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ABSTRACT
Background The International Diabetes Attitudes,
Wishes, and Needs (DAWN) programmes have shown
the existence of a critical gap in self management
support and access to the support system. This study
aims to evaluate the effectiveness of the diabetes
mellitus (DM) self management programme, with
partnership between general practice and social work,
on clinical outcomes, patient self efficacy and lifestyle
behaviours.
Methods In this is single blind randomised controlled
trial, subjects were recruited from patients attending
general outpatient clinics in the Hospital Authority New
Territory East Cluster of Hong Kong. 157 subjects
meeting the inclusion criteria completed the study and
were randomly assigned to the experimental or control
group. The experimental group underwent the six
sessions of weekly DM self management course with
emphasis on self efficacy and participatory approach.
The outcome measurements included HbA1c
concentration, DM self efficacy scale, dietary behaviours,
body mass index (BMI), and waist: hip ratio.
Results Baseline assessment observed no significant
differences between experimental and control groups for
the variables related to outcomes. For the experimental
group, the proportion of subjects with normal HbA1c
increased from 4.5% (3/66) at baseline to 28.6% (19/66)
at week 28 (p<0.001), but there was insignificant
improvement in the control group (3.9% to 11.8%,
p¼0.13). Repeated measure of analysis of variance
showed pronounced improvement in DM self efficacy
scale and BMI among the experimental group with
significant interaction. Dietary behaviours also improved
significantly in the experimental group.
Conclusion The DM care model with partnership
between general practice and social work demonstrated
better diabetic control with improvement of self efficacy
and minimisation of risk behaviours.
Trial registration Current Controlled Trials
ISRCTN78882965.

BACKGROUND
Diabetes mellitus (DM) is major cardiovascular risk
factor, and maintaining a high degree of glycaemic
control is the key to its management. The results of
the UK Prospective Diabetes Study (UKPDS) Group
advised patients and clinicians of the necessity to
lower blood glucose and blood pressure as much as
possible.1 2 However, the ACCORD (Action to
688

Control Cardiovascular Risk in Diabetes) study
found no evidence of a lower risk of non-fatal
myocardial infarction, non-fatal stroke, or death
from cardiovascular causes in the group with
median HbA1c at 6.4% compared with the standard treatment group with median HbA1c at 7.5%,
and the trial was terminated early because of higher
mortality in the intensively treated group.3 The
ADVANCE (Action in Diabetes and Vascular
Disease) study only found a small reduction in total
events among the tightly controlled group (HbA1c
6.4% vs 7.3%).4 Further analysis of the ACCORD
study revealed that patients with poorer glycaemic
control had a greater risk of hypoglycaemia, irrespective of treatment group.5 6 Those ﬁndings
highlight the existence of a gap between the quality
of care provided and optimal care, despite well
known principles of diabetes management. Lifestyles modiﬁcation such as healthy diet, exercise,
weight control, no smoking, and low alcohol intake
also help to tighten the glycaemic control.
Although advice or education is frequently given in
general practice, more extensive patient education
programmes emphasising self management skills
are generally more effective for improving diabetes
control (HbA1c and blood pressure).7 Patient self
management and patient centred care with
emphasis on lifestyle modiﬁcation should be
included as safe and effective ways to control type
2 diabetes.8 9
In order to facilitate behavioural changes for more
positive lifestyles, knowledge based guidelines might
not be sufﬁcient as they lack the motivational and
psychological factors.10 A self management
programme should be built on patient perceived
disease related problems, equipping patients with
problem solving skills in order to gain self efﬁcacy or
conﬁdence in dealing with problems.11 A review of
studies on ‘self-management’ training in type 2
diabetes revealed that only a few have contained
interventions to enable patients to learn problem
solving skills and create action plans, with only
a modest improvement in glycaemic control.7
Although the Center for Disease Control and
Prevention reported that 45% of patients with diabetes receive formal diabetes education,12 not many
programmes are evidence based.13 A disease speciﬁc,
self help programme has been shown to have
advantages over the more generic programme.14
Self efﬁcacy plays a role in the adoption of health
behaviours, in the change of detrimental habits,
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lifestyle behaviours of diabetic care: randomised
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METHOD
Design and participants
This was a randomised controlled trial with the assessors
blinded. Subjects meeting the inclusion/exclusion criteria were
randomly assigned to the experimental group or control group.
Both groups received their usual medical follow-ups in their
general outpatient clinics (GOPCs), and the experimental group
underwent six sessions of a weekly DM self management course
(ﬁgure 1).

Setting
The patients attended GOPCs in Hospital Authority New
Territory East Cluster of Hong Kong, which is a public service
with only a nominal charge for consultation and medication.

Care model
The model adopted in this project differs from the traditional
DM education programme, with a didactic approach which was
still widely used in general practice in Hong Kong during the
time of the study. Most of the diabetic patients without medical
insurance coverage attended the GOPC for care. The GOPC
would refer patients with poor control or complications to
hospital. The hospital would then refer stabilised cases back to
the GOPC. The model was jointly planned by Family Medicine
academic discipline and Community Rehabilitation Network
(CRN) of the Hong Kong Society of Rehabilitation (HKSR).
HKSR is a non-governmental organisation with subvention
from the Department of Social Services. Online Appendix 1
outlines the theoretical framework and how the selected
concepts are applied as interventions. This programme encouraged the participants to build up healthy behaviours instead of
the traditional one-way knowledge based education. It stimulated learning motives by promoting their own problem solving
skills related to their personal lifestyles, and tackling the
common problems by discussing the everyday caring difﬁculties
encountered and hence constructing a healthy behavioural
model. Activities included learning and practising how to use
a blood glucose metre; treating low and high values of blood
glucose; prevention of complications; taking drugs; and keeping
medical appointments properly. Self efﬁcacy enhanced their
conﬁdence and ability on self management so they did not get
feelings of helplessness with regard to complications. Participants shared the effective strategies for diabetes management
during group sessions to relieve their stress on self management
during the process of sharing.
The Association of Diabetes Education (AADE) has identiﬁed
seven self care behaviours through a literature review which
Postgrad Med J 2011;87:688e693. doi:10.1136/pgmj.2011.118885

Figure 1 Flow chart of the study. ACR, albumin: creatinine ratio; BMI,
body mass index; BP, blood pressure; WH, waist: hip.
evolved to the ‘AADE 7’ framework, which includes healthy
eating, being active, monitoring, medication taking, problem
solving, reducing risk, and healthy coping.21 Our model has
incorporated those core elements. The programme operated on
a weekly basis in small groups (around 12e15) for 2.5 h, with an
opportunity for individual advice if needed. It has been shown
that self care management interventions are more effective with
compact programmes, with sessions held close together.22
Online Appendix 2 lists the course contents. In this study, the
patients’ engagement was facilitated by referral of their
attending doctors to the programme as part of their treatment
regimen. The programme was facilitated by a social worker of
the CRN of the HKSR, who had been accredited as a trainer for
the self management programme. For the subjects in the control
group, they would attend medical follow-up as usual with
general advice on lifestyle and drug compliance.

Expected outcomes
1. An improvement in HbA1c concentrations in patients with
unstable DM control
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and in the maintenance of change.15 Findings from an Australian
qualitative study suggest that patients with chronic illnesses
construct their own individual self management and self care
programme springing from an important emotional base.16 Self
management programmes need to grasp the psychosocial and
emotional needs involved in pursuing a meaningful life with
chronic illness,17 18 and this might explain the small improvement in health outcomes of many lay or peer led programmes
developed in the USA19 and taken up in the UK.20 More
research, especially outside Europe and North America, is
therefore needed to address the psychosocial perception and self
efﬁcacy in chronic disease management.
The aim of this study is to evaluate the effectiveness of
a diabetes patient self management programme on clinical
outcomes, patient self efﬁcacy, and lifestyle behaviours.
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Determination of sample size
The sample size estimation was based on the primary end
pointdchange in HbA1c in patients with unstable DM control.
With the assumption that 5% of the subjects in the control
group would have a successful outcome (ie, HbA1c #7%) and
the experimental group would achieve 20% (effect size) absolute
improvement (ie, 25% of the subjects in the experimental group)
with the power of 80% and signiﬁcance level of 0.05 (two-sided),
taking into account a 20% dropout rate, it was aimed to recruit
at least 118 patients with unstable DM control to meet the
sample size requirement.

Data collection
If a subject fulﬁlled the inclusion criteria after assessment, he or
she was invited to attend a DM care seminar. The objectives and
procedures of the study, and their rights, were explained.
Written consent was obtained from those subjects willing to
participate. The subjects were then assigned to either the
experimental or control groups by simple randomisation. The
experimental group attended the six sessions of DM self
management service based on the care model discussed earlier.
They all followed a schedule for periodic assessment and
collection of data (online appendix 3). The study was approved
by Joint University and Hospital Authority NT East Cluster
Clinical Research Ethics Committee.

Data analysis
Data were processed to give group mean values and SDs where
appropriate. Student t test was utilised for continuous variables
and McNemar’s test for categorical variables. Otherwise the
possible intergroup differences were assessed by the
ManneWhitney test. For the change in the primary and
secondary outcome measures on week 1e28, repeated measure
analysis of variance was performed. If any signiﬁcant difference
was detected, possible interaction effect was also assessed.
Group differences with an error probability of <5% (p<0.05)
were considered statistically signiﬁcant. SPSS 13.0 for Windows
was used for statistical analyses.

RESULTS
A total of 171 patients meeting the criteria were randomly
assigned to the experimental and control groups (ﬁgure 1).
During the ﬁrst visit, 84 subjects in the experimental group and
73 in the control group turned up, giving the ﬁnal sample size
of 157, and they attended all the sessions. No statistical significant difference was observed between the experimental and
control groups for the main demographic characteristics
(table 1). Valid data were collected from 66 and 51 patients from
690

Table 1 Distribution of sociodemographic characteristics in
experimental and control groups
Genderdmale
Marital statusdmarried
Employment statusdretired
Educationdsecondary or above
Chronic illness
Hypertension
Smoking
On DM drug
Spouse with DM
Relatives with DM

Control (73)

Experimental (84)

p Value

36.90%
79.40%
42.20%
45.80%
64.30%
51.20%
8.40%
91.70%
48.80%
48.80%

39.10%
81.40%
38.40%
48.80%
59.30%
44.20%
4.70%
90.80%
42.40%
42.40%

0.77
0.78
0.53
0.62
0.50
0.94
0.50
0.84
0.41
0.40

DM, diabetes mellitus.

the experimental and control groups, respectively, for HbA1c
measurement as some patients did not attend for blood tests. No
statistical signiﬁcant difference was found between the experimental and control groups, with an incomplete set of valid data
for HbA1c. For other measurements, valid data were collected
from most of the patients and the number for the experimental
and control groups with valid data were reported in the ﬁgures
and tables for each measurement.
Patients with HbA1c <6.5% improved notably for the experimental group, from 4.5% at baseline to 22.7% during visit 3 at
week 16 and 28.8% during visit 4 at week 28, with statistical
signiﬁcance (table 2). The mean HbA1c dropped from 8.18%
(95% CI 7.82% to 8.54%) at baseline to 7.22% (95% CI 6.93% to
7.49%) at visit 3 and was maintained at visit 4. The improvement in HbA1c was not found to be signiﬁcant for the control
group (table 2). The mean differences in DM self efﬁcacy score in
the experimental group from visit 1 to visit 2, visit 3 and visit 4
are all signiﬁcantly larger than for the control group (ﬁgure 2).
Signiﬁcant differences in the decreases of BMI were found
between the experimental and control groups from visit 1 to
visit 2 (intervention group from 25.1 to 24.5, control group from
25.6 to 25.5; p¼0.001) and visit 1 to visit 3 (intervention group
from 25.1 to 24.7, control group 25.6 to 25.6; p¼0.012) (table 2).
Signiﬁcant differences between the experimental and control
groups were observed in the decreases of waist: hip ratio from
visit 1 to visit 4 (intervention group from 0.92 to 0.9, control
group from 0.92 to 0.93, p¼0.01) (table 2).
From the dietary record, the following changes were observed.
Among the experimental group, 67.1% of subjects removed skin
from poultry at baseline and increased to 82.3% (p¼0.01) during
visit 2, 81.6% during visit 3 (p¼0.01), and 81% during visit 4
(p¼0.01). For the control group, 71% did so at baseline and 73%
during visit 4 with no statistical signiﬁcance. Regarding
removing fat from meat in the experimental group, 56.9% did so
at baseline and increased to 75.4% (p¼0.02) during visit 2, 83.1%
during visit 3 (p¼0.001), and 72.3% during visit 4 (p¼0.08). For
the control group, 70% did so during baseline and 72% during
visit 4, with no statistical signiﬁcance. No statistically signiﬁcant results were found regarding changes in blood pressure and
exercise level for both the intervention and control groups.

DISCUSSION
This study has shown that signiﬁcant improvement in self
efﬁcacy parallel improvements in clinical outcomes as measured
by HbA1c, BMI, and waist: hip ratio, as well as lifestyle changes
such as eating habits. Most of the improvements were still
sustained at 28 weeks, months after the completion of the
programme. The Diabetes Health Disparity Collaborative
Postgrad Med J 2011;87:688e693. doi:10.1136/pgmj.2011.118885
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2. An improvement in blood pressure
3. An improvement in body mass index (BMI)
4. An improvement in waist: hip ratio
5. An improvement in the DM self efﬁcacy scale23
6. An improvement in diet habits
7. An improvement in physical exercise frequency.
The self efﬁcacy scale was developed and validated by one of the
authors and consisted of 19 items.23 The measurements of
dietary habits and level of physical activities were adapted from
previous health behaviour surveys conducted locally, with
speciﬁc items on eating habits such as removing fat from meat,
skin from poultry, and consumption of high caloric drinks and
snacks, and weekly frequency of moderate and vigorous exercise
to avoid answering a long questionnaire.24 25

Original article
Comparison of clinical outcomes between experimental and control groups. () numbers in each group
Control group
Proportion of normal
HbA1c (<6.5)
Abnormal
Normal
Total
Mean value (95% CI)
Mean value
Mean value

Count %
Count %
Count %

Experimental group

v1, 0 week
HbA1c

v3, 16 weeks
HbA1c* y

v4, 28 weeks
HbA1c* z

v1, 0 week
HbA1c

v3, 16 weeks
HbA1c* x

v4, 28 weeks
HbA1c* {

(49) 96.1%
(2) 3.9%
(51) 100.0%
8.04 (7.73 to 8.35)
WHR
(69)
0.92
V1, 0 week
BMI
(73)
25.6

(45) 88.2%
(6) 11.8%
(51) 100.0%
7.62 (7.33 to 7.91)
WHR
(69)
0.92
V2, 8 weeks
BMI
(73)
25.5

(45) 88.2%
(6) 11.8%
(51) 100.0%
7.47 (7.22 to 7.72)
WHR
(69)
0.93
V3, 16 weeks
BMI
(73)
25.6

(63) 95.5%
(3) 4.5%
(66) 100.0%
8.18 (7.82 to 8.54)
WHR**
(84)
0.92
V1, 0 week
BMIyy
(84)
25.1

(51) 77.3%
(15) 22.7%
(66) 100.0%
7.22 (6.93 to 7.49)
WHR
(84)
0.93
V2, 8 weeks
BMIyy
(84)
24.6

(47) 71.2%
(19) 28.8%
(66) 100.0%
7.2 (6.93 to 7.49)
WHR**
(84)
0.90
V3, 16 weeks
BMIyy
(84)
24.7

*p values for McNemar’s test.
yBetween first visit and third visit for the control group, p¼0.125.
zBetween first and the fourth visit for the control group, p¼0.125.
xBetween first visit and third visit for the experimental group, p¼0.001.
{Between first and the fourth visit for the experimental group, p¼0.001.
**Significant difference between control and experimental groups was observed in the decreases in waist: hip ratio from v1 to v4 (p¼0.011).
yySignificant differences between the experimental and control groups were observed in BMI from v1 to v 2 (p¼0.001) and v1 to v3 (p¼0.012).
BMI, body mass index; WHR, waist hip ratio.

project in the USA demonstrated improvement in HbA1c using
a chronic care model emphasising patient self management,
redesign of the delivery system, decision support, and collaborative learning sessions, and self efﬁcacy and perception of
control were found to be signiﬁcantly associated with better
HbA1c concentration.26 The implementation of the chronic care
model requires a major redesign of medical practice; this
programme has taken the initial step of engaging professionals
outside the traditional boundary of primary care to build on the
self efﬁcacy theory, including all the important attributes for
enhancing patient conﬁdence to manage the problems and in so
doing form the basis of a successful self management
programme,11 27 rather than just self monitoring which has been
shown to be not very useful.28
Although lifestyles factors such as exercise, healthy eating
habits and smoking cessation would improve diabetes control,
compliance with lifestyle modiﬁcation is more difﬁcult to
achieve than drug compliance, as reﬂected by low participation
of patients in health promotion programmes for chronic
illnesses.29 The intention to change by patients and maintaining
those changes will depend on having the ‘tools’ to do so, as well

as believing that the changes are achievable and worthwhile.26
This programme closely resembles the concept of health
coaching which motivates behavioural change through a structured, supportive partnership with patients.29 It helps patients
to explore and resolve ambivalence. This programme would fulﬁl
the needs of patients and/or families regarding eating habits,
portion sizes, measurement of fats and carbohydrate contents,
value of exercise and diet in balance with medications, different
medications for diabetes, warning signs of hypoglycaemia, and
blood glucose monitoring.30 This is particularly important for
Chinese or Asian patients who are usually less proactive in
adopting lifestyle changes for chronic disease management.
Greater motivation by attending physicians would help as
a high assessment of support by providers was associated with
better performance of self management.31 A major change in the
behaviour of medical professionals is needed in order that they
can become expert in helping patients to solve their own problems, rather than simply providing treatment.26 Health professionals tend to focus more on giving advice and providing
education, with less attention paid to psychosocial issues.32 The
inclusion of social service providers in this study would help to

Figure 2 Self efficacy scores of the
four visits for both control (C, n¼70)
and intervention (E, n¼82) groups. The
mean differences in DM SES from v1 to
v2, v3 and v4 of experimental group are
all significant larger than those of
control group.
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Table 2
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Main messages
< This randomised controlled trial of diabetes self management,

concentrating on self efficacy and development of a healthy
behavioural model, demonstrated statistically significant
changes in clinical outcomes and health behaviours in the
experimental group.
< Patient self management would help achieve better glycaemic
control and avoid the adverse effects of intensifying drug
treatment for all patients.
< Raising self efficacy and the self construction of a healthy
behavioural model is feasible and acceptable in the general
practice setting in partnership with social work professionals,
and also in an oriental culture with the dominance of doctor
centred care.
< GPs should reinforce self management to avoid patients with
chronic illnesses fostering a dependence on professionals.

Current research questions
< Qualitative data should be collected to investigate how such

a programme would help patients to improve their diabetes
care.
< A longer period of follow-up would provide more evidence on
sustainability.

Key references
< Norris SL, Engelgau MM, Narayan KM. Effectiveness of selfmanagement training in type 2 diabetes: a systematic review of
randomised controlled trials. Diabetes Care 2001;24:561e87.
< Wagner EH, Austin BT, Von Korff M. Organising care for
patients with chronic illness. Midbank Q 1996;74:511e44.
< Furler J, Walker C, Blackberry I, et al. The emotional context
of self-management in chronic illness: a qualitative study of
the role of health professional support in the self-management
of type 2 diabetes. BMC Health Serv Res 2008;8:214. http://
www.biomedcentral.com/1472-6963/8/214.
< Bodenheimer T, Wagner EH, Grumback K. Improving primary
care for patients with chronic illness: the chronic care model,
part 2. JAMA 2002;288:1909e14.
< Bodenheimer T, Lorig K, Holman H. Patient self-management
of chronic disease in primary care. JAMA 2002;288:2469e75.

period of follow-up would provide more evidence on sustainability. Qualitative data should also be collected to investigate
how the programme would help the patients to improve their
diabetes care. More objective measurement on exercise level by
pedometer and 1 week food diary for nutritional assessment
would be used to measure those behaviours reﬂecting diet and
exercise.

CONCLUSION
This randomised controlled trial of diabetes self management
concentrating on self efﬁcacy and development of a healthy
Postgrad Med J 2011;87:688e693. doi:10.1136/pgmj.2011.118885
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bridge this gap as they are usually engaged in social beneﬁts for
patients rather than direct provision of care. That might explain
why this programme demonstrated a signiﬁcant lowering of
HbA1c (nearly 1%), while the meta-analysis of self management
programmes of type 2 DM by Norris found only limited
evidence of lowering of HbA1c,9 with 0.36% improvement
found in the recent meta-analysis by Minet et al.24
Health professionals might even devalue the importance of
social support that people draw on to self manage their conditions.33 In this study the attending doctors had attended
a seminar on patient self management so they could emphasise
the importance of referral for self management for better
control. One study has revealed that high ratings of general
practitioner (GP) communication enhanced self monitoring of
blood glucose when patient self efﬁcacy was high, but impeded
self monitoring when self efﬁcacy was low.34 A study conducted
on a large healthcare system of enhanced primary care showed
a lower degree of improvement in diabetes care (HbA1c reduced
from 7.86% to 7.41%).35 A paradigm shift towards partnership
care consisting of two main componentsdcollaborative care and
self management education, that are conceptually similar but
clinically separabledwould facilitate better clinical outcomes.36
GPs should therefore be more sensitive to patients with low self
efﬁcacy and encourage them to attend self management
programmes aimed at raising their self efﬁcacy, rather than
stepping in to take over the entire process.
The ﬁndings of this study provide further evidence for Hong
Kong and other Asian countries to drive the paradigm shift of
the healthcare delivery model from a very ‘doctor centred’
approach towards being more ‘patient centred’, with more
emphasis on medical education and community care rather than
mainly hospital based management. The ﬁndings also provide
outcome data reﬂecting the effectiveness of the chronic care
model to those healthcare professionals who spend most of their
training time in the acute medical model of care, with little
understanding and appreciation of how this type of partnership
can result in better care for patients. The real world practice
might not have given strong consideration to interventions that
would improve patient empowerment and lifestyle modiﬁcations, with greater support in patient self management resulting
in a suboptimal proportion of diabetic patients reaching their
desirable targets. Diabetic programmes in Cambodia consisting
of outpatient clinics with GPs, nurses, drug educators, and
adherence counsellors showed signiﬁcant clinical improvements
in glycaemic control, but only a relatively low proportion of
patients reached their treatment targets.37 A study on AfricanAmerican adults has shown the importance of incorporating the
empowerment principles in supporting DM patient self
management in ‘real world’ settings.38 The DESMOND study in
UK has demonstrated changes in perceived personal responsibilities, with lower scores of depression and lifestyle improvement among the intervention group subjects, although there
was no signiﬁcant difference in HbA1c after adjustment.39 One
must take into consideration that the majority of diabetes
patients in the UK have had their biomedical variables recorded
and translated into good clinical outcomes, but not many
countries in this part of the world would achieve this target.
Therefore, an active diabetes self management programme is
very much needed.
There are limitations to this study. There were some patients
without valid data of HbA1c across the study period, and
fortunately the sample size still exceeded 95 to achieve a power
of 80%. No signiﬁcant difference was observed between the
intervention and control groups among those patients. A longer
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behavioural model has demonstrated statistically signiﬁcant
changes in clinical outcomes and health behaviours in the
experimental group. Energy and effort should be invested in
patient self management to support patients to live with the
best possible control of their chronic condition. A recent editorial
by Lehman and Krumholz argued that tighter glycaemic control
in all patients with type 2 DM regardless of duration of diabetes
and the drugs being used would lead to a waste of resources and
possible harm to patients.40 GPs should reinforce self management to avoid patients with chronic illnesses socialised into the
medical model fostering a dependence on professionals, and
should also advocate for patients to appeal to healthcare
providers and health insurers to include patient self management as part of formal healthcare. Raising self efﬁcacy and self
construction of a healthy behavioural model is feasible and
acceptable in the general practice setting and also in an oriental
culture with a dominance of doctor centred care.

