has an effect on cardiovascular 
disease, suggesting that a more personalised ap-
proach should be implemented to further compre-
hend habitual habits. Although there was a slight 
adjustment for including articles published outside 
the UK, studies have shown that there were sim-
ilarities in results, understanding that habitual ex-
ercise reduces cardiovascular disease. Meeting the 
initial objective in this review, those with frequent 
physical activity (or in this case longer study inter-
ventions compared to studies lasting a week) re-
duced risks of cardiovascular disease, as suggested 
by the WHO (2011).
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Risks of Metabolic Syndrome

Hagnäs et al. (2012) evaluated the risks of met-
abolic syndrome, exploring weight loss and in-
creased physical activity with military personnel, 
demonstrating how occupation lifestyle infl uences 
cardiovascular disease. Whilst this article provid-
ed evidence that types of occupation affect health 
risks, it has been suggested that health promotions 
within a work environment can infl uence lifestyle 
and dietary changes.

Reduce Body Fat via Physical Activity

The WHO (2011) recommends at least 150 min-
utes of moderate intensity activity throughout the 
week for adults aged 18]64. Golubic et al. (2015) 
explored the link between body fat and physical 
activity, and demonstrated that a sedentary life-
style facilitates the positive correlation. However, 
Hardcastle et al. (2013) discuss whether this is 
maintainable after a year of intervention. Using a 
motivational intervention incorporated into the 
physical activity intervention demonstrates the 
motivation for participants to enhance their exer-
cise sessions, altering their behaviour, thus improv-
ing their biomedical indices and body composition. 
Jones et al. (2016) conversely found a lack of con-
sistency between physical activity and a sedentary 
lifestyle with body fat and cardiovascular disease. 
However, they concluded that physical activity 
should be more personalised according to their 
demographic.

Psychology and Self-Effi cacy

Using literature for an intervention demonstrates 
evidence of acquiring effective behavioural and mo-
tivational tools for participants to adopt change in 
participating in physical activities (Blackford et al., 
2016; Blackford et al., 2015; Hardcastle et al., 2013; 
Carr et al., 2008; Hardcastle et al., 2008; Sherman 
et al., 2007; Irwin et al., 2004). Changing physical 
activity behaviour may only be part of the target; 
however, Grisolía et al. (2013) demonstrate that 

participants only adopt change in physical activity, 
not change their dietary behaviour. Although this 
may be a persistent barrier to reducing risks of 
obesity and cardiovascular disease, Oldroyd et al. 
(2006) indicated the intention to change behaviour 
was more successful with health care profession-
als acting as a stimulus for the motivation. Articles 
(TABLES 7 and 8) provided evidence supporting 
how applying physical activity interventions has an 
impact on the need for psychological support to 
achieve set targets.

Social Factors

Dua et al. (2010), Dua et al. (2007), Sherman et al. 
(2007) and Steptoe et al. (2000) evaluated partic-
ipants’ habitual habits, their quality of life, and the 
predictors affecting risks of cardiovascular disease 
against participation in physical activity and obesity. 
Whilst it was clear that health care professionals’ 
support is required to motivate and maintain a 
constant delivery of studies’ interventions, lifestyle 
habits were evaluated to measure the impact on 
body composition. Simple walking interventions 
demonstrated effectiveness for those residing in 
rural areas (Sherman et al., 2000), and feasibilities 
for those on home based exercise programmes 
(Dua et al., 2010). However, Steptoe et al. (2000) 
assessed predictors, including demographic, social 
and cognitive, investigating how lifestyle infl uences 
interventions. It concludes that an interpersonal 
social relationship with public health promotion 
enhances health intervention, reducing risks of 
health complications and increasing physical activ-
ity participation.

Health Promotion and Personalised Approach

The selected literature highlighted the need for a 
personalised approach when designing health pro-
motions and physical activity interventions (Jones 
et al., 2016; Golubic et al., 2015; Duncan et al., 
2014; Martinelli et al., 2008; Steptoe et al., 2000). 
Health promotions, especially for physical inactiv-
ity, have been demonstrated as a global challenge 
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and a modifi able risk factor for cardiovascular 
disease. Therefore, to encourage and improve a
population’s frequent physical activities (and there-
fore minimising risks of metabolic syndromes), 
effective public health promotion is required to 
understand the needs of the population and use a 
personalised approach to promote physical activity.

Lessons Learnt

This systematic review has highlighted the
importance of interventions at all levels (prima-
ry, secondary and tertiary) to increase physical
activity. Targeting interventions to suit the pop-
ulation groups, and understanding other factors 
for physical inactivity, have proven to be the an-
swer to increase motivation in sustaining a healthy
lifestyle and minimising risks of cardiovascular
disease and obesity. Whilst many public health
interventions may be created to tackle the pandemic 
of physical inactivity and obesity, it has been
identifi ed that there are other factors that need
to be considered. Factors such as attitudes towards
eating, attitudes towards following an inter-
vention for a length of time, and attitudes to-
wards self-effi cacy are just a few examples. This 
systematic review demonstrated the health 
care professional-participants contact time 
raised awareness of healthy lifestyle knowledge. 
Educating people also provides benefi ts of lifestyle 
change by modifying their physical activity and
dietary behaviour, and this has an  impact on risks of
cardiovascular disease.

The length of physical activity effects health sta-
tus. Availability and accessibility of resources per-
formed external to homes were shown to have an 
impact on physical activity participation. However, 
those with home-based interventions also provide 
positive engagement with participants from regular 
contacts with researchers and health profession-
als. This concludes that participants with the inten-
tion of changing their behaviour and adapting for a 

healthier lifestyle are likely to sustain researchers’ 
objectives post-studies without the need for con-
tinuous support and motivation.

Limitations to Review

This review encountered a few limitations. Doucer-
ain and Fellows (2012), Sattelmair et al. (2011), El-
der and Roberts (2007), and Blundell and Cooling 
(2000) critically evaluated other literature in the 
same fi eld, supporting their initial hypothesis. They 
provided evidence of a relationship between physi-
cal activity, food choices/perceptions and cardiovas-
cular disease. Studies concluded that health prob-
lems were caused by a lack of physical activity and 
over-consumption of food. The literature also pro-
vided evidence supporting them to be valid, using 
reliable methods. However, the initial aim explores 
how physical activity has an impact on cardiovascu-
lar disease and obesity. Therefore, the consumption 
of food was not the main research focus, although 
this was shown to be a key factor. As a result, there 
is no clear conclusion of understanding the full ex-
tent of how physical activity impacts health status 
without understanding other predictors.

Second, the inclusion and exclusion criteria pro-
vided a challenge when searching for relevant 
literature. Having a narrow pool of literature ini-
tially seemed to provide an understanding of this 
research topic. However, during the screening pro-
cess, it was diffi cult to fi nd those matching the in-
clusion criteria.

The lack of comparable duration and exercise in-
tensity may have impeded the understanding of 
the review’s aims and objectives. The need to un-
derstand this may provide a better understanding 
whether reaching NICE guidelines can provide bet-
ter health benefi ts. Studies with a longer duration 
(e.g. three months) proved to have better health 
status outcomes compared to those with shorter 
interventions. However, the intensity reached by 
each participant during interventions was different, 
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as monitoring their progress also varied between 
studies’ protocols. Consequently, this review
cannot fully provide an answer to determine if ex-
ercise intensity in each study were valid according 
to the WHO (2011).

CONCLUSIONS

The growth of urbanisation, economic, lifestyle and 
population has changed the way people are living. 
Whilst many factors continue to fuel the percep-
tions of a ‘healthy lifestyle’, the defi nition may vary 
between individuals who are more and/or less ed-
ucated and knowledgeable in this topic area. 

This systematic review has achieved the objectives 
as initially listed, critically evaluating the existing 
literature in the fi eld. Understanding the relation-
ship between physical activity with risk factors of 
cardiovascular disease and the impact of obesity 
has demonstrated a complexity of all factors that 
needed to be considered. No single factor can ful-
ly support the understanding of physical inactivity. 
However, lifestyle and personal behaviour towards 
change are demonstrated to be the answer in en-
couraging participation in physical activity.

Whilst health services and government are cre-
ating public health interventions, there is a need 
to understand the target audience and the pop-
ulation to develop interventions personalised to 
them, rather than urging everyone to follow the 
same protocol. With the level of obesity increasing 
and straining the available resources in the health 
sector, strategies are required to show a measure-
able and effective result. All aspects of lifestyle play 
a role in determining health status. Thus, public 
health interventions should incorporate all health 
care professionals to work cohesively, presenting 
an holistic approach for individual needs. Translat-
ing the required knowledge from theory into ac-
tion, and measuring health outcomes in the long 
term provides a more sustainable approach, mak-
ing an impact and perhaps investigating the impact 
on different ethnic groups.

RECOMMENDATIONS

Key recommendations to enhance this systematic 
review are:

1)  to use meta-analysis on the selected literature, 
exploring the quantitative data analysis and het-
erogeneity;

2)  to explore the impact on how different physical 
activity intensity affects risks of cardiovascular 
disease and obesity rate;

3)  to explore how different demographic groups 
are more susceptible to exercising at high in-
tensity and their effects on risks of cardiovas-
cular disease;

4)  to explore how social norms and behaviour has 
an impact on health complications;

5)  to explore how food choices and sensory sci-
ence have an impact on physical activity and the 
level of risk of health complications.
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