OUTCOMES OF A COMMUNITY-BASED REHABILITATION PROGRAMME
FOR PEOPLE WITH DIABETES/PREDIABETES

Christopher David Higgs

Thesis presented for the degree of
Master of Physiotherapy
The University of Otago
May 2014

This is to certify that the thesis entitled “OUTCOMES OF A COMMUNITY-BASED
REHABILITATION PROGRAMME FOR PEOPLE WITH
DIABETES/PREDIABETES” submitted by CHRISTOPHER HIGGS in fulfilment of the
requirements for the degree of Master of Physiotherapy is in a form ready for examination.

Signed _____________________________

Date ____________________

Associate Professor Leigh Hale
School of Physiotherapy,
Division of Health Sciences,
The University of Otago.

-i-

TABLE OF CONTENTS
LIST OF FIGURES ................................................................................................................... v
LIST OF TABLES .................................................................................................................... vi
LIST OF ABBREVIATIONS ..................................................................................................vii
ABSTRACT ........................................................................................................................... viii
ACKNOWLEDGMENTS ......................................................................................................... x
CHAPTER 1:

INTRODUCTION ........................................................................................ 1

PURPOSE OF STUDY.......................................................................................................... 1
RATIONALE FOR THE STUDY ......................................................................................... 1
CHAPTER 2:

LITERATURE REVIEW ............................................................................. 4

EDUCATION INTERVENTIONS FOR SELF-MANAGEMENT ...................................... 4
LIFESTYLE INTERVENTIONS .......................................................................................... 6
EXERCISE ............................................................................................................................ 7
Type ................................................................................................................................... 7
Intensity............................................................................................................................ 10
Duration ........................................................................................................................... 11
Facilitators and barriers to exercise ................................................................................. 11
AIMS/SCOPE OF THE STUDY ......................................................................................... 11
Clinical benefit ................................................................................................................. 14
Acceptability .................................................................................................................... 18
Adherence and Attrition ................................................................................................... 19
Summary .......................................................................................................................... 19
Research questions ........................................................................................................... 19
CHAPTER 3:

METHOD ................................................................................................... 21

DESIGN ............................................................................................................................... 21
PARTICIPANTS ................................................................................................................. 21
Recruitment ...................................................................................................................... 21
Inclusion Criteria ............................................................................................................. 21
Exclusion Criteria ............................................................................................................ 22
Ethics................................................................................................................................ 22
PROCEDURE ...................................................................................................................... 23
Baseline measurement ..................................................................................................... 23
Intervention ...................................................................................................................... 23
Education ......................................................................................................................... 23
Exercise ............................................................................................................................ 25
-ii-

Safety considerations ....................................................................................................... 26
Programme completion measurement.............................................................................. 28
Ongoing exercise ............................................................................................................. 28
3-month completion measurement ................................................................................... 28
OUTCOME MEASURES: CLINICAL BENEFIT ............................................................. 28
Exercise Behaviour .......................................................................................................... 28
Self-efficacy ..................................................................................................................... 29
Resting blood pressure ..................................................................................................... 29
Weight .............................................................................................................................. 30
Waist Circumference ....................................................................................................... 30
Six Minute Walk Test (6MWT) (Primary outcome measure) ......................................... 31
Grip strength .................................................................................................................... 31
OUTCOME MEASURES: ACCEPTABILITY .................................................................. 32
OUTCOME MEASURES: ADHERENCE AND ATTRITION ......................................... 32
DATA ANALYSIS .............................................................................................................. 32
CHAPTER 4:

RESULTS ................................................................................................... 33

CHARACTERISTICS AND FLOW OF PARTICIPANTS ................................................ 33
ADHERENCE AND ATTRITION ..................................................................................... 33
CLINICAL BENEFIT ......................................................................................................... 37
Primary outcome measure................................................................................................ 37
Secondary outcome measures .......................................................................................... 39
ACCEPTABILITY .............................................................................................................. 41
SUMMARY ......................................................................................................................... 43
CHAPTER 5:

DISCUSSION ............................................................................................. 44

CLINICAL BENEFIT ......................................................................................................... 44
Health-related physical fitness ......................................................................................... 44
Exercise behaviour ........................................................................................................... 48
Self-efficacy ..................................................................................................................... 49
Summary .......................................................................................................................... 49
ACCEPTABILITY .............................................................................................................. 50
ADHERENCE AND ATTRITION ..................................................................................... 51
CLINICAL IMPLICATIONS .............................................................................................. 54
LIMITATIONS .................................................................................................................... 55
FUTURE RESEARCH ........................................................................................................ 58
CONCLUSION .................................................................................................................... 59
REFERENCES ........................................................................................................................ 60
-iii-

APPENDIX A:

Consent Form ............................................................................................. 67

APPENDIX B:

Letter of ethical approval ............................................................................ 68

APPENDIX C:

Information Sheet ....................................................................................... 70

APPENDIX D:

Programme Evaluation Form...................................................................... 72

APPENDIX E:

Exercise Behaviour Questionnaire ............................................................. 73

APPENDIX F:

Self-efficacy Questionnaire ........................................................................ 75

APPENDIX G:

Six-minute Walk Test Protocol .................................................................. 77

-iv-

LIST OF FIGURES
Figure 1. The exercise circuit: participants using the benches, mats and Swiss ball for
upper limb, lower limb and abdominal resistance exercise…………………………. 25
Figure 2. The exercise circuit: participants using the steps and dumbbells for upper
and lower limb exercise………………………………………………………………26
Figure 3. The exercise circuit: participants using the stationary bike and rowing
machine, with a student assisting, for aerobic exercise………………………………26
Figure 4. DuraShock manometer with velcro cuff used to measure blood pressure... 29
Figure 5. Seca 813 Scales used to measure body weight…………………………… 30
Figure 6. Hydraulic Hand Dynamometer used to measure hand grip strength……... 31
Figure 7. Flow of participants through to the completion of the study and those lost to
follow up…………………………………………………………………………….. 34
Figure 8. Results for six minute walk test at each assessment time: baseline, Week 12
and 3 month follow-up. (a) mean (b) individual change……………………………. 38
Figure 9. Comparison of number of participants who self-reported reaching exercise
recommendations at baseline, on programme completion (Week 12) and 3-months
following programme completion…………………………………………………… 40
Figure 10. Comparison of number of participants self-reporting performing
stretching/strengthening exercise at baseline, programme completion (Week 12) and
3-months following programme completion………………………………………… 41
Figure 11. Process proposing programme acceptability as a consequence of the two
key themes…………………………………………………………………………… 51

-v-

LIST OF TABLES
Table 1. Summary of studies investigating lifestyle interventions and exercise
interventions in people with prediabetes and diabetes respectively. ............................. 9
Table 2. Timetable for the 12-week education programme highlighting topics and
presenters. .................................................................................................................... 24
Table 3. Demographics and characteristics of participants at baseline, Week 12 and
Week 26 and those lost to follow up. ........................................................................... 35
Table 4. Mean (SD) at each assessment time and mean (95% CI) difference and effect
size between assessment times..................................................................................... 36
Table 5. Themes, categories and coded statements from the thematic analysis of the
questionnaire data used to determine acceptability. .................................................... 42

-vi-

LIST OF ABBREVIATIONS
6MWT

Six minute walk test

6MWD

Six minute walk distance

ACSM

American College of Sports Medicine

ADA

American Diabetes Association

ATS

American Thoracic Society

Bpm

Beats per minute

CDSMP

Chronic Disease Self-Management Programme

CVD

Cardiovascular disease

DPP

Diabetes prevention programme

DPS

Diabetes prevention study

MoH

Ministry of Health

MCID

Minimal clinically important difference

NCD

Non communicable disease

NZ

New Zealand

NZGG

New Zealand Guidelines Group

RCT

Randomised control trial

SD

Standard deviation

UKPDS

United Kingdom prevention of diabetes study

WCPT

World Confederation of Physical Therapists

WHO

World Health Organisation

-vii-

ABSTRACT
Aim
Diabetes is a chronic condition that requires ongoing healthcare management and is increasing
in prevalence. Exercise is known to be effective in diabetes management as well as ongoing
patient education and support. The aim of this study was to investigate the qualitative and
quantitative outcome data of an existing 12-week community-based rehabilitation programme
for people with diabetes/prediabetes. The data were interpreted to determine possible clinical
benefits at programme completion and 3-month follow-up, as well as participant acceptability,
adherence and attrition from the programme.

Design
A prospective observational study of mixed method design.

Participants
Thirty six adult volunteers of mixed ethnicity, who were diagnosed with diabetes or had
recognised pre-diabetes risk factors, were assessed at the beginning of the programme.

Intervention
The 12-week programme included twice-weekly sessions comprised of 45 minutes of selfmanagement education followed by 45 minutes of aerobic and resistance exercise. The
programme was run in a community gymnasium and participants were supervised by a
physiotherapist, physiotherapy students and a nurse. Ongoing supervised exercise was offered
to participants following completion of the programme.

Outcome measures
The six-minute walk test (6MWT) was used as primary outcome measure to indicate the level
of cardiorespiratory fitness. Waist circumference, resting blood pressure and grip strength were
secondary outcome measures used to assess health-related physical fitness. Self-efficacy and
exercise behaviour questionnaires were also used to assess clinical benefit. An evaluation form
comprising open-ended questions was used to assess programme acceptability. Adherence was
measured by programme attendance and participants were invited to provide reasons for
attrition.

-viii-

Results
Participants were overweight/obese and had multimorbidity. Of the 36 participants assessed at
baseline, 25 completed the programme and 20 returned at 3-months post programme for further
assessment, an overall attrition rate of 44%. Of the 16 participants lost to follow up, 10 were
due to medical reasons not related to the programme, and six were related to cost of transport
and work commitments. There were no adverse medical or acute injury events reported during
the programme. In those that completed the 12-week programme there was a 70% adherence
rate. The proportion of participant with Māori/Pacific Island ethnicity measured at baseline
(33%) remained consistent throughout the programme. Clinical improvements were observed
both at programme completion and 3 months post programme completion respectively in
cardiorespiratory fitness (6MWT) (87 m (95%CI 65-109; p≤0.00; d=1.02), 60 m (95%CI 21100; p≤0.01; d=0.76)), diastolic blood pressure (-3 mmHg (95%CI -7 to 2), -5 mmHg (95%CI
-9 to -1; p≤0.05)), waist circumference (-3cm (95%CI –6 to –1), -3cm (95%CI –6 to 1)), selfefficacy (0.7 (95%CI -0.2 to 1.6; d=0.45), 0.8 (95%CI 0.04 to 1.5; d=0.67)) and exercise
behaviour (aerobic exercise 53 min/wk (95%CI 26 to 81; p≤0.01), 71 min/wk (95%CI 25 to
118; p≤0.01); stretching/strengthening exercise 29 min/wk (95%CI 12 to 47; p≤0.01), 59
min/wk (95%CI 30 to 89; p≤0.01)). The qualitative data suggested two key themes determined
programme acceptability: “social support” and “self-management”. “Social support”
developed from the relationships made between staff, students and participants. “Selfmanagement” developed from the increased motivation, confidence, safety and empowerment
provided by the programme.

Conclusions
This study demonstrated that a community rehabilitation programme for people with
diabetes/prediabetes is safe, culturally accepted, feasible and provides benefit to participants.
These benefits were observed both quantitatively in measures of health-related physical
fitness and qualitatively in reports of increased social support and confidence in their ability
to independently manage their diabetes/prediabetes. The results should be interpreted with a
degree of caution due to the high attrition rate, however this represents the clinical reality of
working with a multimorbid population. The programme aligns with current health priorities
supporting streamlined management of people with complex health conditions and warrants
further research into a scaling up of such a programme into a randomised control trial (RCT)
to investigate both clinical and cost effectiveness.
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CHAPTER 1: INTRODUCTION
PURPOSE OF STUDY
This study investigated the outcomes of a community-based rehabilitation programme for
people with diabetes/prediabetes. This programme was developed by staff of the School of
Physiotherapy Clinics at the University of Otago in 2008. It has evolved each year to now
become an established part of routine clinical practice at the clinic. Physiotherapy students
have been closely involved with the programme from the outset. To date, the outcomes of the
programme have never formally been evaluated. This thesis evaluates the qualitative and
quantitative programme outcome data collected in 2012. The rationale for the study explains
why the programme was developed and the literature review provides a basis from which the
programme was developed and structured.
RATIONALE FOR THE STUDY
Noncommunicable diseases (NCDs) are the leading cause of death globally, accounting for
36 million (63%) of the 57 million deaths worldwide in 2008 (Alwan, 2011). Cardiovascular
disease, diabetes, cancer and chronic respiratory disease are the principal NCDs with the
number of annual deaths from these largely preventable health conditions projected to rise
worldwide (Alwan, 2011). Health statistics in New Zealand (NZ) follow the global trend with
the Health of NZ Adults survey 2011/12 highlighting increasing rates of cardiovascular
disease (CVD) and diabetes, with nearly one quarter of the adult population classified as
obese (Ministry of Health) (MoH, 2012). Māori and Pacific peoples have higher prevalence
of NCDs than other ethnic groups in NZ (MoH, 2008). A recent prevalence study suggested
rates of diabetes and prediabetes in these population groups are higher than previously
predicted with over 30% of the adult Pacific population aged between 31-50 years having
diabetes and over 50% having prediabetes compared to 19% having diabetes and 45% having
prediabetes in Māori adults and 6% and 23% in NZ European adults of a similar age (Coppell
et al., 2013).

The World Health Organization (WHO) has presented a framework for health care systems
for governments to improve care for people with NCDs (Epping-Jordan, 2002). This
framework is based on shifting the focus towards primary care and around a triad of
healthcare: a partnership of the patient and families, the healthcare team, and community
supporters (Epping-Jordan, 2002). The NZ (MoH) has a framework based on the WHO’s

-1-

concept aimed at providing healthcare within the community by working in partnership with
families and organisations to assist people to manage NCDs using a preventative approach;
strategies include the Primary Health Care Strategy (MoH, 2001), Whānau Ora (Alcorn,
2011) and ‘Better, Sooner, More Convenient Healthcare in the Community’ (MoH, 2011).
Interventions to prevent and manage increasing prevalence of NCDs are a current focus of
health care systems globally. In the NZ context this focus is predominantly towards
diabetes/prediabetes in the most at-risk ethnic groups.

Diabetes is a condition associated with high blood glucose levels (hyperglycaemia). There are
three categories of diabetes, type 1, type 2 and gestational diabetes. Type 2 diabetes accounts
for 90-95% of cases and is the implied category when diabetes is discussed in this thesis.
Diabetes results from an inability of muscle cells to respond to insulin properly (insulin
resistance) and inadequate compensatory insulin secretion (American Diabetes Association)
(ADA, 2013). Chronic hyperglycaemia is associated with long term damage, dysfunction,
and failure of different organs, particularly the eyes, kidneys, nerves, heart and blood vessels.
Diabetes is a predisposing factor for other NCDs, with people with diabetes at higher risk of
dying from cardiovascular disease (Koivula, Tornberg, & Franks, 2013). Diabetes is
diagnosed largely by a glycosylated haemoglobin (HbA1c) reading of ≥50 mmol/mol (≥
6.9%) (ADA, 2010). Prediabetes is a condition in which blood glucose levels are elevated
above the normal range but do not satisfy the criteria for the diagnosis of diabetes and include
an HbA1c range of 41-49 mmol/mol (6.0-6.8%) or evidence of impaired fasting glucose or
impaired glucose tolerance (Twigg, Kamp, Davis, Neylon, & Flack, 2007). People with
prediabetes are at increased risk of developing diabetes and cardiovascular disease (Hopper,
Billah, Skiba, & Krum, 2011).

The goal of treatment in diabetes, and prevention of diabetes in people with prediabetes, is to
achieve and maintain optimal blood sugar, lipid and blood pressure levels to prevent or delay
onset of chronic complications of diabetes (ADA, 2013). People with diabetes/prediabetes
can achieve this through implementing self-management strategies, following an exercise
programme and meal plan, losing excess weight, and taking medication to increase insulin
effectivity (Colberg et al., 2010). In the next chapter, evidence from studies investigating
efficacy of self-management education interventions, and intensive individualised lifestyle
(diet and exercise) interventions in diabetes/prediabetes control is reviewed. Emphasis is
placed upon the role of exercise, using a selection of outcome measures relevant to such
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studies. This information informs the structure and assessment of a rehabilitation programme
for people with diabetes/prediabetes with a specific focus towards ethnic groups with the
highest rate of incidence and risk. The ensuing chapters describe the method and results of
this programme and this is followed by a discussion of the clinical implications of these
results and future directions for research.

-3-

CHAPTER 2: LITERATURE REVIEW
EDUCATION INTERVENTIONS FOR SELF-MANAGEMENT
It has been recognised that education in and application of self-management skills (i.e. the
learned ability to perform an act competently) are important for condition management for
people with diabetes/prediabetes (Deakin, McShane, Cade, & Williams, 2005; Norris,
Engelgau, & Narayan, 2001). These self-management skills are provided through ongoing
education and support by health professionals, and aim to equip the person with the necessary
knowledge, attitude and confidence to deal with their health problems (Lorig, Sobel, Ritter,
Laurent, & Hobbs, 2001). This process aligns with a concept developed in health psychology
by Albert Bandura (Bandura, 1978) known as ‘self-efficacy’, which involves people’s beliefs
about their capabilities to perform tasks that influence their lives and determines how people
feel, think, motivate themselves and behave. The measurement of a person’s perceived selfefficacy has been used as a predictor of self-management in people with diabetes (Anderson,
Funnell, Fitzgerald, & Marrero, 2000; Lorig et al., 2001; Sarkar, Fisher, & Schillinger, 2006).
Self-management education interventions have been run in different formats but typically are
performed in a group. Their structure, content and results are discussed below.

The Chronic Disease Self-Management Programme (CDSMP) is a self-management
education programme that has been found to be effective in people with diabetes/prediabetes
(Lorig et al., 1999). Lorig and colleagues investigated a heterogeneous group of people with
multiple NCDs including cardiovascular disease (33%) and diabetes (26%), demonstrating
that it was possible to educate patients with different NCDs successfully using the same
intervention at the same time (Lorig et al., 1999). The programme involved 20 hours of
education over a seven week period led by a pair of health professional educators. The
education topics covered in the CDSMP included exercise, nutrition, use of medications,
fatigue and sleep management, use of community resources, emotional wellbeing,
communicating with health professionals, and problem solving and decision making (Lorig et
al., 1999). The randomised control trial (RCT) was conducted in a population of 952 adults
(35% male), with a mean age 65yrs (range 40-90) and demonstrated significant (p≤0.005)
improvements at six months in minutes spent exercising per week, fatigue and self-efficacy
following a six week self-management education programme involving weekly sessions of
approximately 120 minutes. The quality of this study is critiqued in Table 1. This study
scored a 5/10 on the PEDro score (de Morton, 2009). Reasons for the low score were poor
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blinding of the participants, therapists and assessors. Otherwise the findings are worth
considering as it appears to be the only study on the CDSMP which has obtained a sufficient
sample size. The CDSMP was shown to be culturally acceptable as demonstrated by
participant benefit comparing favourably to the original trial outcomes (Lorig et al., 1999)
when delivered to an older population of African American adults (Gitlin et al., 2008).

Other studies have used a similar format of providing 20+ hours of self-management
education over a 4-6 week period led by health professional educators but with a slightly
different curriculum as the programmes were targeted towards a more homogenous group of
people with diabetes (Aldana et al., 2005; Silva, Clinton, Appleton, & Flanagan, 2011).
Additional education topics in these studies included; understanding diabetes, hypertension,
cholesterol, modern medicine and health myths. Silva and colleagues (2011) evaluated a
diabetes self-management programme in South Auckland, NZ, a region known for its
ethnically diverse and disadvantaged population (MoH, 2013) and high overall prevalence of
diabetes, 7.1% compared to 5.2% national average (MoH, 2012; Smith et al., 2010). The
programme was developed for people recently diagnosed with diabetes. They recruited 193
participants, two thirds of whom were female with a mean age of 58 years (SD 13). The two
most commonly represented ethnicities were Māori and Pacific (37% and 40% respectively).
Participants showed a small but statistically and clinically significant improvement in HbA1c
levels from baseline 8.4 (SD 1.8) to 3-month follow up 8.0 (SD 2.0) (p≤0.04) along with
improved attitudes towards their ability to manage their diabetes through diet and exercise.
Though the results from this study must be treated with caution as they come from a nonrandomised, non-controlled evaluation of a non-nationally representative population sample,
they give an indication that self-management education interventions targeted towards Māori
and Pacific people are feasible, observing positive trends towards health benefits.

These group-based self-management programmes for people with diabetes have been
reviewed in meta-analyses which have observed them to be effective in improving clinical
outcomes including; reducing HbA1c levels, systolic blood pressure and body weight, as well
as improving lifestyle and psychosocial outcomes (Deakin et al., 2005; Steinsbekk, Rygg,
Lisulo, Rise, & Fretheim, 2012). Furthermore Steinsbekk and colleagues (2012) suggested
results were optimal if the programme was run by a single trained educator, over a 6-10
month period with more than 12 hours of content over 6-10 sessions. Content of these
sessions typically included discussion around exercise, diet, understanding NCD’s,
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medication use, problem-solving and mind/body wellness. The Deakin et al (2005) findings
are considered particularly valid as they complied with the recognised Cochrane Review
process for systematic reviews of healthcare research, internationally recognised as the
highest standard of evidence-based healthcare. The Steinsbekk et al (2012) findings are
considered worthy of consideration in this literature review because the review question was
clear, the validity of the included studies was appraised by multiple reviewers and the results
were presented precisely with point estimates and ‘bottom line’ conclusions.
Summary – Self-management education interventions have been observed as clinically
effective for people with diabetes/prediabetes. It is suggested that for best effect selfmanagement education interventions should be run in a group, over 6-10 sessions totalling
more than 12 hours and be run over an extended period of time (>6 months). These
programmes have been trialled in, and accepted by different ethnic groups.

LIFESTYLE INTERVENTIONS
Lifestyle intervention studies differ from self-management education studies in that they
provide a more comprehensive programme including structured individualised exercise rather
than teaching and learning only.

The Finnish Diabetes Prevention Study (DPS) (Laaksonen et al., 2005; Tuomilehto et al.,
2001) highlighted the positive impact of lifestyle interventions in preventing diabetes. A
summary of this study is covered in Table 1. In this study 522 overweight/obese participants
with impaired glucose tolerance were randomised to either a lifestyle intervention or a control
group. The lifestyle intervention provided individualised counselling focused on achieving
and maintaining a healthy body weight and increasing physical activity. Aerobic exercise was
encouraged, including walking, and a free supervised circuit-type resistance training
programme provided for 1 year. At 2 year follow-up, the risk of developing diabetes was
reduced by 58% (p<0.001) in the intervention group (Tuomilehto et al., 2001).

The Diabetes Prevention Programme (DPP) (Knowler et al., 2002; Molitch et al., 2003) was a
multicentre research trial in the United States evaluating strategies to prevent or delay the
onset of diabetes. A summary of this study is also covered in Table 1. In the RCT over 3,000
overweight individuals at high risk of developing diabetes were recruited and randomly
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assigned to either a placebo drug, Metformin (first stage pharmacological management of
diabetes), or an intensive lifestyle intervention including regular group education and
exercise sessions for 6 months. Approximately 45% of the recruited participants were
members of non-Caucasian racial/ethnic groups. The average follow-up was 2.8 (range, 1.8 –
4.6) yrs. Following the intervention, incidence of diabetes was 58% lower (95% CI 48-66%)
in the lifestyle group and 31% lower (95% CI 17-43%) in the metformin group when
compared against the placebo group. The incidence of diabetes was 39% lower (95% CI 2451%) in the lifestyle intervention group than the metformin group (Knowler et al., 2002).
This study corroborated the evidence from the DPS (Tuomilehto et al., 2001) and additionally
demonstrated the value of a comprehensive lifestyle intervention over and above a
pharmacological intervention.
Summary – The evidence from these studies indicates that lifestyle interventions providing
structured exercise and individualised dietary counselling produce reductions in incidence of
diabetes, up to 3 years following intervention. Furthermore, these effects extend across
socioeconomic status, ethnicity and continent (Knowler et al., 2002; Tuomilehto et al., 2001).

EXERCISE
Studies have demonstrated clear evidence that regular exercise improves blood sugar control
and can prevent or delay the onset of diabetes in those with prediabetes (Jeon, Lokken, Hu, &
van Dam, 2007). There is strong evidence from further studies that exercise helps to control
blood sugar levels in people with diabetes (Church et al., 2010; Colberg et al., 2010; Sigal et
al., 2007). Furthermore, the United Kingdom prevention of diabetes study (UKPDS) has
shown that if exercise habits are maintained and optimal blood sugar control remains over a
prolonged period of time, microvascular and macrovascular damage is reduced, thereby
decreasing the risk of diabetes complications (Stratton et al., 2000; UKPDS, 1998).

The evidence for the type, duration and intensity of exercise, as well as the facilitators and
barriers to this exercise, for individuals with diabetes/prediabetes is now discussed.

Type
The American College of Sports Medicine (ACSM) and the American Diabetes Association
(ADA) joint position statement on ‘Exercise and Diabetes’ forms a gold standard exercise
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guideline for people with diabetes (Colberg et al., 2010). This statement recommends the
inclusion of both aerobic and resistance exercise training for optimum glycaemic control in
people with diabetes. This recommendation was informed by a RCT of 251 people
investigating the efficacy of these two types of exercise (Sigal et al., 2007) and is supported
by a more recent RCT involving 262 sedentary adults with diabetes (Church et al., 2010).
Given the same volume of exercise, combined aerobic and resistance exercise has also been
found to be more effective, than either one alone, in reducing cardiovascular disease (CVD)
risk due to concurrent improvements in both cardiorespiratory fitness and muscular strength
(Balducci et al., 2004). The evidence of exercise type effectivity in NCD prevention and
management is in favour of combined aerobic and resistance exercise.

The quality of these studies is covered in the following Table (Table 1). All studies had a
similar mean duration of diabetes: 5 yrs (SD 5) (Sigal et al., 2007), 7 yrs (SD 6) (Church et
al., 2010), 6 yrs (SD 7) (Balducci et al., 2004). There was no follow up beyond the
intervention in any of these three combined exercise studies so the long-term effects of these
interventions post completion are unknown.

Data presented in Table 1 reveal that lack of blinding of participants and therapists was a
consistent weakness in these studies, thus reducing the PEDro scores. However it is
acknowledged that such exercise interventions as these would make blinding difficult.
Therefore despite these blinding issues the findings were considered valid. The Table also
demonstrates the homogeneity in age, BMI and multimorbidity profile indicating good
validity of findings for that population group.

Resistance exercise is not only important for blood sugar control for people with
diabetes/prediabetes because the improvements in muscle strength also affect functional
capacity, thereby allowing a healthier, more active lifestyle (Colberg et al., 2010). This
resistance exercise in combination with flexibility exercise has previously been observed to
increase range of motion in people with diabetes allowing more easy engagement in activity
(Herriott, Colberg, Parson, Nunnold, & Vinik, 2004).
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Table 1. Summary of studies investigating lifestyle interventions and exercise interventions in people with prediabetes and diabetes respectively.
Lifestyle Intervention
Source

Age,

Male

BMI, Mean

Control

Multi-

Duration,

Adherence to

Attrition, %

Reduction in

Follow-

PEDro score, /10

Mean

%

(SD), kg/m²

group

morbidity

wk

intervention,

¥

incidence of

up, wk

and justification

(SD), yrs
Tuomilehto

55 (7)

intervention
34

31 (5)

Generic

%*
CVD

52

86%

diabetes %
10

58

104

6

et al, 2001

health

No concealed allocation, subjects,

n = 522

information

therapists & assessors not blinded

Knowler et

51 (11)

32

34 (7)

Placebo drug

Obesity, CVD

24

74%

8

58

145

6

al, 2002

No concealed allocation, subjects,

n = 3234

therapists & assessors not blinded

Exercise intervention
Source

Age,

Male

BMI, Mean

Control

Multi-

Duration,

Adherence to

Mean

%

(SD), kg/m²

group

morbidity

wk

intervention,

58

30 (6)

CVD

52

>90

(SD), yrs
Balducci et

61 (9)

intervention

al, 2004

Lifestyle

Attrition, %

%†

maintenance

HbA1c mean

Follow-

difference, %

up, wk

(95% CI)
Combined, 18;

-1.24

Control, 9.

(-1.88 to -0.60)

Combined, 5;

-0.34

Control, 10

(-0.41 to -0.27)

Combined, 13;

-0.97

Control, 5

(-1.69 to -0.25)

52

therapists & assessors not blinded, no ITT
55 (8)

37

35 (6)

al, 2010
n = 262

Weekly

CVD,

stretching

neuropathy,

classes

cancer

Sedentary

CVD,

2007

habitual

depression

n = 251

lifestyle

Sigal et al,

5
No concealed allocation, subjects,

n = 120
Church et

PEDro score, /10

53 (7)

63

35 (10)

39

NR

39

7
No concealed allocation, subjects &
therapists not blinded

26

86

*Participant logs / report
†Gym attendance
¥Withdrew / dropped out
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26

8
Subjects & therapists not blinded

Summary - A combination of both resistance and aerobic exercise are important for people
with diabetes/prediabetes to help with glycaemic control and CVD risk profile due to the
increased muscular strength and cardiorespiratory fitness. Improvements in range of motion
are also important for function in people with diabetes/prediabetes so consideration when
structuring an intervention programme should be made to include flexibility exercise.

Intensity
Evidence suggests that exercise at a moderate intensity (40-60% VO₂max, 65-75% HRmax)
is required to achieve health benefits in people with diabetes (Colberg et al., 2010). This
intensity relates to a level of 11-13 on the Borg Scale Rate of Perceived Exertion (Borg,
1998) and has not been associated with adverse events (Colberg et al., 2010). At this intensity
improvements have been observed in both blood glucose control and cardiorespiratory fitness
(Boule, Kenny, Haddad, Wells, & Sigal, 2003). For most people with diabetes, brisk walking
can be classified as a moderate-intensity exercise (Praet et al., 2008). Moderate intensity
exercise has an observed preventive effect on the development of diabetes (Jeon et al., 2007).
In a systematic review Jeon et al (2007) determined that people who engaged in 30 minutes a
day of moderate intensity exercise (brisk walking or gardening) had a 30% lower risk of
developing diabetes compared to age matched sedentary people.

Evidence from studies also suggests that additional benefits may be gained from more
vigorous exercise (>60% VO₂max, 75-80% HRmax) (Borg Scale Rate of Perceived Exertion
14-15 (Borg, 1998)) (Boule et al., 2003). Boule et al (2003) found in a meta-analysis that
studies with higher exercise intensities tended to produce larger improvements in
cardiorespiratory fitness and HbA1c (-0.91, p=0.002) than studies with higher exercise
volume (-0.46, p=0.26). However, it should be noted that the study with the highest exercise
intensity (75% VO₂max, 85% HRmax) was also the study which included the youngest
participants (mean age 46 years SD8.5) (Mourier et al., 1997) and this has implications for
how much these findings can be expanded to an older adult population with multimorbidity.
Older adults would potentially be at higher risk of having a cardiovascular event if exercising
at that intensity.
Summary - Moderate intensity exercise in people with diabetes is safe and recommended to
improve cardiorespiratory fitness and glycaemic control. Moderate intensity exercise in
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people with prediabetes is also safe and recommended in order to lower the risk of
developing diabetes. Additional gains in fitness and glycaemic control may be made with
periods of more vigorous intensity however this may not be safe for an older adult population
with multimorbidity.

Duration
The ACSM/ADA position statement recommends that people with diabetes should engage in
a minimum of 150 minutes per week of exercise, spread throughout the week, at a moderate
intensity and the exercise should be performed in bouts of at least 10 minutes (Colberg et al.,
2010). Greater declines in HbA1c have been associated with the addition of structured weekly
exercise of more than 150 mins/week (Umpierre et al., 2011; Umpierre, Ribeiro, Schaan, &
Ribeiro, 2013).

Facilitators and barriers to exercise
Data in Table 1 support the concept that structured resistance and aerobic exercise
programmes provided in safe settings can promote exercise adherence from 85-90%
(Balducci et al., 2004; Sigal et al., 2007). Furthermore adherence to exercise
recommendations have been shown to be between 75-85% in diabetes prevention studies,
including comprehensive lifestyle interventions of exercise counselling and supervised
exercise sessions (Knowler et al., 2002; Tuomilehto et al., 2001). Tuomilehto and colleagues
(2001) in the Finnish DPS reported that at one year 86% of the intervention group were doing
4+ hrs/wk of exercise compared to 71% of the control group (See Table 1). Knowler and
colleagues (2002) in the DPP observed that at 6 months 74% of the lifestyle intervention
group were achieving ≥ 150 mins/wk of exercise however this figure is not reported for the
placebo group. It should be noted, however, that all of these lifestyle intervention studies
include a confounding factor in their study designs. Access to an exercise facility and
supervised exercise training was provided to the intervention group but this was not provided
to the placebo/control group. This difference in study methodology between the groups
would potentially have had an influence on adherence to exercise.

Adults with diabetes have been shown to be less likely to engage in regular exercise (39%)
than their otherwise healthy counterparts (58%) in the United States (Morrato, Hill, Wyatt,
Ghushchyan, & Sullivan, 2007) with similar findings observed in the UK with only 34% of
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adults with diabetes reporting sufficient activity (Thomas, Alder, & Leese, 2004). Reported
barriers to exercise for these people include: perceived difficulty in taking part in exercise /
level of deconditioning, pain / orthopaedic limitations, fatigue, lack of motivation, lack of
spare time / work commitments and availability of facilities (Praet & van Loon, 2007b; Praet
et al., 2008; Thomas et al., 2004). Similar issues, as well as new issues, emerged in a recent
qualitative study investigating exercise facilitators and barriers in people with diabetes.
Identified barriers included; presence of co-morbidities, time constraints and the absence of
support/supervision (Casey, De Civita, & Dasgupta, 2010).

Dunstan and colleagues (2006) addressed some of these barriers by providing group exercise
at a community-based facility and comparing it with home-based exercise for people with
established (≥ 6 months) diabetes in an RCT of 57 overweight (BMI ≥27kg/m²) sedentary
men and women aged 40-80 yrs (PEDro score 6/10 – No subject, therapist or assessor
blinding or allocation concealment). These authors reported that community-based exercise
was more effective at reducing HbA1c (-0.4% (CI -0.7 to -0.03)) than those randomised to
home-based exercise (-0.1% (CI -0.4 to 0.3)). The HbA1c improvement was positively
associated with exercise adherence within in the community-based group. The authors
theorised the improved adherence was due to the added supervision and group interaction
provided at the community centre (Dunstan et al., 2006). The results from this study therefore
support the findings from the previously discussed studies (Casey et al., 2010; Thomas et al.,
2004) that community-based facilities and supervision / support are important facilitators to
exercise.

The significance of group interaction has also been suggested as important in relation to
facilitating exercise with evidence suggesting better social support, provided from within the
group, was associated with greater levels of physical activity in people with diabetes
(Gleeson-Kreig, 2008). The group interaction also enhances self-efficacy in people with
diabetes (Deakin et al., 2005), which has been reported as one of the most consistent
predictors of adherence to exercise in people with diabetes (Colberg et al., 2010; Dutton et
al., 2009).

Tailoring exercise prescription to the needs and abilities of people with diabetes has been
suggested as an effective way to facilitate exercise adherence and empower maintenance of
lifestyle changes (Colberg et al., 2010; Praet & van Loon, 2007a). Self-paced exercise has
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been advocated as a way to improve exercise adherence (Williams, 2008) as the emotional
responses to exercise are important predictors of maintenance of exercise. It is therefore
proposed that exercise at lower intensities, below the ventilatory threshold, may provide the
most clinical benefit for people with diabetes/prediabetes because it is the most comfortable
intensity and therefore achieves the greatest adherence (Lind, Ekkekakis, & Vazou, 2008).
Summary – People with diabetes/prediabetes are less physically active than their healthy
counterparts and there are recognised facilitators and barriers associated with exercise in this
population. To maintain adoption of exercise habits in people with diabetes/prediabetes the
literature suggests the exercise be provided in a supportive, safe, group environment in a
community exercise facility (Casey et al., 2010; Dunstan et al., 2006; Praet & van Loon,
2007a). Furthermore it is suggested the exercise be supervised by a qualified health
professional who is able to understand and differentiate the level of impairment in exercise
tolerance for each individual and to tailor the exercise appropriately for each one. Such a
safe, supervised environment has been shown to support self-efficacy, reduce participation
attrition and empower the patient to adhere to lifestyle changes (Dunstan et al., 2006;
Lindstrom et al., 2006; Praet & van Loon, 2007b).

AIMS/SCOPE OF THE STUDY
The evidence discussed thus far supports group education and exercise (rehabilitation)
programmes undertaken in a community-based facility by a health professional team as
beneficial to people with diabetes/prediabetes. Such a programme was developed at the
School of Physiotherapy Clinics, University of Otago. Physiotherapists were involved in this
programme by virtue of their gazetted scope of practice as health professional’s expert in
exercise prescription in an NCD population (WCPT, 2011). This study was therefore a
pragmatic evaluation of the programme.

Different outcome measures were used to evaluate the diabetes/prediabetes rehabilitation
programme. The evidence for outcome measures selected for such a programme are
discussed below.
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Clinical benefit
Measurement of HbA1c level is the gold standard measure of diabetes and prediabetes control
(ADA, 2013) and would be the chosen outcome measure for a specifically designed
feasibility study. As the programme described in this study was a routine clinical service the
additional cost of blood tests to record HbA1c was not possible. Therefore alternative
measures for recording physical health and diabetes management were used, including
measures of health-related physical fitness, exercise behaviour and self-efficacy. The ACSM
describes health-related physical fitness as a balance between five components,
cardiorespiratory fitness, body composition, flexibility, muscular strength and muscular
endurance. All five components contribute equally to health-related physical fitness (ACSM,
2008) but for the purposes of this study cardiorespiratory fitness, body composition and
muscular strength were the foci.

Cardiorespiratory fitness
Improved cardiorespiratory fitness has been demonstrated as an indication of improved
glycaemic control (Jakicic et al., 2012). In the Look AHEAD trial, Jakicic et al (2012)
reported that changes in cardiorespiratory fitness, measured by a graded treadmill test,
correlated (p<0.01) with improvements in glycaemic control in overweight/obese individuals
with diabetes. This correlation remained despite accounting both for change in weight and
medication use. Knowledge of the level of cardiorespiratory fitness is also important in
people with prediabetes as these people demonstrate analogous risk factors to developing
both CVD and diabetes. The benefits of increasing cardiorespiratory fitness in people with
both CVD and diabetes has been clearly demonstrated (Church, LaMonte, Barlow, & Blair,
2005; Lamonte, Blair, & Church, 2005). For this reason improvement in cardiorespiratory
fitness was determined to be the primary outcome measure of the programme.

The gold standard measurement of cardiorespiratory fitness (VO₂max) involves a test of
maximal exertion and analysis of expired gas using sophisticated equipment. The test
procedure is neither safe for people with diabetes nor practical for a community setting.
Submaximal testing with prediction equations can also be used to calculate cardiorespiratory
fitness (ACSM, 2008). Submaximal tests using either a cycle ergometer or treadmill have
been used reliably and with validity in the previous studies mentioned (Stefano Balducci et
al., 2012; Church et al., 2010; Jakicic et al., 2012) however for the purposes of this clinical
evaluation study where the outcome measures needed to be able to be applied quickly and
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safely within a group context and require minimal equipment these tests were not practical.
Despite this, valid and reliable measures of cardiorespiratory fitness were found in walk tests
that were appropriate for such a group setting.

Walk tests can be undertaken in a walkway of known distance and can be administered using
simple expertise and equipment, making them inexpensive and easy to administer (Singh,
Morgan, Scott, Walters, & Hardman, 1992). Walk tests also involve a functional activity that
individuals perform on a daily basis (Solway, Brooks, Lacasse, & Thomas, 2001). The six
minute walk test (ATS, 2002) has been used as a measure of cardiorespiratory fitness in older
adults (Enright, 2003) and people with multimorbidity including CVD, chronic obstructive
pulmonary disease and diabetes (Harada, Chiu, & Stewart, 1999; Messier et al., 2004;
Polcaro et al., 2008) with good concurrent validity between it and cycle ergometry as a
measure of cardiorespiratory fitness (r=0.58 p<0.001; r=0.70 p<0.00) (Guyatt et al., 1985;
Ingle et al., 2006; Miyamoto et al., 2000). The six minute walk test has high test-retest
reliability (r=0.95 and ICC > 0.88) (Harada et al., 1999; Segura-Ortí & Martínez-Olmos,
2011) and discriminant validity with a good ability to discriminate between inactive and
active older adults (Harada et al., 1999). The minimal clinically important difference (MCID)
for the six minute walk test is stated at around 50 metres. This is based on research conducted
within a chronic obstructive pulmonary disease population (54 m) (Redelmeier, Bayoumi,
Goldstein, & Guyatt, 1997) and an older adult population (50 m) (Perera, Mody, Woodman,
& Studensk, 2006). No one has used the 6MWT as a primary outcome measure in a specific
diabetes/prediabetes population or investigated the MCID of the 6MWT in this specific
population, though many studies have used the 6MWT as an outcome measure in an older
adult population with multimorbidity including people with diabetes/prediabetes (Messier et
al., 2004; Polcaro et al., 2008). The 6MWT is therefore seen as the most clinically applicable
test of cardiorespiratory fitness for a community based rehabilitation programme for people
with diabetes/prediabetes.

Resting blood pressure is an indirect measure of cardiorespiratory fitness (ACSM, 2008) and
an indicator of cardiovascular risk in people with diabetes (Colberg et al., 2010). Optimal
blood pressure control helps delay the onset of the chronic complications associated with
diabetes (ADA, 2013; UKPDS, 1998) and decreases the risk of a cardiovascular event
(NZGG, 2012). A reduction in resting blood pressure can therefore be used as an indication
of decreased cardiovascular risk and decreased risk of associated health complications in
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people with diabetes/prediabetes. Furthermore, supervised exercise has been found to be
effective in reducing blood pressure in people with diabetes (Hayashino, Jackson, Fukumori,
Nakamura, & Fukuhara, 2012). Resting blood pressure was therefore considered a relevant
outcome measure in this study, though it is accepted that multiple factors over the duration of
a 12 week programme, including medication use, can influence resting blood pressure.

Body composition
The measurement of waist circumference is said to give an estimation of abdominal adiposity
(ACSM, 2008). Abdominal adiposity has been shown in prospective studies to be a risk
factor for CVD and diabetes (Balkau, Picard, Vol, Fezeu, & Eschwege, 2007; Carey et al.,
1997; Chudyk & Petrella, 2011; Janssen, Katzmarzyk, & Ross, 2004; Wei, Gaskill, Haffner,
& Stern, 1997). Exercise interventions have been found to result in significant reductions in
waist circumference, CVD risk, HbA1c and blood pressure with no change in body weight in
a diabetes and prediabetes population (Stefano Balducci et al., 2012; Chudyk & Petrella,
2011; Dasgupta et al., 2006; Dekker et al., 2007). Reducing waist circumference by ≥3cm has
been found to have a significant beneficial effect on women with prediabetes (Balkau et al.,
2007) and men both with and without diabetes (Dekker et al., 2007). Waist circumference is a
quick and easy test to administer and has been shown to be a reliable and valid measure,
including in an obese population (Klein et al., 2007), therefore it was included as a secondary
outcome measure in this study.

Body weight was also included as a secondary outcome measure in this study, though
significant changes were not expected. Despite the studies discussed previously regarding
lack of weight loss following exercise interventions in a diabetes/prediabetes population,
weight is an important modifiable risk factor for developing diabetes and for diabetes control
(ADA, 2013) and can be considered a quick and reliable outcome measure.

Muscular strength
Muscular strength is important for function in everyday life. Skeletal muscle mass decreases
with age and disuse. This has been found to be particularly the case in people with diabetes
(Park et al., 2009). The benefits of resistance and aerobic exercise and its effect on muscular
strength and diabetes management have previously been discussed. Hand held dynamometry
is a quick, simple and reliable method of measuring hand-grip strength (Bohannon, Peolsson,
Massy-Westropp, Desrosiers, & Bear-Lehman, 2006). Low hand-grip strength has been
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shown to be a risk factor for developing diabetes (Wander et al., 2011) as it has been shown
that reliable and valid evaluation of hand strength can provide an objective index of general
upper body strength and physical function (Bohannon, 2008). The reliability and
responsiveness of hand-grip strength was investigated by Segura-Ortí and Martínez-Olmos
(2011) in obese older adults with kidney disease who reported an ICC>0.88 and a minimal
detectable change of 3.4 kilograms respectively. Hand-grip strength was therefore also
included as a secondary outcome measure in this study.

Exercise behaviour
As previously discussed, the benefits of exercise, in people with diabetes/prediabetes, are
clear if recommended guidelines are adhered to. One of the recommendations is to engage in
at least 150 min/wk of moderate aerobic activity (Colberg et al., 2010). There are many ways
to measure exercise behaviour in people including self-report physical activity levels and the
use of motion sensors. Accelerometers and pedometers have been used for research purposes
with accuracy and reliability (Bjorgaas et al., 2005), but were unobtainable for the purposes
of this study. There are a large number of self-report approaches in use including
questionnaires, diaries and log books, all with varying reliability and validity. The Stanford
Exercise Behaviour Questionnaire (Lorig, 1996) was developed to measure exercise
behaviour changes following a 6 week self-management programme (CDSMP) for people
with chronic disease including diabetes/prediabetes. The validity and reliability of this
questionnaire has been tested and the tool’s use in lifestyle research interventions in NCD
populations other than the CDSMP has been well documented (Collins, Henderson, & Lunos,
2011; Lorig, 1996; Lorig et al., 1999; MacKay, Davis, Mahomed, & Badley, 2012). For this
reason the Stanford Exercise Behaviour Questionnaire was appropriate to include as a
secondary outcome measure in this study. It is, however, accepted that people have been
found to overestimate their physical activity levels in a self-report questionnaire, particularly
in the obese population (Mahabir et al., 2006; Prince et al., 2008).

Self-management / Self-efficacy
A variety of outcome measures have been used to measure self-management / self-efficacy in
a diabetes population with few applicable to a prediabetes population. The Diabetes
Empowerment Scale (37-item Likert-type questionnaire) has been validated as a reliable
measure of diabetes-related psychosocial self-efficacy (Anderson et al., 2000). The Summary
of Diabetes Self-Care Activities has also been found to be a reliable and valid self-report
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measure of diabetes self-management in a review of 7 different studies in 1,988 people with
diabetes (Toobert, Hampson, & Glasgow, 2000). The questionnaire includes 24 questions on
different topics including self-care, diet, exercise, medication use, foot care, smoking and
blood sugar testing. These outcome measures were appropriate for a diabetes population but
many of the questions would be too specific to diabetes to be valid for a prediabetes
population. The Stanford Self-Efficacy for Managing Chronic Disease 6-item Scale (Lorig,
1996) has been used successfully in the CDSMP to measure self-efficacy. This 6-item scale
covers several domains that are common across many NCDs including diabetes/prediabetes.
The validity and reliability of this scale has been tested and it has been used as an outcome
measure in studies other than the CDSMP but still promoting lifestyle changes in an NCD
population (Collins et al., 2011; Lorig, 1996; MacKay et al., 2012). On review, no research
was found to adequately suggest what a meaningful difference in self-efficacy would be (e.g.
MCID), however, Lorig and colleagues (2001) determined a 0.5 (SD 2.4) mean change in
self-efficacy following the CDSMP was significant and considered to be of relevance in 489
adults with chronic disease including diabetes/prediabetes. For this reason it was an
appropriate secondary outcome measure in this study with a mean change of ≥0.5 considered
meaningful.

Acceptability
Acceptability is typically assessed qualitatively. This can be done via focus groups or online
feedback or open ended questions (Ayala & Elder, 2011; Gitlin et al., 2008; Smith SM, 2012;
Vandelanotte & De Bourdeaudhuij, 2003). Due to the pragmatic nature of this study a
questionnaire comprising open-ended questions was used.

As explained in the introduction, interventions that help prevent and manage the increasing
prevalence of diabetes/prediabetes, particularly in the most at risk ethnic groups, are the
current focus of health care systems globally. Health policy in NZ is therefore targeting
initiatives to Māori and Pacific people (Alcorn, 2011; MoH, 2011). However, it is known that
both Māori and Pacific people are low users of health services (Ellison-Loschmann & Pearce,
2006; Sopoaga, Parkin, & Gray, 2012) therefore the challenge is to provide an intervention
programme that is culturally acceptable and will ensure recruitment and retention is adequate.
Furthermore, cultural acceptance has been found to support health education as demonstrated
by two observational studies that showed when cultural differences that affected health
beliefs, attitudes, and behaviours were considered, health education was found to be more
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effective (Sarkar et al., 2006; Silva et al., 2011). Cultural acceptability was therefore a focus
in the concept development for the programme reported on in the following chapters.
Processes and strategies were put in place to optimise cultural acceptability including: 1)
recruiting a nurse to work in the programme team who had a specific role as a Māori and
Pacific community outreach nurse and therefore more ready access to the target population,
and 2) recruiting a physiotherapist to develop the programme who had an existing working
relationship with both the Māori and Pacific health providers within the Dunedin City and
who could thus ensure a smooth and efficient referral process; 3) clearly acknowledging
participants’ rights so if they wished to bring a support person / whānau member to the
programme they could do so; 4) a holistic attitude was taken towards health during the
education topics in line with Sir Mason Durie’s Te Whare Tapa Whā model (Rochford, 2004)
where the four cornerstones to health (mental, physical, spiritual and extended family) were
equally acknowledged.

Adherence and Attrition
Programme attendance was used to measure levels of adherence. Attrition was measured by
the number of participants who did not complete the programme and reasons for this were
recorded.

Summary
The purpose of this study was therefore to evaluate this community rehabilitation programme
for adults with diabetes/prediabetes. Three research questions were determined to be
appropriate for such an evaluation.

Research questions
1. What is the clinical benefit of a 12-week rehabilitation programme, at programme
completion and 3-months following programme completion, for people with
diabetes/prediabetes?
2. What is the acceptability of this programme to participants?
3. What is the adherence to/ attrition from such a programme?

To answer these research questions the clinical outcome data collected at baseline (Week 0),
immediately after the intervention (Week 12) and 3-months beyond the intervention (Week
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26) were analysed to assess clinical benefit. An open-ended evaluation questionnaire was
completed at Week 12 to assess acceptability, and programme attendance and attrition data
were examined to assess adherence and attrition. The following chapters describe the
structure, delivery and outcomes of the community based rehabilitation programme for adults
with diabetes/prediabetes.

-20-

CHAPTER 3: METHOD
This chapter describes the study design, the recruitment of participants, the clinical outcome
measures and the intervention used in the study and the method of data analysis. The purpose
of this study was to evaluate the clinical outcomes, acceptability and adherence of a 12-week
rehabilitation programme for people with diabetes/prediabetes.

DESIGN
The study was a prospective observational study of mixed method design. Potential
participants were adults (>18 years) with diabetes/prediabetes who acted as their own
controls. Participants who fulfilled the inclusion criteria were eligible to enter the 12-week
programme which consisted of two 90 minute combined education and exercise sessions per
week for programme duration. Clinical outcome data were collected at baseline (Week 0),
immediately after the programme (Week 12) and at 3-months follow-up (Week 26) to assess
the clinical benefit. An open-ended evaluation questionnaire was completed at programme
completion to assess acceptability, and programme attendance data were collected to assess
adherence and attrition.

PARTICIPANTS
Recruitment
Recruitment to the programme was primarily from providers of health and disability services
in the region as well as by word of mouth. As physiotherapists work as front line practitioners
in NZ, interested participants could self-refer. The programme was promoted to health
providers including the 30 General Practitioner (GP) practices within the Dunedin city area of
the Southern Primary Health Organisation, the Endocrinology and Diabetes Services team at
the Southern District Health Board, the local Māori and Pacific health providers and the local
branch of the Diabetes Society.
Inclusion Criteria
Potential participants were included in the study if they were over 18 years, either had a
diagnosis of diabetes or prediabetes, were medically stable and were cognitively able to
interpret basic instructions. All participants referred from any of the sources listed above
were required to sign consent to participate in the programme and obtain a full medical
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history from their GP. Participant medical history was used to confirm the diagnosis of
diabetes with an HbA1c reading of ≥50 mmol/mol (ADA, 2010). Prediabetes was confirmed
by either an HbA1c reading of 41-49 mmol/mol (ADA, 2010) or assessed as “very high risk
of developing diabetes in the next five years” using the diabetes risk self-test tool
(www.diabetesauckland.org.nz). HbA1c readings were only taken as part of routine medical
care when a participant visited their GP and not as part of the assessment process for this
study in particular. The date and frequency of HbA1c readings taken by GPs during the 6
month period of the study was not known. Prior involvement in an exercise programme was
not a part of the inclusion criteria.

Exclusion Criteria
Potential participants were excluded if they had any cardiovascular problems that limited
their participation in aerobic or resistance exercise. These problems included unstable angina,
having had a myocardial infarction within the last month, a resting heart rate of >120 bpm,
resting systolic blood pressure >180 mmHg or resting diastolic blood pressure greater than
100 mmHg (ACSM, 2008; ATS, 2002). Participants were also excluded if they had a
neurological condition affecting their walking or any other serious medical condition that
prevented safe participation in exercise.

Ethics
As discussed in Chapter 1 this study involved evaluating outcomes from an existing clinical
programme. All participants that met the eligibility criteria therefore signed a standard
consent form (Appendix A) on day one of the programme. Ethical approval was obtained
from the University of Otago Ethics Committee (Appendix B) to collect the qualitative
evaluation data and the three month post programme data as this was outside routine clinical
practice. Māori consultation was also undertaken with the Ngāi Tahu Research Consultation
Committee alongside this ethical approval. Consequently an additional information sheet and
consent form was read and signed at three month post programme follow up (Appendix C).
All participants and students signed consent for images to be used for research purposes.
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PROCEDURE
Baseline measurement
The programme took place at the University of Otago Student Recreation Centre. On day one
all participants completed the baseline outcome measures explained in detail later in this
chapter. The physiotherapist and nurse supervising the programme were present throughout,
including both education and exercise components, and completed all of the measurements
for each participant. Neither the participants or the physiotherapist or nurse were blinded to
any aspect of the study, including data collection.

Intervention
The intervention comprised an initial twice weekly, 12-week education and exercise
programme with ongoing supervised exercise offered following completion of the
programme.

Education
Each education session ran for 45 minutes prior to the exercise session and included a series
of relevant health topics provided by a variety of health professionals (See Table 2).
The education topics selected were based on evidence from studies that included selfmanagement education for people with diabetes/prediabetes as discussed in the introduction,
namely; benefits of exercise, healthy eating, use of medications, sleep management,
emotional wellbeing and understanding diabetes / hypertension / cholesterol (Aldana et al.,
2005; Lorig et al., 1999) (See Table 2). The short interactive presentations used social
support strategies and other behaviour-change driven pedagogical activities encouraging
participants to evaluate personal behaviours and commit to making changes. The education
topic delivery was broadly based on self-efficacy theory (Bandura, 1978). It incorporated
strategies to enhance self-efficacy through weekly action planning, feedback and problemsolving. In this way the educators acted more as facilitators, assisting participants to make
self-management decisions and achieve success in obtaining their own self-selected goals
(Lorig et al., 1999).
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Table 2. Timetable for the 12-week education programme highlighting topics and presenters.
Week
1

Tues

Topic
Introductions & Initial Assessment

Presenter
Physiotherapist, Nurse
Physiotherapy Student

2

Goal Setting

3

Topic
Further Assessment

Presenter
Physiotherapist, Nurse
Physiotherapy Student

Physiotherapist, Nurse
Physiotherapy Student

Benefits of Exercise

Physiotherapist
Physiotherapy Student

Understanding Blood Pressure

Nurse

Pharmacist

4

Home Exercise Programme

Physiotherapist

5

Label Reading

Dietician

Medication
Question & Answer (i)
Medication
Question & Answer (ii)
Diabetes Education (i)

6

Arthritis Q & A

Arthritis Educator,
Arthritis New Zealand

Healthy Recipes

Dietician

7

Oral Health

Dental School

Breathing and Lung
Problems

Respiratory Nurse Educator

8

Understanding Cholesterol

Nurse

Diabetes Education (ii)

Diabetes Nurse Educator

9

Pain Management

Physiotherapist
Physiotherapy Student

Heart Health

Health Educator,
Heart Foundation

10

Mind and Body Wellness

Mental Health Nurse
Educator

Healthy Feet

Podiatrist

11

Pilates

Physiotherapist
Physiotherapy Student

Portion Sizes

Dietician

12

Final Assessments

Physiotherapist, Nurse
Physiotherapy Student

Healthy Lunch

Everyone
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Thurs

Pharmacist
Diabetes Nurse Educator

Exercise
Exercise sessions ran for 45 minutes and consisted of a 5-minute group aerobic warm-up
followed by a self-driven 40 minute circuit (Figures 1-3) ending with a cool down utilising
flexibility exercises and positive motivation. The warm-up comprised of exercise for all
major muscle groups to gently increase the heart rate in preparation for the exercise circuit.
The exercise circuit consisted of approximately 20 stations of mixed resistance and aerobic
exercises. The resistance exercises targeted the major muscle groups of the legs, arms and
trunk. For each resistance exercise, 1-2 sets of 10-15 repetitions were encouraged of
moderate intensity (50% of 1RM) (Colberg et al., 2010). Aerobic exercise included brisk
walking or using a rowing machine or exercycle. This was also performed at a moderate
intensity (40-60% VO₂max) relating to a level of 12-13 on the Borg Scale Rate of Perceived
Exertion (Borg, 1998; Colberg et al., 2010) for no more than 6 minutes at a time. Participants
were instructed in safe and correct form and technique for each exercise. Exercises were
tailored and progressed to the current abilities of each participant. (Figures 1-3 demonstrate
participants utilising activity stations within the exercise circuit. Consent was gained from all
persons included in the figures).

Figure 1. The exercise circuit: participants using the benches, mats and Swiss ball for upper
limb, lower limb and abdominal resistance exercise.
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Figure 2. The exercise circuit: participants using the steps and dumbbells for upper and
lower limb exercise.

Figure 3. The exercise circuit: participants using the stationary bike and rowing machine,
with a student assisting, for aerobic exercise.

Safety considerations
At the beginning of the programme participants were instructed in the use of heart rate
monitors which were worn to ensure they were not exceeding perceived safe levels of
physical exertion. A safe level was determined as <75% of age predicted maximum heart
rate, which is in line with previous exercise studies in a diabetes population (Church et al.,
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2010; Praet et al., 2008; Sigal et al., 2007). Once participants were used to their heart rate
responses to exercise and understood the feelings of physical exertion, then the wearing of
heart rate monitors was not enforced, and the ‘talk test’ and the Borg RPE were used to
determine safe levels of physical exertion (Borg, 1998; Foster et al., 2008). The ‘talk test’ has
been determined to be suitable for exercise prescription because results correlate accurately
with ventilatory threshold, providing a test can be used as a simple method of estimating
exercise intensity (Foster et al., 2008). A high correlation has also been found between a
person’s perceived exertion rating times 10 and their actual heart rate during exercise, even
among individuals taking medication that affects heart rate (Borg, 1998). Both the Borg RPE
and the ‘talk test’ were simple to use, clinically valuable tools that assessed safe levels of
exercise intensity throughout the programme.

Resting blood pressure was one of the outcome measures recorded at baseline. Any
participant with a resting blood pressure close to the exclusion criteria (systolic ≥180 mmHg,
diastolic ≥100 mmHg) (ACSM, 2008; ATS, 2002) had their resting blood pressure taken
prior to commencing exercise on each occasion until such time as their resting blood pressure
was controlled and was not close to the exclusion criteria. On any particular day a participant
found to have a resting blood pressure exceeding the exclusion criteria could attend the
education session but was not allowed to participate in class exercise. These participants were
subsequently instructed to visit their GP prior to further attendance in the programme.
Following this GP consultation participants could return to the programme and continue to
participate in class exercise (with blood pressure monitored pre and post exercise) provided
their blood pressure remained within the inclusion limits.

The physiotherapist and nurse were present together throughout the duration of the
programme, including both education and exercise components. Combined these medical
professionals had over 8 years’ experience facilitating such programmes. Physiotherapy
undergraduate students were present throughout the programme and able to provide
additional monitoring of the participants alongside the nurse and lead physiotherapist. This
offered extra staff support for those participants recognised with a particularly high
cardiovascular risk profile.
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Programme completion measurement
Following programme completion all baseline outcome measures were repeated. To ensure
consistency this measurement occurred in the same venue with the same members of staff at
the same time of day utilising the same protocol. In addition, participants were asked to
complete a programme evaluation form (Appendix D). This evaluation form provided the
basis to assess the acceptability of the programme.

Ongoing exercise
To reduce the risk of a return to previous sedentary behaviour and help participants maintain
their new exercise behaviours an ongoing supervised exercise class was offered following
programme completion. These classes occurred on the same days of the week, but at an
earlier time. Classes were open to all participants who had completed the 12-week
programme. This exercise class comprised the same exercise components as the initial
programme but without further education sessions.

3-month completion measurement
Three months following the completion of the 12-week programme participants were invited
back to participate in the follow-up outcome measurement. Participants were contacted by
telephone with an information sheet and consent form sent by mail. To participate, the signed
consent form was required. The follow-up outcome measures were recorded at the same
venue with the same members of staff at the same time of day using the same protocol to
ensure consistency.

OUTCOME MEASURES: CLINICAL BENEFIT
All measurements were completed by the registered nurse or physiotherapist running the
programme, in the following sequence, using the protocols detailed below.

Exercise Behaviour
Exercise behaviour was measured using the Stanford Exercise Behaviours Questionnaire
(Lorig, 1996) (Appendix E). This questionnaire produces two scores; the average number of
minutes spent performing stretching and/or strengthening exercises in a typical week, and the
average number of minutes spent performing aerobic activity in a typical week. These scores
together provide an indication of typical weekly physical activity levels. The psychometric
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data and standardised information on how to interpret the questionnaire are presented in
Appendix E.

Self-efficacy
Self-efficacy was measured using the Stanford Self-Efficacy for Managing Chronic Disease
6-item Scale (Lorig, 1996) (Appendix F). Participants rate how confident they are in doing
certain activities, 1 = not at all confident, 10 = totally confident. The scale covers several
domains common to NCDs including symptom control, role function, emotional functioning
and communicating with physicians (Lorig et al., 2001). The psychometric data and how to
interpret the questionnaire are presented in Appendix F.

Resting blood pressure
This was calculated using a DuraShock DS54 manometer (Welch Allyn, New York) with a
reusable FlexiPort Velcro cuff (Figure 4). This manometer has been determined as an
accurate and valid measurement tool of blood pressure (NZGG, 2012). The manometer used
was properly maintained and calibrated as per recommended guidelines (NZGG, 2012).

Figure 4. DuraShock manometer with velcro cuff used to measure blood pressure.
(Figure accessed from: http://www.welchallyn.com/apps/products/product.jsp?id=16-vo-96-1228932062479 (23/06/2013))

Cuff size used was appropriate for the arm circumference measured. Participants were
instructed to sit at rest for 5 minutes without talking prior to blood pressure measurement
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being taken in line with the ACSM protocol (ACSM, 2008). Tight clothing was removed, the
left arm was supported, with the cuff at heart level, and the hand was relaxed.

Weight
Weight was measured by Seca 813 digital scales (Seca, Hamburg) to within 100g, without
heavy clothing (i.e. shoes off). Seca 813 scales can hold up to 200 kilograms, are extra wide
and low to the ground to allow for ease of balance when stepping on and off.

Figure 5. Seca 813 Scales used to measure body weight
(Figure accessed from: http://www.seca.com/english/us/home/products/details/seca/product/flat_scales_265/seca_813/
(23/06/2013))

Waist Circumference
Waist circumference was recorded by the same clinician each time using the ACSM
published guidelines (ACSM, 2008). The tape was held parallel to the floor and lay snug but
not tightly against the skin. Waist circumference was recorded on the right side midway
between the lower rib margin and the iliac crest to the nearest 5 mm with plastic stretchresistant tape at the end of a gentle expiration (ACSM, 2008) (NZGG, 2012). Each
measurement was repeated twice, if the measurements were within 1 cm of one another, the
average was calculated. If the difference between the two measurements exceeded 1 cm, the
two measurements were repeated (WHO, 2008).
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Six Minute Walk Test (6MWT) (Primary outcome measure)
The six minute walk test was used as the primary outcome measure. The reliability, validity
and responsiveness of this measure has previously been discussed in the introduction. A 30
metre track was set out using cones every 3 metres. The standardised protocol as described by
the American Thoracic Society was observed (ATS, 2002). See Appendix G for a summary
of the protocol. The 6MWT was completed twice during the first week of the programme.
The results from the two tests were checked to make sure they were within 10% of each
other, if not, the 6MWT was done a third time and the mean taken of the closest two tests as
the baseline.

Grip strength
Grip Strength was measured using the Hydraulic Hand Dynamometer (Jamar®,
Nottinghamshire, UK) (Figure 6). The Jamar hand dynamometer is the most widely used
instrument with established test-retest, inter-rater and intra-rater reliability (Roberts et al.,
2011). Grip strength was measured in sitting, with the forearms resting on the arms of the
chair, elbows slightly bent using the dominant hand. The needle was set to zero, the dial
facing away so participants could not view their own results while undertaking the test. The
participant was encouraged to squeeze the dynamometer as long and as tightly as possible or
until the needle stopped rising. The staff member read grip strength on the outside dial to the
nearest kilogram (Roberts et al., 2011). The highest of three measurements was taken in line
with the ACSM guidelines (ACSM, 2008).

Figure 6. Hydraulic Hand Dynamometer used to measure hand grip strength.
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(Accessed from: http://www.pattersonmedical.com/app.aspx?cmd=getProduct&key=IF_921002866 (04/02/2014))

OUTCOME MEASURES: ACCEPTABILITY
The self-report programme evaluation form provided the basis for assessing the acceptability
of this study (Appendix D). This evaluation form was designed specifically for evaluating the
acceptability of the programme.

OUTCOME MEASURES: ADHERENCE AND ATTRITION
Attendance at either the 12-week programme or the subsequent exercise sessions was
recorded for all participants. Participants who ceased attending the 12-week programme for
more than 3 sessions in a row without notification, were contacted by telephone to discuss
reasons for non-attendance.

DATA ANALYSIS
Data analysis was performed using SPSS version 22 statistical package. Descriptive analysis
of the demographic data provided information on the mean, standard deviation, and 95%
confidence intervals for each of the outcome measures. The outcome measures were observed
graphically for change trends at baseline (Week 0), at programme completion (Week 12) and
at 3-months follow-up (Week 26). Analysis for significant change was completed for all
primary and secondary outcome measures, between baseline and programme completion and
between baseline and 3-month follow-up. Parametric tests (Paired samples t-test) were
employed when the Kolmogorov-Smirnov test of normality identified the data to be of
normal distribution. Non-parametric tests (Related samples Wilcoxon signed rank test) were
employed when the data were not normally distributed. Significance level was p = ≤0.05.

The written qualitative data collected from open ended questions in the programme
evaluation form were examined using thematic analysis (Braun & Clarke, 2006). A coding
process was used to develop themes and categories from the data, with coded statements to
support the categories (Braun & Clarke, 2006). Coding involved several readings of the data
to identify important ideas and patterns of information to determine the key list of categories.
The categories were then reviewed, and similar concepts grouped, to form themes. To assess
clarity of the themes / categories an additional coder was employed for a second pass of the
raw qualitative data. Coding between reviewers was determined to be of good consistency.
This dual-review process is in line with thematic analysis (Braun & Clarke, 2006).
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CHAPTER 4: RESULTS
This chapter describes the demographics and characteristics of the participants and the
clinical benefit, acceptability and adherence/attrition results.

CHARACTERISTICS AND FLOW OF PARTICIPANTS
Thirty eight adults volunteered and were screened for participation in this study. Two
participants were excluded from the study; one did not meet the inclusion criteria, the other
was unable to commit to the programme schedule due to competing obligations. Thus 36
participants were eligible to complete the programme and were assessed at baseline; 15
(42%) were male, with a mean age of 62 years (SD 10.9). The flow of participants through
the study is presented in Figure 7. Baseline characteristics of participants are presented in
Table 3. Participants were all either overweight or obese with 31 of the 36 participants (86%)
experiencing multimorbidity. Twelve (33%) participants identified as either of Māori or
Pacific ethnicity. Twenty-five of the 36 participants (69%), completed the 12-week
programme, 80% (20/25) of whom returned for the 3-month follow-up re-assessment. As
displayed in Table 3 participant demographics remained consistent, with no significant
differences between any of the characteristics over the three phases of data collection.

ADHERENCE AND ATTRITION
The flow of participants through the study and those lost to follow up are outlined in Figure
7. At baseline 36 participants had been recruited; 25/36 remained at Week 12 (30% attrition)
and 20/25 returned at the 3-month follow-up, giving an overall attrition rate of 44%. Of the
20 participants who returned for 3-month follow up, 14 regularly attended the continued
exercise class. There were three explanations for attrition: medical reasons, transport costs
and work/time commitments. The medical reasons were unavoidable and not related to the
programme. They included: advancing on the waiting list to receive a total knee replacement,
undergoing radiotherapy, falling and fracturing an ankle and contracting a blood infection
following dialysis. The transport barriers were related to the cost of fuel and parking whilst
living on social benefit, unforeseen expensive car maintenance and poor bus links to homes
in outlying suburbs. The attrition related to work/time commitments included the
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Assessed for eligibility
(n = 38)

Excluded:
Inclusion criteria not met (1)
Unable to participate (1)

Week 0

Baseline outcome measures
(n = 36)

12-week education and exercise programme
 45 min education & 45 min exercise
 2 x week
Lost to follow-up:
Medical reasons (8)
Transport costs (1)
Work/Time commitments (2)

Week 12

Baseline outcome measures repeated &
programme evaluation form completed
(n = 25)

Ongoing optional exercise programme
 60 min exercise
 2 x week
Lost to follow-up:
Medical reasons (2)
Work/Time commitments (2)
Transport costs (1)
Week 26

Baseline outcome measures repeated
(n = 20)

Figure 7. Flow of participants through to the completion of the study and those lost to follow
up.
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Table 3. Demographics and characteristics of participants at baseline, Week 12 and Week 26 and those lost to follow up.

Characteristic

Week 0

Week 12

Week 26

Included

Completed

Lost to
follow up

Completed

Lost to follow
up

(n = 36)

(n = 25)

(n = 11)

(n = 20)

(n = 5)

Age (yr), mean (SD)

62 (11)

65 (11)

54 (8)

65 (10)

62 (15)

Sex, number male (%)

15 (42)

10 (40)

5 (45)

7 (35)

3 (60)

NZ European

23 (64)

17 (68)

6 (55)

13 (65)

4 (80)

Māori

8 (22)

5 (20)

3 (27)

4 (20)

1 (20)

Pacific

4 (11)

2 (8)

2 (18)

2 (10)

0 (0)

Asian

1 (3)

1 (4)

0 (0)

1 (5)

0 (0)

35.7
(9.0)

34.2
(6.9)

39.3
(12.1)

35.1
(7.4)

30.3
(2.1)

Type II diabetes /
prediabetes only

5 (14)

4 (16)

1 (9)

4 (20)

0 (0)

Multimorbidity
including
type II diabetes /
prediabetes

31 (86)

21 (84)

10 (91)

16 (80)

5 (100)

Ethnicity, number (%)

Body Mass Index
(kg/m²),
mean (SD)
Morbidity, number (%)
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Table 4. Mean (SD) at each assessment time and mean (95% CI) difference and effect size between assessment times.

Time

Outcome

Six minute walk test (m)
Waist circumference
(cm)
Weight (kg)
Systolic BP (mmHg)
Diastolic BP (mmHg)
Exercise behaviour
Aerobic (min/wk)
Exercise behaviour
Stretch/strengthen (min/wk)

Difference between times

Week 0

Week 12

Week 26

Week 12 – 0

Week 26 – 0

(n = 36)
420
(104)
120
(22)
102.9
(27.2)
130
(14)
82
(9)
81
(105)

(n = 25)
529
(109)
113
(19)
96.7
(21.0)
131
(15)
77
(8)
124
(93)

(n = 20)
507
(124)
115
(19)
98.2
(22.2)
127
(14)
77
(6)
146
(112)

(n = 25)
87**
(65 to 109) d = 1.02
–3*
(–6 to –1) d = -0.34
0.1
(–0.4 to 0.7) d = -0.26
4
(2 to 11) d = 0.07
–3
(–7 to 2) d = -0.59
53**
(26 to 81) d = 0.43

(n = 20)
60**
(21 to 100) d = 0.76
–3
(–6 to 1) d = -0.24
–0.5
(–1.4 to 0.4) d = -0.19
1
(–7 to 10) d = -0.21
–5*
(–9 to –0.5) d = -0.65
71**
(25 to 118) d = 0.60

20
(300)

44
(44)

70
(59)

29**
(12 to 47) d = 0.11

59**
(30 to 89) d = 0.23

7.7
(1.5)
38.7
(13.2)

0.7
(–0.2 to 1.6) d = 0.45
0.6
(–0.8 to 2.1) d = 0.08

0.8
(0.04 to 1.5) d = 0.67
2.6*
(0.5 to 4.7) d = 0.21

6.4
7.3
(2.3)
(1.7)
36.2
37.1
Grip strength (kg)
(10.2)
(11.5)
** p-value (≤0.01). * p-value (≤0.05). d=Cohen’s d.
Self-efficacy (0–10)

Difference between times
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timing of the programme during the day and working this around a full/part-time occupation.

There were no adverse events reported during the programme. In those participants who
completed the 12-week programme there was 70% adherence. Out of a maximum 550
sessions to attend (25 participants x 22 sessions) a total of 385 of the sessions were attended.
Thirteen participants attended ≥75% of the sessions, 10 participants attended ≥50% of the
sessions and 2 participants attended <50% of the education sessions.
CLINICAL BENEFIT
The summary data collected at baseline (Week 0), programme completion (Week 12) and at
the 3-month follow-up (Week 26) of primary and secondary outcome measures are presented
in Table 4. Results are reported as mean (Standard Deviation (SD)), mean difference (95%
Confidence Interval (CI)) and effect size (Cohen’s d). Parametric tests (Paired sample t-test)
were employed for all secondary outcome measures except self-efficacy. The non-parametric
test (Related samples Wilcoxon signed rank test) was employed for the self-efficacy data.

Primary outcome measure
Six minute walk test (6MWT)
Table 4 shows clinical and statistical significant increases in 6MWT mean distance both from
baseline to Week 12 of 87 m (95% CI 65-109; p≤0.01) and from baseline to 3-months beyond
programme completion of 60 m (95% CI 21-100; p≤0.01). This represents a large effect size
change at Week 12 (d = 1.02) and a medium to large change at 3-months (d = 0.76).

Figure 8 displays the mean 6MWT distance and the individual 6MWT distance for baseline
to programme completion to 3-month follow-up.
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750

metres

650
550
450
350
250
150
6MWTbaseline

6MWT Wk 12

6MWT 3month f/u

Six minute walk test mean distance (m): baseline to Week 12 to 3month follow-up.

(a)
750
650

metres

550
450
350
250
150
6MWTbaseline

6MWT Wk 12

6MWT 3month f/u

Six minute walk distance (m) for each participant: baseline to Week
12 to 3-month follow-up.

(b)
Figure 8. Results for six minute walk test at each assessment time: baseline, Week 12 and 3
month follow-up. (a) mean (b) individual change
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Figure 8 shows that from baseline to the end of the 12-week programme participants
consistently demonstrated improvements with greater distances walked for the 6MWT. At 3month follow up this improvement from baseline remained in all but one participant who
reported a “flare-up” of knee osteoarthritis at the time of 3-month follow-up re-assessment,
accounting for the outlier observed.

Secondary outcome measures
Blood pressure
Table 4 displays a mean reduction in diastolic blood pressure at Week 12 of -3 mmHg (95%
CI -7 to 2) that further reduced to -5 mmHg (95% CI -9 to -0.5) at Week 26, the latter being a
significant difference. This reduction was not observed for mean systolic blood pressure.
Waist circumference
Table 4 shows a mean reduction in waist circumference at Week 12 of -3cm (95% CI -6 to 1) which represented both a clinical and statistically significant change (p≤0.02). This clinical
significance remained at 3-months beyond programme completion.
Exercise behaviour
Table 4 displays a statistically significant increase in self-reported mean minutes per week
spent performing aerobic exercise from baseline to Week 12 +53 min/wk (95% CI 26-81,
p≤0.01) and from baseline to 6 months +71 min/wk (95% CI 25-118, p≤0.01). This clinical
and statistically significant increase also occurred for mean minutes per week spent
performing stretching/strengthening exercises from baseline to Week 12 +29 min/wk (95%
CI 12-47, p≤0.01) and from baseline to 6 months +59 min/wk (95% CI 30-89, p≤0.01).

For clinical significance the aerobic data were further explored (Figure 9) to identify how
many participants were active enough to reach the ACSM exercise duration
recommendations, of 150 min/wk for people with diabetes/prediabetes.
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14
12
10
8
6
4
2
0
inactive

active

inactive

active

inactive

Baseline

Baseline

Week 12

Week 12

active

3 month f/u 3 month f/u

Figure 9. Comparison of number of participants who self-reported reaching exercise
recommendations at baseline, on programme completion (Week 12) and 3-months
following programme completion.

Figure 9 displays the number of participants who reached the weekly aerobic exercise
guidelines increased from baseline to programme completion (Week 12), to 3-months followup. At baseline 25% of participants (5/20) completed sufficient exercise to manage their
diabetes/prediabetes as per the guidelines, but this improved to over 50% (11/20) 3-months
following programme completion.

The stretching/strengthening exercise data were further explored for clinical significance.
Rates of participants reporting some stretching/strengthening exercise per week were
compared to the number of participants who reported doing none. The clinical implications of
this are that strengthening (resistance) exercise is known to be important for
diabetes/prediabetes management and stretching exercise for flexibility is important for
physical function as explained in Chapter 2. The tool used to measure change in exercise
volume was not sensitive enough to further differentiate between stretching or strengthening
exercise. Figure 10 displays self-reported rates of completing stretching / strengthening
exercise at each of the three timeframes.
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Baseline

Week 12

Week 12

Yes

3 month f/u 3 month f/u

Figure 10. Comparison of number of participants self-reporting performing
stretching/strengthening exercise at baseline, programme completion (Week 12) and 3months following programme completion.

Figure 10 displays the number of participants reporting some stretching/strengthening
exercises during the week as steadily increasing. At baseline over half the participants
reported performing no stretching/strengthening exercise. By programme completion over
75% (17/20) of participants reported doing some stretching/strengthening exercise during the
week and this increase remained 3-months beyond programme completion.

Self-efficacy
Table 4 displays a mean increase in self-efficacy at both Week 12 +0.7 (95%CI -0.2 to 1.6)
and at 3-month beyond programme completion +0.8 (95%CI 0.04 to 1.5). Though this
represents a clinically meaningful change (≥0.5) this was not determined to be statistically
significant. This represents a small to medium effect size change at Week 12 (d = 0.45) and a
medium to large change at 3-months (d = 0.67).
Weight and Grip Strength
There were no clinical or statistically significant changes in either mean weight or grip
strength measures.
ACCEPTABILITY
From the thematic analysis of the questionnaire data, two themes relating to the acceptability
of the programme emerged and these were “Social support” and “Self-management”. There
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was a marked lack of negative feedback. The main point related to people in employment
requesting evening classes instead of day classes to allow for them to be able to work and
attend the exercise programme. Table 5 shows these two themes and their associated
categories with supporting statements.

Table 5. Themes, categories and coded statements from the thematic analysis of the
questionnaire data used to determine acceptability.

Category:

Theme: Social Support
Coded statement:

Participants

“The way you meet people, friendship and fellowship with one
another”
“Togetherness with other humans with a common purpose”
“Sociability”
“Getting involved with the positive reinforcement the community
setting provided”
“I enjoyed being with the people in the programme”
“Interaction with participants who have the same symptoms as myself”

Staff

“The friendly encouraging atmosphere”
“The non-judgemental attitude – we are all hard enough on ourselves”
“Staff = Warm and supportive personalities”
“Understanding educators”
“Friendly support of the staff”

Students

“Found students helpful and considerate”
“The help given by students with various exercises”
Theme: Self-Management
Coded statement:

Category:
Motivation

“Makes you want to do more exercise, keeps motivation”
“Motivates me to be fit and healthy”
“It got me motivated to actually attend something in the community”
“Encouraged me to help myself”

Confidence

“Learning how to exercise safely and proudly!”
“Being able to do the exercises which at first I thought I wouldn’t be
able to manage”

Safety

“Exercise awareness”
“Assistance in understanding the most effective exercise for specific
muscle groups with correct form”

Empowerment

“I found out a whole lot of info that has helped me to make better
informed decisions”
“I learnt lots of good things about how to look after my health”
“I am the person who can improve my health outcomes”
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The theme “social support” developed from the relationships made between the staff,
physiotherapy students and participants, as demonstrated in the coded statements. The “selfmanagement” theme developed from the increased motivation, confidence, safety and
empowerment provided by the programme, as illustrated in the coded statements.

SUMMARY
Clinically significant improvements were found in those participants who completed the
programme, from baseline to programme completion and from baseline to 3-months beyond
programme completion for the mean results for 6MWT, waist circumference, diastolic blood
pressure, exercise behaviour and self-efficacy. Mean weight, grip strength and systolic blood
pressure did not change significantly. The qualitative evaluation data indicated good
programme acceptability. This was demonstrated by themes, categories and coded statements
suggesting a supportive, motivating, friendly and informative atmosphere within the
programme. There was an overall 44% (16/36) attrition during the programme and of those
who completed the programme at 12-weeks there was an average 70% (385 sessions out of
550) session adherence rate with over 50% of participants attending more than 75% of the
available education sessions. The following chapter will discuss these findings in the context
of evidence presented in the literature review, as well as cover the study limitations, the
clinical implications and future direction for further research.
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CHAPTER 5: DISCUSSION
The study presented in this thesis evaluated the clinical outcomes, acceptability and
adherence/attrition of a 12-week rehabilitation programme for people with
diabetes/prediabetes.
The purpose was to answer three research questions:
1. What is the clinical benefit of a rehabilitation programme, at programme completion
and 3-months follow-up, for people with diabetes/prediabetes?
2. What is the acceptability of this programme to participants?
3. What is the adherence to/ attrition from such a programme?

CLINICAL BENEFIT
To assess the clinical benefit health-related physical fitness, exercise behaviour, and selfefficacy data were collected and analysed between baseline (Week 0) and immediately after
the intervention (Week 12) and 3-months follow-up (Week 26) for statistical and clinically
significant changes. Clinically significant increases were found in cardiorespiratory fitness,
self-efficacy for managing health and time spent exercising per week as well as decreases in
waist circumference and diastolic blood pressure and all these changes were maintained at
Week 26. Systolic blood pressure, weight and hand-grip strength demonstrated no clinically
significant change.

Health-related physical fitness
Cardiorespiratory fitness
As explained in the literature review the 6MWT was used as the primary outcome measure in
this study, as a clinical measure of cardiorespiratory fitness, though it is acknowledged that
this test has not been used for this purpose in a specific diabetes/prediabetes population.
Results showed a mean walking distance increase from Week 0 to Week 12 of 87 m (95% CI
65-109; p≤0.00; d = 1.02) and from Week 0 to Week 26 of 60 m (95% CI 21-100; p≤0.01;
d=0.76). With the MCID for the 6MWT credited as about 50 m in an older adult population
with NCD’s (Perera et al., 2006; Redelmeier et al., 1997), these are noteworthy results. These
results demonstrate a clinically meaningful increase in walking distance, attributable to
improvement in cardiorespiratory fitness, both at programme completion and 3-month follow
up, in these participants with diabetes/prediabetes. Improvement in cardiorespiratory fitness
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is associated with an improvement in diabetes control (Church et al., 2005; Jakicic et al.,
2012), and a reduction in the risk of developing diabetes (Lamonte et al., 2005). These results
compare favourably with previous studies that applied the 6MWT as a primary outcome
measure in lifestyle interventions for older adults with multimorbidity. For example Polcaro
et al (2008) in a non-randomised clinical trial investigating outcomes of a cardiac
rehabilitation programme showed improvements in 6MWT, with an increase in mean walking
distance of 78 m (SD 59; d=0.72) in 388 older adults, 60% of whom had multimorbidity
including diabetes/prediabetes (Polcaro et al., 2008). It is worth noting the effect size was
similar to that found in this study at 3-months post programme completion (d=0.76). The
results concur with those of Messier et al (2004) who found increases in six minute walk
distance in an RCT comparing a healthy lifestyle advice group (control) with either a diet
and/or exercise lifestyle intervention group in obese older adults with knee osteoarthritis
(Messier et al., 2004). These authors found statistically and clinically significant increases in
distance walked in the exercise only group +49 m (95% CI 23-74; p≤0.05) and in the diet and
exercise group +62 m (95% CI 36-874; p≤0.05) compared to the control group -5 m (95% CI
-30-20). The results of the study by Messier et al (2004) are particularly relevant as the
demographics of participants in their study are comparable with the demographics in the
present study. Approximately 25% of participants came from ethnic minority groups in the
Messier (2004) study, compared to 33% in this study, they had a mean BMI of 34 kg/m²,
compared to 35.7 kg/m² in this study, and over 80% of participants had multimorbidity
including diabetes/prediabetes, compared to 86% in this study. Both the studies by Polcaro et
al (2008) and Messier et al (2004) support the use of the 6MWT as an appropriate outcome
measure of an aerobic lifestyle intervention in a diabetes/prediabetes population and their
results corroborate the clinically significant increases in cardiorespiratory fitness found in this
study.
The literature review (Chapter 2) included an explanation of how resting blood pressure
could also be used as an objective measure of cardiorespiratory fitness. In the study there was
a reduction in mean diastolic blood pressure of -3 mmHg (95% CI -7 to 2) at Week 12 and a
statistically significantly mean reduction evident by Week 26 of -5 mmHg (95% CI -9 to -1)
(p≤0.05) (Table 4). Although relatively small, the change in mean diastolic blood pressure is
consistent with other studies included in a recent meta-analysis (Hayashino et al., 2012),
however it is acknowledged the confidence intervals in our study are far wider than those in
the meta-analysis, most likely due to the small sample size, and thus the interpretation of our
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findings is limited. Hayashino et al (2012) reported an overall mean diastolic reduction of -2
mmHg (95% CI -3 to -1) from 42 RCTs including 2,808 participants in their meta-analysis
investigating the effect of supervised exercise on blood pressure (amongst other variables) in
people with diabetes. ‘Ideal’ diastolic blood pressure is recognised as 60-80 mmHg and ‘pre
high’ diastolic blood pressure is recognised as anything between 80-90 mmHg and ‘high’
diastolic blood pressure is anything above 90 mmHg (NZGG, 2012). As noted in Table 4 the
baseline (Week 0) mean diastolic blood pressure in our study was in the ‘pre high’ blood
pressure category (82 mmHg) and decreased to the ‘ideal’ blood pressure range at Week 12
(77 mmHg) and remained within this range at Week 26 (77 mmHg). These results suggest a
clinically significant reduction in diastolic blood pressure, however it is difficult to compare
to the results found by Hayashino et al (2012) as they do not report baseline values in their
meta-analysis.
The mean results for systolic blood pressure in our study did not change from baseline. These
results are at variance with the results from previous meta-analyses that investigated the
effects of exercise on cardiovascular risk factors in people with diabetes (Chudyk & Petrella,
2011; Hayashino et al., 2012). In the meta-analysis by Hayashino et al. (2012), they detected
a mean reduction in systolic blood pressure of -2 mmHg (95% CI -4 to 0) following
supervised exercise. In their meta-analysis Chudyk and Petrella (2011) observed a significant
mean change of -4 mmHg (95% CI -7 to 0) following at least 8 weeks of combined aerobic
and resistance exercise training, although they did comment on the significant heterogeneity
of the studies included in their review. In contrast, Sigal et al (2007) noted no significant
change in systolic blood pressure from baseline (131 mmHg SD 22) at 3-month (133 mmHg
SD 26) and 6-month (129 mmHg SD23) reviews in 251 older adults with diabetes who
completed 3-months of resistance and aerobic exercise training. These results correspond
more closely with the results found in our study and may be explained by the fact that the
baseline mean blood pressures were only slightly above a normal range, therefore large
reductions were unlikely to occur.

Body composition
As highlighted in the literature review body composition is a measure of health-related
physical fitness, and waist circumference is a measure of body composition. The waist
circumference results from our study add support to the improvements in health-related
physical fitness found in the 6MWT and diastolic blood pressure outcome measures. Results
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for waist circumference showed a mean -3cm decrease at Week 12 (95% CI – 6 to – 1) that
remained at Week 26 (95% CI – 6 to 1) (Table 4). However it is noted that the lower end of
these 95% Confidence Intervals touch on the margin of error that was considered reasonable
in the measurement of waist circumference described in the method (+/- 1cm). Therefore the
strength of these findings must be tempered due to the fact that some of the results may have
been chance findings not associated with the interventions themselves.

Waist circumference is a known modifiable cardiometabolic risk factor in people with
diabetes/prediabetes (Chudyk & Petrella, 2011; Janssen et al., 2004) and a ≥3 cm reduction in
waist circumference has been shown to have a significant benefit on cardiometabolic risk
factors in women with prediabetes (Balkau et al., 2007) and men with diabetes/prediabetes
(Dekker et al., 2007). The 3cm mean reduction found in this study is therefore indicative of a
decreased cardiometabolic risk which is clinically beneficial because CVD is the leading
cause of morbidity and mortality in people with diabetes (ADA, 2013). Pooled data from 34
studies included in a meta-analysis investigating the effects of aerobic exercise and resistance
exercise on CV risk factors in people with diabetes reported a reduction in waist
circumference similar to that observed in our study to be a significant change (mean -3.1 cm
(95% CI – 10.3 to – 1.2)) (Chudyk & Petrella, 2011).
Mean results for weight measured at both Week 12 and Week 26 were the same as for
baseline. This lack of weight change was expected, and is reflected in previous studies on
exercise programmes by people with diabetes/prediabetes (Chudyk & Petrella, 2011;
Dasgupta et al., 2006). The reduction in waist circumference but maintenance of body weight
may be due to changes in body composition, with a combination of decreased visceral
adipose tissue and increased muscle mass (Dekker et al., 2007).

Muscular strength
Improved muscular strength is known to help with diabetes management and prevention
(Colberg et al., 2010) but the outcome measure of muscular strength used in this study (hand
grip strength) did not suggest a clinically significant change. This is despite evidence from
studies suggesting increased muscular strength is achievable following a 3-month aerobic and
resistance exercise programme (Colberg et al., 2010; Praet & van Loon, 2007b). As discussed
in the introduction, the minimal detectable change for hand-grip strength has been reported to
be 3.4 kg in an obese population with kidney disease (Segura-Ortí & Martínez-Olmos, 2011)
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but the mean increase in the present study was only 0.6 kg at Week 12 and 2.5 kg at Week
26. Though hand-grip strength has been shown to be an indicator of whole body strength
(Samuel & Rowe, 2012) this result could be explained by fact that the exercise programme in
this study had a focus on the major muscle groups in the upper and lower limb and no
exercise specifically targeted hand-grip strength. Possibly a more appropriate measure of
muscular strength that could have been applied in this clinical setting, would have been the
Thirty-Second Chair Stand Test (Macfarlane, Chou, Cheng, & Chi, 2006) to give an
indication of overall lower limb strength. The Thirty-Second Chair Stand Test has concurrent
validity with the gold standard leg press test in a laboratory, has been used in a large older
adult population including those with diabetes/prediabetes, and involves the task of
repetitively standing-up, which is arguably a more functional activity than hand held
dynamometry (Jones, Rikli, & Beam, 1999).

Exercise behaviour
Mean data from the self-reported exercise behaviour questionnaire showed both statistically
and clinically significant increases in minutes spent performing aerobic exercise per week
(+53 min/wk (95% CI 26 to 81) (p≤0.01) at Week 12 and +71 min/wk (95% CI 25 to 118)
(p≤0.01) at Week 26) (See Table 4). The aerobic exercise data support the clinical benefit of
the programme, as aerobic exercise up to and above 150 mins/wk has been frequently shown
to help to control diabetes and to decrease the risk of developing diabetes in those with
prediabetes (Colberg et al., 2010; Molitch et al., 2003). Figure 9 displays that at 3-months
following programme completion over 50% of participants completed sufficient exercise to
manage their diabetes/prediabetes compared to 25% at baseline.

The mean data from the self-reported exercise behaviour questionnaire revealed significant
increases in minutes spent performing stretching/strengthening exercise +29 min/wk (95% CI
12 to 47) (p≤0.01) at Week 12 and +59 min/wk (95% CI 30 to 89) (p≤0.01) at Week 26. The
increased time spent performing either stretching or strengthening exercise implies clinical
benefit as resistance exercise is well known to help with diabetes control (Colberg et al.,
2010) and this in combination with flexibility exercise has been found to increase range of
motion in people with diabetes allowing greater engagement in activity (Herriott et al., 2004).

This self-reported weekly exercise behaviour could have included time spent participating at
the ongoing exercise programme. The fact that the mean exercise behaviour in participants
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remained increased at Week 26 implies that those participants who did not continue to attend
the optional exercise class remained sufficiently motivated to exercise independently, or at
least to report that they were. This theory, however, was not tested within the current study
and is further discussed in the section on ‘future research’.

Self-efficacy
Results in Table 4 demonstrate a mean increase in self-efficacy at both Week 12 +0.7 (95%CI
-0.2 to 1.6; d=0.45) and Week 26 +0.8 (95%CI 0.04 to 1.5; d=0.67). Though this was not a
statistically significant difference and an MCID is not known for this outcome measure, the
level of change found in this study suggest clinical benefit and is in keeping with results of
other studies. Studies with greater power reported an increase of ≥0.5 as clinically beneficial
following self-management interventions in populations with NCDs and found similar
medium to large effect sizes (Gitlin et al., 2008; Lorig et al., 2001; MacKay et al., 2012).
Lorig and colleagues (2001) found a mean increase of 0.5 (SD 2.4) in self-efficacy was
statistically significant and clinically meaningful in older adults with diabetes/prediabetes
following the CDSMP. In a study of African American older adults a mean change of 0.6 (SD
2; d=0.60) was also statistically significant and considered clinically meaningful (Gitlin et al.,
2008). Furthermore in a feasibility study of 60 people with knee / hip osteoarthritis following
a self-management intervention a mean change in self-efficacy of 0.95 (95% CI 0.43-1.62;
d=0.51) was found (MacKay et al., 2012).
Whilst it is not known if the increase in participants’ confidence to manage their condition (as
assessed in the self-efficacy outcome measure) will result in a longer term change in clinical
outcomes, self-efficacy has been shown to relate to improved diabetes self-management skills
(Anderson et al., 2000; Norris et al., 2001; Sarkar et al., 2006). Improved diabetes selfmanagement skills are known to positively influence clinical, lifestyle and psychosocial
outcomes in people with diabetes/prediabetes (Deakin et al., 2005; Silva et al., 2011;
Steinsbekk et al., 2012).

Summary
In summary clinical improvements were seen in cardiorespiratory fitness (6MWT), diastolic
blood pressure and waist circumference at programme completion and 3 month beyond
programme completion. Participants displayed evidence of increased self-efficacy and
increased exercise behaviour both at programme completion and 3 month beyond programme
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completion. These results together suggest there was a clinical benefit from the education and
exercise programme provided for the participants with diabetes/prediabetes.

ACCEPTABILITY
This study employed a mixed method design to account for the nature of the programme
being a complex intervention. The qualitative data provided an insight into both the
acceptability of, and adherence to the programme. Although the questionnaire did not overtly
ask about acceptance of the programme, the two key themes that emerged from analysis of
the qualitative data: the importance of social support within the programme and the improved
self-management skills developed during the programme, imply the programme’s
acceptability.

In qualitative studies of exercise programmes social support has been found to be a critical
component of acceptability to people with diabetes/prediabetes (Casey et al., 2010; Silva et
al., 2011; Stevens, Lemmink, van Heuvelen, de Jong, & Rispens, 2003). Casey et al (2010)
investigated exercise facilitators and barriers and found a link between the value of the
ongoing monitoring and support provided by staff during a supervised exercise class and
continued class attendance by people with diabetes. The importance of group social support
emerged as a theme in a mixed method design study by Silva et al (2011), they reported
participants felt less isolated by their health condition and enjoyed the social interaction that
the group provided. As well, Stevens et al (2003) found the social support from the group was
a significant indicator of adherence to a health behaviour change programme (Stevens,
Lemmink, van Heuvelen, de Jong, & Rispens, 2003).

Hypothetically, social support and self-management both relate to programme acceptability,
as shown in Figure 11.
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Social Support

Selfmanagement

•Relationships
•Staff /
Participants /
Students

•Motivation
•Confidence
•Safety
•Empowerment

Acceptability
•Programme
adherence
•Health results

Figure 11. Process proposing programme acceptability as a consequence of the two key
themes.

Figure 11 suggests the social support, developed from relationships made between the staff,
students and participants, enhances participant self-management skills. This improved selfmanagement associated with increased motivation, confidence, safety and empowerment,
created from the supportive environment, leads to improved programme acceptability and
adherence. This process is similar to that suggested by Stevens et al (2003) in the Groningen
Active Living Model where perceived fitness, social support and self-efficacy all contributed
toward enjoyment of an exercise programme which led to increased programme adherence
and increased leisure time physical activity (Stevens et al., 2003). In this way the qualitative
data, with the development of the key themes, demonstrates good acceptance of the
programme by the participants.

ADHERENCE AND ATTRITION
The number of sessions completed in the 12-week programme represented a 70% adherence
to the sessions. Out of a possible 550 sessions attended (25 participants x 22 sessions) a total
of 385 sessions were actually attended. This is not the 86% (Sigal et al., 2007) and 90%
(Balducci et al., 2004) exercise programme adherence found in the studies discussed in the
literature review, but those studies were RCT’s which provided free transport for participants
and may not have been representative of ‘real world’ clinical practice. The 70% adherence in
this programme is similar to adherence rates found in pragmatic exercise studies in people
with diabetes/prediabetes. Dasgupta et al (2006) had an exercise programme adherence rate
of 68% and Bjorgass et al (2005) had an overall adherence rate of 77% for a twice weekly 12week supervised exercise class (Bjorgaas et al., 2005).
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Of the 20 participants in the present study who returned for follow up at 3-months, 14 had
regularly attended (≥1 exercise class per week) the post programme exercise class. Thus a
70% adherence rate was maintained at the ongoing exercise class. This ongoing adherence to
the exercise class following the 12-week programme is an important outcome, not least for
demonstrating programme acceptability. Literature suggests that during a structured exercise
programme participants appreciate the monitoring, encouragement and accountability
provided but feel the need for a better transition to the post-programme realities of less
support and supervision (Casey et al., 2010). This 12-week rehabilitation programme
provided a post-programme ongoing exercise class therefore participants were better able to
maintain their new exercise habits from continued community facility access and ongoing
staff / participant support.

As explained in the literature review adherence to increased exercise behaviour has an
important role in reducing the risk of complications in those with diabetes and ultimately in
preventing the onset of diabetes in those with prediabetes (Colberg et al., 2010). This advice
to increase and maintain exercise habits was emphasised in the education component of the
programme. Qualitative results of this study suggest that the level of supportive advice was
not a sufficient motivator for programme attendance. Instead the motivation to maintain
adherence to the programme and remain active appeared to come from the social support
between participants and the encouragement and safe monitoring provided by the staff within
the programme itself.
This study had an overall attrition rate of 30% at Week 12 and 44% at 3-month follow-up.
Reasons for attrition were primarily unforeseen health complications not related to the
programme, including a diagnosis of cancer, a total knee replacement, a fractured foot from a
fall (unrelated to the programme), a blood infection and an uncontrolled mental health
condition. No adverse events were reported nor attrition due to pain or other complication as
a direct result of the exercise programme. The programme was therefore deemed to be safe
and so safety was not linked to programme attrition. The second most reported reason for low
attendance was lack of time and difficulty juggling work commitments with the twice a week
programme. Time constraints / work commitments were discussed as an identified barrier to
exercise within the literature review (Casey et al., 2010; Praet & van Loon, 2007b). It is
interesting to note in Table 3 the mean participant age lost to follow-up demonstrating that
they tended to be younger and still working. This indicates that a scheduled exercise
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programme during working week hours was more suited to older adults. To target a younger,
working population of people with diabetes/prediabetes scheduled exercise in the evening
may be more suitable.

Though the 44% attrition rate seems high, high attrition rates have been seen in other exercise
studies in similar populations (Praet et al., 2008; Silva et al., 2011). Praet et al (2008) had a
60% attrition rate and Silva et al (2011) had an 85% attrition rate, both trials involving a
group of people with multimorbidity including diabetes. However, the reasons for the high
attrition rates have varied in all the studies, with no consistent pattern. Praet et al (2008), in
an RCT comparing 12 months of brisk walking to 12 months of an individualised medical
fitness programme, found overuse injuries accounted for half of their 60% attrition rate,
whereas overuse injuries were not reported by any of the participants lost to follow up in this
study. Silva et al (2011), in the diabetes self-management programme run in South Auckland,
recruited 193 participants into the study but only 71 participants were present at the end of
the 6 week programme for reassessment and only 28 of the original 193 participants returned
at 3-month follow up (Silva et al., 2011). Reasons for this 85% attrition rate were explained
in this study as being a result of the high socially disadvantaged population (Māori (37%);
Pacific (40%)) represented in this study and the associated barriers of transportation, work
schedules and spoken English. Silva et al (2011) also reported on the stressful family life
circumstances in which the participants lived that arose from challenging social, economic
and cultural environments all leading to difficulties with both recruitment and retention. The
present study had a 33% Māori and Pacific combined representation (compared to 77% in the
Silva et al (2011) study), this representation remained consistent throughout the programme
suggesting that the Māori and Pacific participants in this study did not experience the same
barriers. It is therefore seen that high attrition rates may be expected in exercise programmes
for people with multimorbidity, including diabetes, but the reasons are varied.

A potential reason for attrition in our study was the multimorbidity associated with this
patient demographic. Table 3 shows that the participants with multimorbidity were more
likely to be lost to follow up than those with diabetes/prediabetes alone. At baseline 86% of
participants had multimorbidity and 14% diabetes/prediabetes alone. By Week 26 80% had
multimorbidity and 20% diabetes/prediabetes alone as 15 of the 16 participants (94%) lost to
follow-up had multimorbidity. This was not entirely unexpected as it is known that people
with multimorbidity are more likely to be associated with many of the following: be admitted
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to hospital, have longer hospital stays, have poorer quality of life and physical functioning, a
higher incidence of depression, have more frequent GP visits and are more likely to
discontinue a regular exercise routine (Casey et al., 2010; Fortin, Bravo, Hudon, Vanasse, &
Lapointe, 2005; Smith SM, 2012). The clinical management of people with multimorbidity is
therefore known to be complex (Smith SM, 2012), as a result participants with
multimorbidity in the programme were seen as higher risk to be lost to follow up due to
unforeseen health complications.

CLINICAL IMPLICATIONS
The results from this study show that a 12-week education and exercise programme for
people with diabetes/prediabetes run by a physiotherapist, with physiotherapy student
assistance, and a nurse appears to have positive physical, social and mental health benefits for
the participants. The twice a week format and mix of guest speakers from a variety of health
backgrounds including physiotherapists, Dieticians, pharmacists, specialist nurse educators
and podiatrists was well accepted by participants.

In the literature review NZ health policy targeting interventions that help prevent and manage
the increasing prevalence of diabetes/prediabetes in Māori and Pacific people (Alcorn, 2011;
MoH, 2011) was discussed. The review highlighted the importance of providing healthcare to
such populations in a culturally accepted manner to aid adherence as Māori and Pacific
people are known low users of health services (Ellison-Loschmann & Pearce, 2006; Sopoaga
et al., 2012). The fact that a 33% combined representation of Māori and Pacific participants
remained during the 12-week programme and at 3-month follow-up has important
implications. This is a significant representation of Māori and Pacific people when the ethnic
composition of Dunedin City is considered. According to the 2013 NZ census
(www.stats.govt.nz/Census/2013-census) 10% of the Dunedin city population identify as
either Māori or Pacific ethnicity, this is compared to 39% of the South Auckland population.
This therefore suggests that the processes and strategies put in place to develop a culturally
accepted programme were successful. The programme demonstrated not only good
recruitment but also successful retention in Māori and Pacific people. The fact that the staff
running the programme have close working links with the local Māori and Pacific community
may well have been a positive factor in contributing to cultural safety and programme
adherence and needs to be considered for future programmes.
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The programme investigated in this study is an example of an interprofessional team working
together in the community for the benefit of a group of participants with multimorbidity
including diabetes/prediabetes. The programme aimed to educate participants in
diabetes/prediabetes management and increase their health-related physical fitness in order to
keep them out of hospital and living healthier lives for longer in the community. This
programme aligned well with national and global health policy (Epping-Jordan, 2002; MoH,
2011) because healthcare services were delivered in the community, in an innovative yet coordinated manner with a focus on self-management. For example, the qualitative data
indicated that participants often felt more comfortable discussing their health concerns with
either the nurse or the guest presenters at the programme than with their GP. An example of
this quoted by one participant is highlighted: “..opportunity to ask questions without having
to pay for an appointment. Helped clarify issues in my mind . . .”. Sometimes the subsequent
discussion would result in the nurse making an appointment for the participant to visit their
GP. This was an unforeseen consequence of the programme but indicates a valuable link back
to community/general practice. This also aligns with current primary healthcare policy of
‘better, sooner, more convenient healthcare in the community’ (MoH, 2011). This team
approach to patient healthcare is supported in literature suggesting patient satisfaction and
clinical outcomes are improved with complementary healthcare teams of nurses and doctors
working in partnership for the patient (Litaker et al., 2003). This additional support
potentially prevented a greater attrition rate by helping participants access services when
needed to prevent more serious health complications.

LIMITATIONS
This was a pragmatic evaluation of the clinical benefit, acceptability and adherence of an
existing community service, a diabetes/prediabetes rehabilitation programme, and thus there
was no control group and no blinding of the assessors or participants. Furthermore a power
calculation was not completed because the programme’s physical capacity was limited and as
a consequence so was the number of participants in any one programme. The small sample
size therefore limits the strength of the statistical and clinical outcomes and conclusions
drawn.
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As discussed in the method, the education programme was broadly based on self-efficacy
theory. However a recent systematic review suggested that studies following a theoretical
model in diabetes self-management education programmes showed less effect of the
intervention (Steinsbekk et al., 2012), indicating that having a theoretical model underpinning
the programme was not needed to achieve better results. Instead, Steinsbekk and colleagues
(2012) suggested that health professional educator experience along with input from
participants in the planning, implementation and evaluation of the programme may provide a
better effect of the intervention. This highlights the importance of having experienced health
professionals being involved with these programmes, which was the case with this study, but
also the value of input from the participants throughout the programme process. This aspect
was not actively included in the investigations in this study, but will be considered in further
research opportunities in this field.
In this study, participants were not recruited as ‘study participants’, nor was the programme
provided in a controlled study environment. Thus these findings are indicative of outcomes
achievable in a ‘real world’ healthcare setting. The disadvantage of this was that some “gold
standard” outcome measures that would ideally have been used were not practical for use in
this clinical programme being studied. As described in the literature review cardiorespiratory
fitness was used as the primary outcome measure in this study by a surrogate clinical measure
(6MWT), as opposed to the gold standard physiological measure of cardiorespiratory fitness
(VO2 max). Future research could assess cardiorespiratory fitness using a lab based treadmill
or cycle ergometer and calculate VO2 max. However there is good correlation between
cardiorespiratory fitness and the 6MWT (Guyatt et al., 1985) so, even in a properly powered
study, this would not be pragmatic in evaluating ‘real world’ healthcare. This limitation is
also a strength of the programme, identifying measures of improvement or change in a
practical, realistic setting far removed from the controlled environment of many research
opportunities.

It is acknowledged that the baseline data for both of the exercise behaviour outcomes had
SDs greater than the mean (81 min/wk (105) for aerobic exercise and 20 min/wk (300) for
stretching/strengthening exercise) (Table 4). This highlights high variance in individual
response. A small sample size could explain having a SD greater than the mean at baseline,
but this also occurred in the same outcome measure in a sufficiently powered study (87
min/wk (95) for aerobic exercise and 35 min/wk (49) for stretching/strengthening exercise in
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489 people with NCD’s 26% of whom had diabetes) (Lorig et al., 2001). Another explanation
could therefore be the participants’ interpretation of ‘aerobic exercise’. Some participants
may have reported 120 min/wk of housework or gardening that another participant may have
also performed but not considered worth reporting as it was not considered ‘exercise’. This
potential inconsistency/inaccuracy is well recognised in self-report measures for assessing
physical activity levels (Mahabir et al., 2006; Prince et al., 2008). Mahabir (2006) compared
four self-report measures (not including the one used in this study) with doubly labelled water
(gold standard measure of physical activity) in 65 healthy women and found all tests
overestimated the physical activity levels and this was especially so in obese women, which
is more typical of the participants in this study. Future research could apply a more accurate
and direct measure of assessing physical activity in adults, such as use of an accelerometer or
pedometer (Bjorgaas et al., 2005; Prince et al., 2008).

In this study, on completion of the 12-week programme, participants were given the option of
continuing attendance at a supervised exercise class (x2 per week) or to continue exercise
independently. As discussed earlier the ongoing exercise class was attended by 70% of
participants, however all sets of data were assessed together in line with the research
questions. If this were an RCT this would be considered as corrupted data as the intervention
has not been consistent for all participants. It would be of interest to examine whether clinical
benefit differed in those that continued exercise class attendance and those that did not, as
well as what the barriers and motivators to continued attendance at the exercise class were.
Due to such a small sample size, however, a sub-group post hoc analysis was not possible. If
the research was repeated on a larger scale the value of the ongoing exercise class could be
further investigated.

This study was a complex intervention because it was a lifestyle intervention containing
several interacting components (Dieppe, 2004), all that could have an influence on the
outcome measures. For instance, structured exercise was delivered alongside dietary advice,
both of which could have had an effect on weight, waist circumference and resting blood
pressure. Therefore it is not known what impact each of the separate components of the
intervention had on any of the outcome measures, only the programme as a whole. This
problem is discussed in a Cochrane review investigating group based self-management
programmes for people with diabetes explaining it is difficult to define the ‘active ingredient’
in a complex intervention (Deakin et al., 2005). With this in mind there may have been other
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outcomes from this study that the measures used in this study were not sensitive to.
Depression, for example, is well known to be common in people with diabetes/prediabetes
(R. J. Anderson, Freedland, Clouse, & Lustman, 2001; van der Heijden, van Dooren, Pop, &
Pouwer, 2013) and exercise is well known to have a positive effect on people with depression
(Chodzko-Zajko et al., 2009; van der Heijden et al., 2013) however participants’ depressive
symptoms were not measured in this study. Furthermore poor health literacy is known to be
common in NZ and is linked to poor health status (MoH, 2010). Whether this programme had
any effect on health literacy is also unknown. Further research into this programme would
aim to measure these potential outcomes.

Programme acceptability was assessed by written answers to open ended questions. This
limited the value of the qualitative data collected due to lack of space, time and literacy. An
in-depth face to face evaluation may have been more informative and culturally acceptable
for Māori and Pacific people. However due to the pragmatic nature of this evaluation this
option was not possible.

FUTURE RESEARCH
The qualitative data suggest that the atmosphere within the programme was the self-motivator
to continue attending the programme. What was not investigated however were the barriers
that were overcome to attend the first session of the programme. Future research could
investigate what factors influenced potential to attend the programme or not.

This study only included a 3-month follow-up period. It is well known that self-management
of diabetes/prediabetes has to be lifelong, therefore longer term follow up of participants
would be of interest, particularly because of the ongoing exercise class on offer to each
participant completing the initial programme. If a longer follow-up period was used, a top-up
of education could be provided annually alongside the weekly exercise class. Providing
additional education sessions on an annual basis has been found to result in long-lasting
benefits to health and psychosocial outcomes in people with diabetes (Deakin et al., 2005).

This study was an evaluation of the clinical benefit, adherence and acceptability of a
rehabilitation programme for people with diabetes/prediabetes. Results indicate there was a
clinical benefit and sufficient adherence and acceptability to justify the setting up of a multicentre randomised controlled study. There would also be an opportunity to run a cost-benefit
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analysis alongside this main study, as well as more in-depth focus groups. The overriding aim
of such proposals would be to justify to health funders the health benefits (physical, mental
and social) of running an ongoing programme such as this on a regional basis.

CONCLUSION
This study has shown that a 12-week rehabilitation programme for people with
diabetes/prediabetes is feasible and associated with positive physical, mental and social
health outcomes. Providing health professional guided exercise and education in an
appropriate community facility in a non-judgemental manner led to participants engaging
with, and supporting others, in a programme for their own health needs. The adherence rate
of the participants that completed the programme was good and there were no adverse events
reported. Acceptability data suggested participants were satisfied with the programme,
particularly the supportive environment created from the therapeutic relationships developed
with staff and participants alike and how this engendered improved self-management
strategies. Significant clinical outcome benefit was demonstrated with improvements in
cardiorespiratory fitness, waist circumference, exercise behaviour and self-efficacy, all of
which were pertinent measures of diabetes/prediabetes condition management. These clinical
improvements remained 3-months following completion of the programme. This programme
also maintained a 33% Māori and Pacific ethnicity representation.

This study demonstrated that the rehabilitation programme is safe, culturally accepted,
feasible, and provides clinical benefit to the adult participants with diabetes/prediabetes. The
programme aligns with current health priorities supporting streamlined management of
people with complex health conditions and future research is warranted to expand such a
programme into an RCT to investigate both clinical and cost effectiveness.
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APPENDIX A: Consent Form
Surname:

First Names:

Address:

Date of Birth:
Ethnicity:

Contact:
Home =
Work =
Cellphone =

Referral: GP/Self/Other
Address :

I consent to specific medical information pertaining to my condition be provided by my GP.
I consent to having screening measurements (Blood pressure, Weight, Pulse) taken and recorded
for the purpose of this programme.
I understand that I will be provided with education and exercise in a group setting under the
guidance of a Physiotherapist and Registered Nurse. I am aware that I should ask for further
explanation if I am unclear about any aspect of the programme.
I consent for Undergraduate Physiotherapy Students to work with me under the supervision of a
Physiotherapist from the School of Physiotherapy Clinics.
I understand that data regarding my condition and outcomes may be used anonymously for
subsequent research purposes.
I understand that my anonymity will be protected and that information gathered will be
confidential.
I am aware that I am able to inform my treatment provider of any cultural/religious beliefs that
may affect the delivery of this programme.
I am aware that I am able to bring a support person/whanau with me and have them present for
part or all of the programme.
If you have any special needs (e.g. hearing or visual impairment or language difficulties) please
state here:
_____________________________________________________________________
(Please note: Your consent may be withdrawn at any stage by notifying the Physiotherapist)
Signed: …………………………………………
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Date: ……

APPENDIX B: Letter of ethical approval
D12/346

Academic Services
Manager, Academic Committees, Mr Gary Witte

9 October 2012
Mr C Higgs
School of Physiotherapy

Dear Mr Higgs,
I am writing to let you know that, at its recent meeting, the Ethics Committee
received a copy of the Reporting Sheet relating to your Category B ethics
proposal entitled “An Evaluation of the Clinical Outcomes from a Pilot Interprofessional Education and Exercise Programme for People with Long Term
Health Conditions”.

For your future reference, the Ethics Committee’s reference code for this
project is:- D12/346.
The Committee appreciates that Category B proposals may commence as
soon as approval has been obtained at departmental level and that, in some
instances, the research or teaching may be well advanced or even
completed by the time the Reporting Sheet is received by the Committee.
Nonetheless, in the case of this particular proposal (D12/346), the Ethics
Committee has recorded a status for it of Approved HOD at this stage, and
has asked me to pass on it’s views to you as follows:The Committee noted that the application was not formally signed, however
we have accepted the application on the basis of the letters attached which
provided proof of approval. However, for future applications please ensure
that your finalised application is signed off as provided in the form itself. In
that case there is no need for covering letters to be provided.
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The Committee believe this project may be of interest to Maori. Please
supply the Committee with evidence that consultation is underway with the
Ngāi Tahu Research Consultation Committee (Te Komiti Rakahau ki
KāiTahu). If you wish to discuss this please contact Mark Brunton (479 8738,
research.maori@otago.ac.nz)
ro
visit
http://www.otago.ac.nz/research/maoriconsultation/.

Yours sincerely,

Mr Gary Witte
Manager, Academic Committees
Tel: 479 8256
Email: gary.witte@otago.ac.nz

c.c. Professor G D Baxter Dean School of Physiotherapy
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APPENDIX C: Information Sheet
An Evaluation of the Clinical Outcomes from a Pilot Inter-professional Education and
Exercise Programme for People with Long Term Health Conditions.
INFORMATION SHEET FOR

PARTICIPANTS – SIX MONTH REVIEW
Thank you for participating in the 12-week community exercise program. We hope we were
able to show you the benefits of exercise in caring for your health and wellbeing. Please read
this information sheet carefully before deciding whether or not to participate. If you decide
to participate we thank you. If you decide not to take part there will be no disadvantage to
you and we thank you for considering our request.
What is the Aim of the Project?
As you know, the 12-week programme measured the health outcomes of an education and
exercise programme for people with long term health conditions with an emphasis on selfmanagement. To this end we are interested in how you are getting on now to discover what
health outcomes remain 6 months following the commencement of the program. For this
reason we would like to invite you back to Unipol for a six month review.
This project is being undertaken as part of the requirements for the Master’s in
Physiotherapy.

What will Participants be Asked to Do?
Should you agree to take part in this six month review:




all of the measurements that were done at the beginning and end of the programme will be redone. This includes the fitness and strength measurements as well as the weight, waist
circumference, blood pressure measurements and the exercise behaviour questionnaire.
The Physiotherapist (Chris) and the Registered Nurse (Maree) who continue to run the
programme will be the people doing the reassessments.
For your safety heart rate monitors will be worn during the fitness walk test.

Venue: UNIPOL Recreation Centre, University Plaza
Time: We will contact you and arrange a suitable date for you to come back in.
The review will take place during the usual hours of the programme
(1030-1200 Tues & Thurs)
Please be aware that you may decide not to take part in the project without any disadvantage
to yourself of any kind.
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What Data or Information will be Collected and What Use will be Made of it?
The data collected will be securely stored in such a way that only those mentioned below will
be able to gain access to it. At the end of the project any personal information will be
destroyed immediately except that, as required by the University's research policy, any raw
data on which the results of the project depend will be retained in secure storage for five
years, after which it will be destroyed.
The results of the project may be published and will be available in the University of Otago
Library (Dunedin, New Zealand) but every attempt will be made to preserve your anonymity.
If you would like to be provided with the results of the study please tick the box: □
This proposal has been reviewed and approved by the School of Physiotherapy, University of Otago.

Encouragement!
As we explained at the completion of the 12 week programme there is a continuation class
that runs from 0915 to 1015 on Tuesday and Thursday mornings. This involves all of the
exercise components of the programme in a safe and social environment without the
education component. As you have completed the programme you are entitled to come to
either or both of these classes for free. Whilst doing the reassessments you will have the
opportunity to find out more about this continuation class if you wish.
We look forward to seeing you soon.
What if Participants have any Questions?
If you have any questions about our project, either now or in the future, please feel free to
contact either:Chris Higgs
and/or
Associate Professor Leigh Hale
School of Physiotherapy
School of Physiotherapy
(03) 471 6943
(03) 479 5425
chris.higgs@otago.ac.nz
leigh.hale@otago.ac.nz

This study has been approved by the Department stated above. If you have any concerns
about the ethical conduct of the research you may contact the Committee through the Human
Ethics Committee Administrator (ph 03 479-8256). Any issues you raise will be treated in
confidence and investigated and you will be informed of the outcome.
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APPENDIX D: Programme Evaluation Form
Congratulations on completing our programme. We are always striving to improve our
service so we’d like to find out what you thought about this programme, what was good / not
so good and how it could be improved. Thank you for taking the time to complete this.


What was good about the programme?



How could the programme be improved?



What part of the programme did you find most useful?



What part of the programme did you find least useful?



Any other comments?
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APPENDIX E: Exercise Behaviour
Questionnaire
Stanford Patient Education Research Centre
Exercise Behaviors
During the past week, even if it was not a typical week for you, how
much total time (for the entire week) did you spend on each of the following? (Please
circle one number for each question.)
1.Stretching or strengthening exercises

less than 30-60 1-3 hrs more than
none 30 min/wk min/wk per week 3 hrs/wk

0

1

2

3

4

2.Walk for exercise

0

1

2

3

4

3.Swimming or aquatic exercise

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

(range of motion, using weights, etc.)

4.Bicycling (including stationary
exercise bikes)

5.Other aerobic exercise equipment
(Stairmaster, rowing, skiing machine, etc.)

6.Other aerobic exercise
Specify____________________

Scoring
Code each item as the number circled, then covert as follows. If two consecutive
numbers are circled, code the lower number (less exercise). If two nonconsecutive numbers are circled, do not score the item. For "Other aerobic", try to fit the
type of exercise into the existing aerobic categories (i.e., treadmill as "other aerobic
equipment”), otherwise leave as "other aerobic" (i.e., "dancing"). However, if exercise
that is not aerobic, such as yoga or weight training, do not score as aerobic. Yoga,
weight training, tai chi, etc., should be scored as "stretching or strengthening".
Each category is converted to the number of minutes below. Time spent in stretching or
strengthening is the value for item 1. Time spent in aerobic exercise is the sum of the
values for items 2 through 6.
None

0

Less than 30

30-60

1-3

More than 3

minutes/week

minutes/week

hours/week

hours/week

15

45

120

180
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Characteristics
Stretching/strengthening (minutes/week) tested on 1,127 subjects with chronic disease.
N=51 for test- retest.
No. of

Observed

Standard

Internal Consistency

Test-Retest

items

Range

Mean

Deviation

Reliability

Reliability

1

0-180

40.1

54.8

—

.56

Aerobic exercise (minutes/week) tested on 1,130 subjects with chronic disease. M=51
for test-retest.
No. of

Observed

Standard

Internal Consistency

Test-Retest

items

Range

Mean

Deviation

Reliability

Reliability

5

0-540

90.6

90.9

—

.72

Source of Psychometric Data
Stanford Chronic Disease Self-Management Study. Psychometrics reported in: Lorig K,
Stewart A, Ritter P, González V, Laurent D, & Lynch J, Outcome Measures for Health
Education and other Health Care Interventions. Thousand Oaks CA: Sage Publications,
1996, pp.25, 37-38.

Comments
We have used this scale to measure both aerobic and a combination of stretching
strengthening exercise for many years. This scale available in Spanish.

References
Lorig K, Stewart A, Ritter P, González V, Laurent D, & Lynch J, Outcome Measures for
Health Education and other Health Care Interventions. Thousand Oaks CA: Sage
Publications, 1996, pp.25, 37-38.

This scale is free to use without permission
Stanford Patient Education Research Center
1000 Welch Road, Suite 204
Palo Alto CA 94304
(650)723-7935
(650)725-9422 Fax
self-management@stanford.edu http://patienteducation.stanford.edu
Funded by the National Institute of Nursing Research (NINR)
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APPENDIX F: Self-efficacy Questionnaire
Stanford Patient Education Research Centre
Self-Efficacy for Managing Chronic Disease 6-Item Scale
We would like to know how confident you are in doing certain activities. For each of the
following questions, please choose the number that corresponds to your confidence that
you can do the tasks regularly at the present time.
1. How confident are you that you can
keep the fatigue caused by your disease
from interfering with the things you want
to do?

Not at all 1 2 3 4 5 6 7 8 9 10
confident

Totally
confident

2. How confident are you that you can Not at all 1 2 3 4 5 6 7 8 9 10
keep the physical discomfort or pain of confident
your disease from interfering with the
things you want to do?

Totally
confident

3. How confident are you that you can Not at all 1 2 3 4 5 6 7 8 9 10
keep the emotional distress caused by confident
your disease from interfering with the
things you want to do?

Totally
confident

4. How confident are you that you can Not at all 1 2 3 4 5 6 7 8 9 10
keep any other symptoms or health confident
problems you have from interfering with
the things you want to do?

Totally
confident

5. How confident are you that you can do
the different tasks and activities needed
to manage your health condition so as to
reduce you need to see a doctor?

Not at all 1 2 3 4 5 6 7 8 9 10
confident

Totally
confident

6. How confident are you that you can do
things other than just taking medication to
reduce how much you illness affects your
everyday life?

Not at all 1 2 3 4 5 6 7 8 9 10
confident

Totally
confident

Scoring
The score for each item is the number circled. If two consecutive numbers are circled,
code the lower number (less self-efficacy). If the numbers are not consecutive, do not
score the item. The score for the scale is the mean of the six items. If more than two
items are missing, do not score the scale. Higher number indicates higher self-efficacy.
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Characteristics
Tested on 605 subjects with chronic disease
.
No. of

Observed

Standard

Internal Consistency

Test-Retest

items

Range

Mean

Deviation

Reliability

Reliability

6

1-10

5.17

2.22

.91

NA

Source of Psychometric Data
Stanford/Garfield Kaiser Chronic Disease Dissemination Study. Psychometrics reported
in: Lorig KR, Sobel, DS, Ritter PL, Laurent, D, Hobbs, M. Effect of a selfmanagement programme for patients with chronic disease. Effective Clinical Practice, 4,
2001, pp. 256-262.

Comments
This 6-item scale contains items taken from several SE scales developed for the Chronic
Disease Self- Management study. We use this scale now, as it is much less burdensome
for subjects. It covers several domains that are common across many chronic diseases,
symptom control, role function, emotional functioning and communicating with
physicians. For internet studies, we add radio buttons below each number. There are 2
ways to format these items. We use the format on this document, the other is shown on
the web page. A 4-item version of this scale available in Spanish.

References
Lorig KR, Sobel, DS, Ritter PL, Laurent, D, Hobbs, M. Effect of a selfmanagement programme for patients with chronic disease. Effective Clinical Practice, 4,
2001, pp. 256-262.

This scale is free to use without permission
Stanford Patient Education Research Center
1000 Welch Road, Suite 204
Palo Alto CA 94304
(650)723-7935
(650)725-9422 Fax
self-management@stanford.edu http://patienteducation.stanford.edu
Funded by the National Institute of Nursing Research (NINR)
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APPENDIX G:Six-minute Walk Test Protocol


The patient sat at rest in a chair, located near the starting position, for at least 10
minutes before the test started. During this time, contraindications were checked for,
pulse and blood pressure measured, and clothing and shoes checked for
appropriateness (ATS, 2002).



Patients were instructed that the object of the test was to walk as far as possible in 6
minutes and that 6 minutes was a long time so they would be exerting themselves.
They were to walk up and down the hallway turning briskly around the end cones.
The number or laps would be counted. Patients were also advised they could slow
down or stop and rest as necessary and then resume walking as able.



Standard phrases of encouragement were used at the end of each minute.



The Borg Rating of Perceived Exertion (RPE) Scale was used. Participants were
asked whilst completing the 6MWT to rate their perception of exertion.



The number of laps was tallied along with the additional distance of the final partial
lap. The total distance walked was calculated, rounded to the nearest metre, and
recorded.
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