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ABSTRACT 
 
Background: Type 2 diabetes mellitus (T2DM) is among the leading causes of serious 
mortality and health burden globally. Exercise is one of the commonly suggested 
preventions/ interventions for T2DM. However, many adults with T2DM are not achieving 
the recommended levels of physical activity. The objective of this systematic review is to 
investigate the barriers and facilitators to physical activity among people living with type 2 
diabetes.  
 
Methods/Design: This review will be undertaken using the Preferred Reporting Items and 
Meta-analysis (PRISMA). The database search will be performed in MEDLINE, CINAHL, 
PubMed, and Web of Science. Studies included will report primary data (qualitative and 
quantitative) on people with T2DM (18 and over years of age). The review will be limited in 
English published between 2009 and 2020. A study design describing reasons for barriers, 
facilitators or both of physical activity among people with T2DM will be included. The risk 
of bias will be evaluated with Mixed-Methods Appraisal Tool (MMAT). Data synthesis will 
be conducted with narrative synthesis for quantitative studies, and thematic synthesis for 
qualitative studies followed by a mix-method synthesis to combine the previous synthesis.   
 
Discussion: This review will provide evidence for better understanding the facilitators and 
barriers to physical activity among people with T2DM. This information will also guide 
future research and support the development of the intervention to expand and increase 
facilitator factors determined by people with T2DM.      
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1.  Background 
1.1  Definition of diabetes mellitus 

Diabetes mellitus (DM) is a serious and long-term condition that happens when any or 
enough insulin cannot be produced by body or body cannot efficiently use the insulin when 
there is increased level of glucose in a person’s blood (International Diabetes Federation 
(IDF), 2019). Insulin, which is produced in the β-cell of pancreas, is a vital hormone because 
it allows to glucose from bloodstream to enter the body’s cells in order to obtain energy from 
glucose (Chakkera, Kudva, & Kaplan, 2017; Prifer, Halter, & Porte, 1981). In the result of 
the inability or the lack of insulin happens high levels of blood glucose called 
hyperglycaemia, which is the clinical sign of DM (Rodriguez-Gutierrez & McCoy, 2019).  

In the diagnosis of diabetes is considered the levels of impaired glucose test (IGT), 
impaired fasting glucose (IFG), fasting plasma glucose (FPG), two-hour plasma glucose (2-h 
PG), HbA1c, and random plasma glucose (RPG) (American Diabetes Association (ADA), 
2017). These values to diagnose diabetes should be FPG≥ mol/L (126mg/dl) or HbA1c≥ 48 
mmol/mol (equivalent to 6.5%) or 2-h PG ≥11.1 mmol/L (200 mg/dl) or RPG > 11.1 mmol/L 
(200 mg/dl) or IMF= 6.1- 6.9 mmol/L (110-125 mg/dl) and if measured 2-h PG <7.8 mmol/L 
(140 mg/dl) or IGT < 7.0 mmol/L (126 mg/dl) and if measured 2-h PG ≥7.8 and < 11.1 
mmol/L (140-200mg/dl) (ADA, 2017;  IDF, 2019; WHO, 2006). After anybody is diagnosed 
with DM the type of diabetes should be decided for appropriate treatment. Type 1, type 2, 
and gestational diabetes are called as the main categories of DM, and there are other kinds of 
DM e.g. monogenic diabetes, neonatal diabetes mellitus, and maturity onset diabetes of the 
young (IDF, 2019). 

Type 2 diabetes mellitus (T2DM) accounting for nearly 90% of all diabetes cases is the 
most common type of diabetes in the world (IDF, 2017; ADA, 2015). T2DM affects mostly 
adult people (Forouhi & Wareham, 2019). In the people with T2DM do not properly work 
function loops between insulin secretion and insulin action the feedback (Stumvoll, 
Goldstein, & Haeften, 2005). In the result of this dysfunction the action of insulin in insulin 
secretion by pancreatic islet β-cells (β-cell dysfunction in T2DM) and insulin sensitive tissues 
e.g. muscle, adipose, and liver tissue (insulin resistance in T2DM) are developed, which 
causes abnormal blood levels of glucose (Stumvoll, Goldstein, & Haeften, 2005).  

The ethology of T2DM is complex and associated with unalterable risk factors such as 
genetic, age, ethnicity, race and alterable factors such as physical activity, diet, and smoking 
(Sami, Ansari, Butt, & Hamid, 2017). The evidence indicates that many cases of T2DM 
might be prevented with lifestyle modification although individual predisposition to T2DM 
depends on a strong genetic basis (Zheng, Ley, & Hu, 2018). For example, Finnish Diabetes 
Prevention Study and the Diabetes Prevention Program Outcomes Study in the USA have 
demonstrated that the benefits of lifestyle modifications might last for terms from 10 to 23 
years (Lindstrom et al., 2013; Diabetes Prevention Program Research Group, 2009). 
 
1.2  Prevalence of DM 

DM is one of the most common chronic illnesses around the world, and continues to rise 
in numbers and importance, as changing lifestyles caused increased obesity, and decreased 
physical activity (Shaw, Sicree, & Zimmet, 2010). The number of people with DM and in the 
age bracket 20-79 was nearly 151 million or approximately 4.6% in all IDF member nations 
in the year 2000 (IDF, 2000). Amos, Carty, & Zimmet (1997) projected that the global 
burden of diabetes to be 124 million people in 1997 and estimated that this figure would rise 
to 221 million people by the year 2010. In the IDF (2009), it was reported that roughly 285 
million people globally or 6.6% of the adult population, will be diagnosed with diabetes in 
2010. According to King, Aubert, & Herman, (1998) estimated that global burden of diabetes 
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was at 135 million in 1995, and this figure will reach 299 million by the year 2015. However, 
in 2011, approximately 366 million people globally or 8.3% in the age bracket 20-79 had 
T2DM (Sami, Ansari, Butt, & Hamid, 2017).  Furthermore, the IDF (2009) was estimated 
that 438 million people or 7.8% in the age group 20-79 are possibly to have diabetes by 2030. 
However, in the WHO (2016) was reported that 422 million people (1 in 11 adults) over 18 
years old were already diagnosed with diabetes in 2014. According to the report of IDF 
(2015), the number of people with diabetes will globally reach nearly 642 million (1 in 10 
adults) by 2040.   

Diabetes mellitus has skyrocketed in the last two-decade years, and it is expected that it 
will continue to climb in the future years. These figures are most concerning because a rise in 
diabetes prevalence will raise the number of acute and chronic illnesses in the overall 
population, with effects on quality of life, economic burden, and demand on health services 
(Harding et al., 2019). 

 
1.3  The burden and complication of DM 

Projected global healthcare costs to prevent and treat and prevent diabetes and its 
complications are projected to total at least $376 billion in 2010 (IDF, 2009). This figure was 
expected to exceed a total of at least $490 billion by 2030 (IDF, 2009). However, the health 
expenditures related to diabetes were estimated to range from $673 billion to $1,197 billion 
in 2015 (IDF, 2017). There was also significant growth from $232 billion to $ 727 billion in 
health spending related to diabetes from 2007 to 2017 (IDF, 2019).  The global total diabetes 
related health spending will be $760 billion in 2019, and spending will increase $825 billion 
by 2030 and $845 billion by 2045 (IDF, 2019). Average annual health spending for diabetic 
people with four or more complications is 20 times more than people with diabetes without 
complications (Marcellusi et al., 2016). The treatment of T2DM and its related complications 
comprised approximately 12% of the global health expenditure in 2015 (IDF, 2015). 

Diabetes and its complications, which are categorised with macro vascular complications 
and micro vascular complications, are major cause of mortality and morbidity (Cunningham 
et al., 2018; Zheng, Ley, & Hu, 2018).  Macro vascular complications of diabetes, including 
coronary heart disease, stroke and peripheral vascular disease, and micro vascular 
complications, such as end-stage renal disease (ESRD), retinopathy and neuropathy, along 
with lower-extremity amputations (LEA), are responsible for much of the burden associated 
with diabetes (Sjöström, Peltonen, & Jacobson, 2014; Wadhwani et al., 2020). Furthermore, 
T2DM is associated with psychological problems. The prevalence of depression is higher in 
people with T2DM than those without diabetes (18 and 10% respectively) (Nouwen et al., 
2011). Diabetes and its complications cause a tremendous increase in mortality and 
disability-adjusted life years (DALYs) around the world (Zheng, Ley, & Hu, 2018).   For 
example, while a high fasting level of glucose was the tenth most common global risk factor 
for DALYs in 1990, it was ranged in the fourth most common in 2005, and the third most 
common in 2015 (GBD 2015 Risk Factors Collaborators, 2016).  Approximately 5.0 million 
deaths in the world happened due to diabetes and its complications in 2015, it means that 
equivalent to one death every six seconds (IDF, 2015). However, the available evidence 
demonstrates that diabetes self-management implementations can decrease diabetes related 
complications and mortality risk (Byers, Garth, Manley, & Chlebowy, 2016; He et al., 2017; 
Litwack et al., 2013). 
 
1.4  The significance self-management in T2DM 

A self-management of T2DM requires a considerable attention to physical activity, 
management of diet, glucose monitoring, consistent use diabetes medication and/or insulin, 
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and ongoing to medical care (Cunningham et al., 2018; Gregg et al., 2007; Zheng, Ley, & 
Hu, 2018). A key target of diabetes self-management is the control of HbA1c, which is a 
quantity of average blood glucose over several months (Cunningham et al., 2018). According 
to IDF and ADA guidance, the target for HbA1c is <7.0 (IDF, 2019; IDF, 2017; ADA, 2017). 
The implementations of good self-management of diabetes reduce significantly the level of 
HbA1c (Litwack et al., 2013). The measurement of lower HbA1c delays the starting of 
peripheral vascular disease coronary heart disease, retinopathy, nephropathy, and neuropathy, 
which are the commonest complications of diabetes (Thomas, Alder, & Leese, 2004). The 
level of lower HbA1c means that likelihood of developing diabetes-related complications will 
decrease micro vascular illnesses by up to 37% and reduce myocardial infarction by up to 
14% (U.K. Prospective Diabetes Study Group [UKPDS], 1998).  

All diabetes self-management implementations (e.g. physical activity, diet, and monitoring 
blood glucose) have a considerable role in the control of HbA1c, and all implementations are 
integral components for the management of diabetes. Therefore, people with DM should 
consider all implementations in their daily life. However, reviews generally focus on only 
one or two of self-management implementations in order to specific knowledge about the 
effectiveness or the barriers/facilitators of self-management implementation for people with 
T2DM. Thus, this review will focus on physical activity for people with T2DM. 
 
1.5  Physical activity 

Physical activity (PA) is defined as body muscular movements generated by contraction of 
the musculoskeletal system that raises energy consuming (Piercy et al., 2018). Many 
activities can be defined as PA such as walking, housekeeping, using stairs, running, 
swimming, muscle strength and aerobic activity (Kadariye & Aro, 2018). If PA is repetitive 
body movements in structured and planned methods, it is defined as exercise (Piercy et al., 
2018).  

PA might be categorised as muscle-strength and aerobic activity. Cardio-activity or 
aerobic-activity contains use of the body’s large muscles for a continued period of time (at 
least 10 nonstop minutes) (Sigal et al., 2004). People with T2DM should be recommended to 
practice at least 150 min/week of moderate-intensity aerobic PA (50%–70% of maximum 
heart rate), circulate over at least days/week with no more than 2 sequential days without 
exercise along with weight training exercises (ADA, 2013; WHO, 2004). Its’ three 
components are frequency, intensity and duration. The intensity is defined as low, moderate 
and vigorous along with the energy consuming (Sigal et al., 2004). Metabolic Equivalent of 
Task (MET) is stated as the energy expenditure of PA. A low intensity PA is 1.1-2.9 METs, 
moderate intensity consists of 3.0-5.9 METs and vigorous intensity consists of 6.0 or more 
METs (Sophia et al., 2018). 
 
1.6  The significance of physical activity in T2DM 

PA has been suggested as an integral component of self- management in people with 
T2DM which helps decrease macro vascular complications and premature mortality (Advika, 
Idiculla, & Kumari, 2017; Sluik et al., 2012). PA improves body mass index, systemic 
inflammation, arterial stiffness, and glycaemic control (Fagour et al., 2013; Kaizu et al., 
2014; Umpierre, Paila, Ribeiro, & Kramer, 2011; WHO, 2016).  PA not only prevents or 
delays the occurrence of long-term diabetes complications such as retinopathy, nephropathy, 
and neuropathy, but also might decelerate the progression of existing complications (Pati et 
al., 2019). Moreover, PA has positive effects on glycaemic control, metabolic abnormalities, 
insulin action, associated with T2D (Pati et al., 2019, as cited in, Hayes & Kriska, 2008, p.1). 
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Therefore, PA plays a key role in the management of T2DM (Pati et al., 2019; Zheng, Ley, & 
Hu, 2018).  
 

1.7  Aims and objectives 
The evidence in literature supports the positive effect of PA on the glycaemic control for 

people with T2DM. Umpierre, Paila, Ribeiro, & Kramer, (2011); Liubaoerjijin, Terada, 
Fletcher, & Boule, (2016); and Cai et al. (2017) in their systematic review found that 
structured exercise, which comprises resistance training, aerobic exercise, or both, is 
associated with the decrease of HbA1c in people with T2DM, increasing exercise intensity is 
associated with safely the decrease of HbA1c, and there is a safe and effective of aerobic 
exercise on the quality of life in people with T2DM (respectively) . Umpierre, Paila, Ribeiro, 
& Kramer, (2011) also evaluated that structured exercise more than 150 minutes per week 
improves better the HbA1c. 

 Cassidy et al. (2016) recruited randomly 28 patients with T2DM. They applied high 
intensity intermittent training (HIIT) for diabetic patients in the intervention group. There 
was a 39% significant decrease in liver fat and a decrease HbA1c (p<0.5 for both). As a 
result, they found that HIIT improves significantly cardiac function and structure along with 
the highest reduction in liver fat. Blankenship et al., (2019) recruited 30 sedentary people 
with T2DM (39-74 years old). They evaluated the effect 20, 40, or 60 min of activity on daily 
and postprandial-glycaemia by performing either breaks from sitting after each meal (BR) or 
one continuing walk after breakfast in the free-living environment. They randomly divide 
thirty people into three groups (BR, WALK, and Control). They assessed that people in the 
WALK group tended to shorten the daily duration of hyperglycaemia compared with Control 
(P≤ 0.0875). There were not any differences in the duration of hyperglycaemia of people in 
the BR and Control groups. Blankenship et al. (2019), concluding, evaluated that continuous 
walking is more effective than breaks from sitting in lowering daily hyperglycaemia in the 
free-living environment. Way, Hackett, Baker, & Johnson, (2016) found that regular exercise 
improves insulin sensitivity, which can continue for 72 hours or longer after the last exercise 
training. According to Way, Hackett, Baker, & Johnson, (2016), their findings support that 
short periods of inactivity (e.g., 72 hours) might not result in a loss of insulin sensitivity.  

Although nearly all evidence support the importance of PA for people with T2DM, many 
studies have documented that people with DM participate in less PA than non-diabetics, have 
poor metabolic control, and tend to live more sedentary lifestyles (Gizaw et al., 2017; Hill et 
al., 2020; Joseph et al., 2016; Palermo & Sandoval, 2016; Vibha et al., 2018). For example, 
Sophia et al., (2018) found that the total intensity score of participants in their study was 
2,744 MET- minutes per week. The mean intensity score for walking was 1,454 MET- 
minutes per week, and the mean duration was 79 minutes per day. The mean intensity scores 
for vigorous and moderate PA were 399 and 577 MET minutes per week, respectively, and 
the mean duration were 17 and 31 minutes per week respectively. These scores were less 
often and at lower intensity than is proposed by the ADA and WHO (ADA, 2013; WHO, 
2004).  

Korkiangas, Alahuhta, & Laitinen, (2009) investigated perceived barriers to exercise 
among people at high risk or already T2DM in their systematic review. They found that there 
were two kinds of barriers to regular exercise: internal and external barriers. The internal 
barriers were related to an individual’s own decision-making (lack of time), emotional 
(shame), and overweight. The external barriers were related to an individual’s own decision-
making (weather), or lack of social support. According to Korkiangas, Alahuhta, & Laitinen, 
(2009), these barriers can be solved with counselling. As a result, previous review has 
focussed on internal and external barriers. However, they did not consider facilitator factors 
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engaging to PA. This review will be expanded by investigating both facilitators and barriers 
to PA among living with T2DM.  

In conclusion, a preliminary search of the Cochrane Database of Systematic reviews and 
PROSPERO was conducted, and there is no current systematic review investigating the 
barriers and facilitators of PA in people living with T2DM. Thus, this systematic review 
aims: (i) to review evidence to better understand the facilitators and barriers to PA that people 
with T2DM can come across. (ii) Identify gaps in the literature by researching what is known 
about people with T2DM in terms of PA. In this regard, this study will explore the following 
research question; What are the barriers and facilitators of physical activity participation 
among people living with type 2 diabetes?  

The objectives of this systematic review; (i) is to identify and synthesise available 
qualitative and quantitative studies exploring the barriers and facilitators of PA among people 
living with T2DM; (ii) is to investigate that is there an association between perceived PA 
benefits and PA level in people with T2DM, (iii) is to explore that is there an association 
between perceived PA barriers and PA level in people with T2DM, and (iv) is to investigate 
that is there an association between perceived PA facilitators and PA level in people with 
T2DM. 

This information will guide future research and support the development of the 
intervention to overcome barriers by providing better understanding of the barriers faced by 
people with T2DM. This information will also guide future research and support the 
development of the intervention to expand and increase facilitator factors determined by 
people with T2DM.     
 
2.  Methods/Design 
2.1  Methodologies for systematic review  

This study will be designed as a mixed-method systematic review, which provides a 
combination synthesis and analysis of data from both qualitative and quantitative research to 
present a better understanding of individuals’ values, perceptions, and experiences within a 
single systematic review (Harden & Thomas 2005; Heyvaert, Maes, & Onghena, 2013). Mix-
method reviews have a significant advantage over the synthesis of merely qualitative or 
quantitative studies in that they might lead to a very diverse understanding of a topic (van 
Grootel, Nair, Klugkist, & Wesel, 2020).  

This study is conducted and reported in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis (PRISMA) of qualitative and quantitative studies 
(Moher, Liberati, Tetzlaff, & Altman, 2009). The study was registered in the “International 
Prospective Register of Systematic Reviews” (PROSPERO) in 2020 with registration number 
CRD42020188011. 
 
2.2  Research question 

The research question for this study is that ‘‘what are the barriers and facilitators of 
physical activity participation among people living with type 2 diabetes?’’ This question is 
not exactly suitable in terms of PICO, PICOS, and SPIDER frameworks as this study 
includes all relevant qualitative and qualitative studies. The search tools to provide the most 
comprehensive and unbiased research potential have been developed, such as PICO 
(Population, Intervention, Comparator, Result), PICOS (Population, Intervention, 
Comparator, Result, Study Design) and SPIDER (Example, Case of Interest, Design, 
Evaluation, Research Type). Methley et al. (2014) defined that the PICO is a fully 
comprehensive tool but the PICOS tool should be used where resources and time are 
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restricted, and the SPIDER tool would not be suggested due to the risk of not identifying 
relevant articles.   

 Therefore, Population, Exposure, Comparator, Outcome (PECO) will be used to detect 
suitable studies. The PECO facilitates the interpretation of the trueness of the findings 
depending on how well the main research findings demonstrate the original question (Morgan 
et al., 2018). According to the PECO, the question components comprise adults with T2DM 
for Population, physical activity for Exposure, not for Comparator, and perceived barriers and 
facilities for Outcome. Table 1 shows PECO format for the study.     
 
Table 1. PECO format. 
 
Population Exposure Comparator  Outcome  
Adults with type 2 
diabetes 

Physical activity  No Perceived barriers 
and facilities  

 
2.3  Eligibility criteria 

The reporting and specification of eligibility criteria are a main significant part in the 
systematic review process (McCrae & Pursell, 2015; Bettany & Saltikov, 2012). Eligible 
criteria should be explicitly reported to the reader to understand the implications and rationale 
for the review results (De Brun, 2013; McCrae, Blackstock, & Pursell, 2015). According to 
McCrae, Blackstock & Pursell, (2015), eligibility criteria should be detected with scope of 
literature reviewed, reporting of papers rejected or added, and usefulness of exclusion 
criteria. They also highlighted that eligibility criteria should be identified before the search 
strategy. Detecting firstly search strategy is a major risk of bias because it causes 
retrospective boundaries of the scope of the review, the possible for exclusion on the basis of 
study findings rather than legitimate criteria (McCrae, Blackstock, & Pursell, 2015). A 
scoping review was firstly made to detect eligible criteria in Google Scholar and Cochrane 
Library in this study. Therefore, the following eligible criteria are identified in this systematic 
review.   

For inclusion criteria are applied: (i) studies examining people living with T2DM, (ii) 
studies evaluating the barriers, facilities, or both to physical activity, (iii) studies published 
after 2009. A systematic review related to the perceived barriers (outcome) to physical 
activity (exposure) for type 2 diabetes mellitus (population) published in 2009 was found in 
the result of all screening. Therefore, the studies published after 2009 years were thought as 
eligible studies. 

The following exclusion criteria are applied: (i) studies reporting on mixed samples where 
data on people with T2DM were not assessed separately from those with other conditions 
such as gestational diabetes and type 1 diabetes, (ii) studies involving perception from only 
health care professionals, (iii) studies promoting exercise or physical activity without 
consideration of barriers or facilities, (iv) studies including literature review, systematic-
review, review, articles and abstract that do not supply enough information to assess the 
study, (v) studies not publishing in English, (vi) studies published before 2009.   

The eligibility criteria were set up with the PECO strategy and the type of study in Table 
2.  
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Table 2.  Eligible criteria. 
 
 Inclusion  Exclusion  Rationale  
Design of Studies  Any type of studies 

(Qualitative studies, 
Quantitative studies, 
Mix method studies) 

Reviews  
Protocols 
Reports  
 

Qualitative or 
quantitative studies were 
included to obtain 
comprehensive 
information about 
barriers and facilities of 
exercise. Thus, this 
systematic review was 
designed as mixed-
method systematic 
review. 

Population  People with type 2 
diabetes mellitus 

1-People with type 1 
diabetes mellitus,  
2-Women with 
gestational diabetes 
mellitus,  
3- People at risk for 
diabetes mellitus,  
4-People with heart 
disease, hypertension, 
stroke and diabetes 
mellitus, 
 

1-Type 2 diabetes 
mellitus is the most 
common disease in the 
world. Patients with 
type 2 diabetes do not 
sufficiently consider 
physical exercise.  
2- People with T2DM 
should be specifically 
searched to attain the 
right knowledge about 
their physical activity 
perceptions  
 

Exposure  Physical activity   1- Studies focusing on 
the effect of exercise 
on diabetes rather than 
perceived exercise 
barrier and facilities 
for type diabetes 
patients. 
2-Studies focusing 
only on the effect of 
any technological tool 
for exercise among 
type 2 diabetes.  
 

To answer the question 
designed by this mix-
method systematic 
review. 
 
 
 

Outcomes  Perceived barriers and 
facilities of exercise 
among patients with 
type 2 diabetes 
mellitus 

The studies that do not 
evaluate barriers or 
facilities of exercise 

To answer the question 
designed by this mix-
method systematic 
review 

Language  English language 
studies 

Non-English language 
studies 

Restricted studies for 
translation  

Time  Studies published 
between 2009 and 
2020  

Before 2009 studies There was a systematic 
review published in 
2009 years on the same 
topic. 
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2.3.1  Types of the study to be included. Eligible studies to be included are quantitative, 
qualitative and mixed method research focused on the barriers, facilitators, or both to exercise 
among adults with T2DM.  
 
2.3.2  Population. Study participants will include over 18 years of age adults diagnosed with 
T2DM. The course of T2DM, the severity of the disease, any treatment options, the duration 
of T2DM, and those with or without complications will not consider as a limitation to 
evaluate barriers and facilities of exercise among people with T2DM. The studies involving 
illnesses such as cancer, stroke, heart diseases, or hypertension will be excluded. In the 
studies including people with T2DM and other chronic diseases are included as long as data 
provided by people with T2DM are separately presented from other conditions (e.g. cancer).   
 
2.3.3  Exposure/intervention. Any study design describing reasons for barriers or facilitators 
of PA among adult people with T2DM will be included.  PA is defined as exposure in this 
study. The term of PA comprises walking, swimming, running, physical strength training, 
aerobic exercise, or walking with a dog.  
 
2.3.4  Comparator.  Participants in the study were not evaluated with any comparison group. 
 
2.3.5 Outcome. The outcomes of this review are defined; (i) Barriers to PA participation 
among adult people with T2DM, (ii) Facilitators of PA participation among adult people with 
T2DM.  
 
2.4  Search Strategy   

The development and preparation of this systematic review uses the rules of the PRISMA 
(Moher, Liberati, Tetzlaff, & Altman, 2009). PRISMA focuses on randomised trials; 
however, PRISMA might also be used as a base for reporting systematic reviews of other 
sorts of research, especially assessments of interventions (Moher et al., 2009). A 
comprehensive search of four databases will be conducted in the library databases via Library 
of Bangor University through the following four databases; MEDLINE via Ovid (MEDLINE 
from 1946 to July, 2020), Web of Science (All databases from 1950 to July, 2020), PubMed 
(from 1966 to July, 2020), and CIHANL (from 1806 to July, 2020). The reference lists of 
including studies also will be scanned in order to assemble all available data for this study.  

A facet analysis will be carried out by dividing the question into three parts- population 
(people with T2DM), exposure (physical activity), and outcomes (perceived barriers and 
facilitators of exercise). A systematic database search will be carried out using a combination 
of Medical Subject Heading (MeSH) to attain a sensitive search. MeSH terms are arranged in 
a hierarchy named a tree, from broader terms to more specific terms, and these terms are 
updated weekly and reviewed annually (Ecker & Skelly, 2010). Truncation (*) will be used to 
ensure all possible word endings. The results will be combined by using the Boolean operator 
‘OR’ in each column. After that, the results of the four columns by using the Boolean 
operator ‘AND’ will be combined to attain a comprehensive search to retrieve all relevant 
topics. MeSH terms and synonym terms will be determined by the terms of MEDLINE via 
Ovid. The following search terms and operators will be conducted to find recent empirical 
studies: 
 
((diabetes Mellitus OR type 2 diabet* OR adult-onset diabet* OR maturity-onset diabet* OR 
diabetes mellitu*, adult onset OR diabetes mellitus, non insulin dependent diabetes OR non-
insulin dependent diabet* OR noninsulin dependent diabet* OR nidd* OR type ii diabetes 
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OR T2D OR T2DM) AND (exercise* OR activity*, physical OR aerobic exercise* OR 
exercise*, aerobic OR physical exercise* OR physical activity*) AND (facilitator* OR 
motivation* OR benefit*) AND (barrier* OR challenge*). A free text in Table 3 is formed to 
organise these terms. 
 
Table 3.  Free-text. 
 
Index-
MeSH 
terms 

Diabetes mellitus, 
type 2 

 Exercise  Facilitators  Barriers 

Free-
text  

diabetes Mellitus, 
type 2 diabetes 
mellitus  
OR  
type 2 diabete* OR 
 type 2 diabetes 
mellitu*  
OR  
adult-onset diabetes 
mellitu* OR  
maturity-onset 
diabetes mellitu* 
OR  
diabetes mellitu*, 
adult onset 
 OR  
diabetes mellitus, 
non insulin 
dependent diabetes  
OR 
 non-insulin 
dependent diabet*  
OR  
noninsulin 
dependent diabet*  
OR  
nidd* 
 OR  
type ii diabetes  
OR  
T2D* 
OR 
 T2DM 

 
 
 
 
 
 
 
A 
N 
D 

 exercise* 
OR 
activity*, 
physical  
OR  
aerobic 
exercise* 
OR 
exercise*, 
aerobic  
OR 
 physical 
exercise* 
OR 
exercise*, 
physical  
OR 
 physical 
activity* 

 
 
 
 
 
 
 
A 
N 
D 

facility*  
OR  
motivation* OR  
benefit* 

 
 
 
 
 
 
 
A 
N 
D 

barrier*  
OR 
challenge* 

*Truncation  
 
2.5  Quality assessment  

Mixed method researches are analysed with general criteria to plan, design and report, 
however, assessment of the methodological quality of mixed methods studies could not be 
applied with any key specific criteria (O’Cathain, Murphy & Nicholl, 2008; Yu, 2008). Thus, 
many risks of bias assessment tools might be used in quality assessment such as the Mixed 
Methods Appraisal Tool (MMAT), the Cochrane Risk of Bias, CASP, the Joanna Briggs 
Institute (JBI) AMSTAR, ROBIS tools.  
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The risk of bias assessment in this study will be conducted with MMAT (2011 version) 
because this tool presents an opportunity for researchers to appraise qualitative, quantitative 
and mixed methods studies (Souto et al., 2015).  The MMAT has been piloted across all 
methodologies and has established content validity (O’Cathain, 2010). For each study type, 
the overall quality score will be calculated. For example, the quality score is 3/4, meaning 
that three criterions are met (75%) (Pluye et al., 2011).  

The MMAT consists of five specific sets of criteria: (1) a ‘qualitative’ set for qualitative 
studies, and qualitative components of mixed methods research; (2) a ‘randomized 
controlled’ set for randomized controlled quantitative studies, and randomized controlled 
components of mixed methods research; (3) a ‘non-randomized’ set for non-randomized 
quantitative studies, and non-randomized components of mixed methods research, (4) an 
‘observational descriptive’ set for observational descriptive quantitative studies, and 
observational descriptive components of mixed methods research; and (5) a set ‘mixed 
methods’ for mixed methods research studies (Pace et al., 2012).  

The critical appraisal of all included studies will be conducted by two independent reviews 
(OO, AC).  The scores of studies will be recorded by both reviews to facilitate comparison of 
appraisal scores. Disagreements on the quality of study will be solved with debating with a 
third reviewer (RJ). Studies included will not be excluded on the basis of quality, however, 
quality will be considered when interpreting results.  
 
2.6  Data extraction 

The data analysed in a systematic review are attained from the results extracted from 
personal research papers relevant to the systematic review question (Munn, Tufanaru, & 
Aromataris, 2014). Two standardised, pre-piloted templates will be used to undertake data 
extraction and assessment of study quality. One of the Joanna Bridge Institution (JBI) 
templates will be used for included qualitative studies in this systematic review. A second 
template will be used for quantitative studies (e.g. cross-sectional, case-control). After all 
studies are firstly screened by reviewing titles and abstract to determine appropriate studies 
by one reviewer (OO). After that, irrelevant titles and abstracts to research questions are 
removed. Relevant studies during the screening process are conducted by searching the full 
text of the studies. Data extraction is conducted by independent two reviewers to increase 
transparency. If any discrepancies arise through the process of data extraction, these will be 
solved by consensus and discussion with a third reviewer.   The following characteristics will 
be extracted: author, year, study design, aim of study, country, participant demographics (e.g. 
age range, gender), and type of exercise exposure, sample size, main results, themes, and sub-
themes. Missing data will not be requested from study authors.  

 
2.7  Data synthesis  
The mixed-method analysis will benefit the qualitative data to inform on the perceived 
effects, meanwhile the quantitative data will inform on the measured effects. Using meta-
analysis will not be appropriate because of the heterogeneity of variation in types of subjects, 
tools, study designs, outcomes to PA among T2DM. Therefore, narrative synthesis for 
quantitative studies and thematic synthesis for qualitative studies will be used in this review. 
The narrative synthesize will be tabulated in a spread sheet to catch variables examined. 
Firstly, the characteristics of each quantitative study will be categorised, then, they will 
divide into different groups with each specific outcome PA involved. The findings of each 
study will be exhibited and synthesised to see whether they have divergent or similar 
findings. A thematic synthesis of results from the qualitative studies will be considered to 
investigate perceived barriers and facilities towards PA among people among T2DM 
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followed by a mix-method synthesis to combine the previous analysis. One reviewer (OO) 
will oversee the initial data synthesis which will then be discussed with all reviewers.  
 
3. Discussion 

This systematic review will provide a detailed summary about perceived barriers and 
facilitators to engage in PA for people with T2DM and will review evidence to better 
understand the facilitators and barriers to PA that people with T2DM.  This review will guide 
future research and support the development of the intervention to overcome barriers by 
providing better understanding of the barriers faced by people with T2DM. This information 
will also contribute to future research and support the development of the intervention to 
expand and increase facilitator factors determined by people with T2DM.       
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