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Abstract To examine the effects of a structured group-
based education programme, patient empowerment pro-
gramme (PEP), compared with usual care on 2-year
changes in patient-reported outcomes (PRO) in patients
with diabetes mellitus (DM). A prospective observational
study of 715 patients (PEP/non-PEP: 390/325) was
conducted to complete the baseline PRO survey and
followed up for 2 years. Health-related quality of life
(HRQOL) was measured using the short-form 12 at
baseline and annually at two follow-up assessments,
which yielded physical and mental component summary
and SF-6D preference-based scores. Perceived control
over diabetes and general health status were measured
using the patient enablement instrument (PEI) and global
rating scale (GRS) at follow-ups. When compared with
non-PEP, PEP participants significantly reported
improvement in health condition (GRS score > 0; 24.55 %
vs 10.16 %; odds ratio=2.502; P=0.018) in 2 years
and enabled the self-perceived control over diabetes (PEI
score >0; 7220% vs 38.40%; odds ratio=23.25;
P <0.001) in 1-year follow-up but no sustained effects in
year 2 (52.65 % vs 39.04 %; odds ratio = 1.366; P = 0.265).
There were no significant differences between PEP and
non-PEP groups in the changes in quality of life scores
(all P>0.05) at 1 year. Although HRQOL scores
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deteriorated over 2-year period in both groups, PEP parti-
cipants reported similar changes in HRQOL scores to that
of non-PEP. PEP for DM patients preserved self-perceived
disease control and health condition, whereas PEP partici-
pants perceived their HRQOL similar to that of non-PEP
participants. Findings of PRO should be considered along-
side clinical outcomes when evaluating the overall benefits
of PEP.

Keywords Quality of life - Patient-reported outcome - Type
2 diabetes, Structured education - Self-management -
Primary care

Abbreviations

DM diabetes mellitus

PEP patient empowerment programme
PRO patient-reported outcomes

PCS physical component summary
MCS mental component summary

PEI patient enablement instrument

GRS global rating scale

PCORI  Patient-Centred Outcomes Research Institute

AHRQ Agency for Healthcare Research and Quality

ISOQOL International Society of Quality of Life
Research

HRQOL health-related quality of life

NGOs non-government organizations

PF physical functioning

RP role physical

BP bodily pain

GH general health

VT vitality

SF social functioning

RE role emotional

MH mental health
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Introduction

Diabetes mellitus (DM) is one of the most common chronic
diseases, with an increased prevalence worldwide [1]. To
halt the diabetes epidemic, a growing body of literature on
comparative effectiveness research has quantified the ben-
efits and harms of emerging interventions for diabetes,
primarily on pharmacological interventions [2—4], to inform
judicious decision-making about which alternate interven-
tion is more effective when compared to usual care through
synthesis of evidence.

Systematic reviews [5, 6] and meta-analyses [7-9] con-
cluded that diabetes education and self-management inter-
ventions had heavily relied on conventional lifestyle
modifications and clinical outcomes reflected by metabolic
control, but had less turned to outcomes from patients’
perspective. In recognition of need for data on patients’
perspective, information collected using patient-reported
outcomes (PRO) based on subjective data provided by
patients or patient proxies [10] is considerably integrated
with clinical data for comparative effectiveness research.
Thus, recommendation of the adopted use of PRO within
comparative effectiveness research was warranted by
Patient-Centred Outcomes Research Institute (PCORI) [11],
Agency for Healthcare Research and Quality (AHRQ) [12]
and professional societies like International Society of
Quality of Life Research (ISOQOL) [13]. Given that dia-
betes self-management education is the patient-centred
process of facilitating the exchange of knowledge, skill
and ability necessary for diabetes self-care [14], several
desirable PRO [15] refer to the measurement of constructs
including health-related quality of life (HRQOL), diabetes
knowledge, self-management/behaviour change and per-
ceived control.

Different constructs of PRO data are available alongside
the clinical data in comparative effectiveness research for
diabetes education interventions in the United States [16]
and United Kingdom [17-19]. Due to heterogeneity of
HRQOL effects across studies in a meta-analysis [20],
strength of evidence on HRQOL effects reported in self-
management education interventions of diabetes was
insufficient to make valid conclusions on whether the
HRQOL outcomes following interventions were improved
or not. Moreover, there is a paucity of PRO data for com-
parative effectiveness research in Hong Kong context. The
implementation of patient empowerment programme (PEP),
a structured diabetes education programme in Hong Kong
primary care setting, was evaluated in a study design of
prospective comparative effectiveness research. Up to 3
years of follow-up, more diabetic patients in PEP group in
comparison with non-PEP group were associated with better
metabolic control [21], reduced all-cause mortality [22],
cardiovascular complications [22, 23], microvascular

complications [23, 24], hospitalization and emergency
department visits [25]. The effects of PEP on PROs were
evaluated in an interim analysis of a before-and-after study
design [26]. Despite improvement in role emotional (RE)
and bodily pain (BP) as a result of PEP, the lacking in a
comparison group (control or usual care group) would limit
the implication of whether PEP (compared with non-PEP)
was associated with improved HRQOL and PRO at large.

This comparative effectiveness research in observational
study design aimed to evaluate the effect of PEP on PRO in
the constructs of HRQOL, preference-based measure, tran-
sition rating in patient’s enablement and global health con-
dition at and 2-year follow-up of PEP and non-PEP groups.

Methods

This analysis reflects the first 2-year PRO data derived from
the evaluation of PEP as a tertiary-wide primary care ser-
vice component in Hospital Authority of Hong Kong (HA).
The PEP has been launched in 2010 for the purpose of
quality of diabetes management enhancement in primary
care in Hong Kong. A detailed description of the setting of
PEP has been published previously [21, 22, 24].

In sequential roll-out design of PEP intervention, four
out of seven local district clusters had implemented PEP
interventions in 2010, while the remaining three joined in
2011. In brief, two non-government organizations (NGOs)
highly experienced in community medical service and
education were invited to participate in this programme in
first phase. Subsequently, four NGOs in second phase and
three NGOs in third phase were commissioned. They were
required to deliver sessions on disease-specific knowledge
and self-management skills, self-efficacy and lifestyle
modifications. Each enrolled patients would receive generic
self-efficacy enhancement and lifestyle modification com-
ponents, and disease-specific knowledge and skills com-
ponent sessions. Generic component sessions covered the
importance of self-management and behaviour modifica-
tion, healthy diet and regular exercise habit, goal setting and
problem-solving skills, sharing on self-monitoring experi-
ence, stress coping management, psychosocial support and
networking, communications with healthcare professionals.
Disease-specific sessions, in total of 300 min or equivalent,
would cover comprehensive information about diabetes,
responsibility of self-care management, medications in
diabetes control and contingency management on hypo-
glycaemia and hyper-glycaemia.

Subjects

Subjects were eligible for the PRO analysis if we had
successfully matched the patient identifier with HA
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administrative data to link with clinical data. Both PEP
participants and controls were contacted for the baseline
PRO survey by telephone interview within 1 month from
the date of recruitment, and followed up for the 1 and 2-year
assessments (Fig. 1). Since the PEP enrolment status was
identified through administrative data and PRO survey,
control subjects who enrolled in PEP after baseline date
were dropped from the analysis.

For PRO analysis, both PEP participants and controls
were administered with the socio-demographic questions
and HRQOL instrument using the Chinese (Hong Kong)
version of SF-12v2 at baseline assessment. The assessments
on perceived control over diabetes and general health (GH)
status using the patient enablement instrument (PEI) and
global rating scale (GRS) were undertaken at 1 and 2-year
follow-up by telephone. The retrospective measures of PEI
and GRS were not required to be administered at baseline.

The PRO data were linked with the clinical data
including anthropometric and biochemical information
through clinical management system database of HA. The
integration of PRO data with clinical data provided a
comprehensive profile of patients’ health, and validated
the diagnosis of type 2 diabetes with the primary care
physician coding International Classification of Primary
Care (ICPC-2) of T90 diabetes non-insulin dependent. We
defined the subjects as having hypertension and the pre-
sence of diabetic complications according to the diagnosis
coding system of International Classification of Diseases,
Ninth Edition, Clinical Modification (ICD-9-CM) and
ICPC-2 in HA administrative database. The information
letter explained the study aim was explained, and the
written informed consent was obtained in all PEP and non-
PEP participants.

Ethics approval of this study was granted by institutional
review board and clinical trial registry (HKCTR-1187).

Patient-reported outcomes

We identified four appropriate and validated PRO measures
(SF-12v2, SF-6D, PEI and GRS) to capture relevant con-
structs by which the comparative effectiveness of PEP
intervention was adequately evaluated and judged.

HRQOL measures

The Chinese (Hong Kong) SF-12 Health Survey has been
validated [27] and normed [28] on the general Chinese
population in Hong Kong, and thus was used to measure
generic HRQOL in the same population with diabetes
[26, 29]. It measures eight domains of HRQOL on physical
functioning (PF), role physical (RP), BP, GH, vitality (VT),
social functioning (SF), RE and mental health (MH) on a scale
with theoretical range from O to 100. A higher score indicates

@ Springer

better HRQOL. The eight domain scores were aggregated
based on population-specific weights to calculate two sum-
mary scores, the physical component summary (PCS) and
mental component summary (MCS).

By deriving the SF-6D preference-based score, seven out
of twelve items from SF-12v2 has been selected to retain
the minimum loss of descriptive information as described
by Brazier and colleagues [30]. The theoretical range of SF-
6D preference-based score ranged from 1 for full health to
0.315 for the worse possible health state according to
Chinese Hong Kong population-specific scoring algorithm
[31, 32]. The SF-12v2-derived SF-6D preference-based
score was responsive to detect positive changes over time
[33]. The SF-6D preference-based score is served as pre-
ference weighting input to quality-adjusted life-year out-
comes in economic evaluation to inform health policy
decision-making.

Patient enablement instrument

The Patient Enablement Instrument (PEI) is a retrospective
measure of patient’s enablement in perceived control and
coping with the illness [34]. The PEI was originally
developed by Howie and colleagues [35] to measure
patient’s enablement, translated into traditional Chinese
version and shown to be valid and reliable in Chinese
patients [36]. It has six items (1. able to cope with life, 2.
able to understand your illness, 3. able to cope with your
illness, 4. able to keep yourself healthy, 5. confident about
your health and 6. able to help yourself) each rated on a 3-
point (0 = the same or less; 1 = slightly improved/increased; 2
= greatly improved/increased). The summation of six-item
score provides the PEI score ranging from O to 12, with a
higher score indicating better self-perceived enablement.

Global rating scale

The GRS is a single retrospective item assessing the sub-
ject’s global perception of any change in the overall health
condition on a 7-point scale (-3 = much worse to 3 = much
improved) over the last 12 months. The GRS questionnaire,
developed by Jaeschke et al. in 1987 [37], has been com-
monly used as the external criterion of subjective change in
global health condition.

Data analysis

Descriptive statistics were used to calculate the baseline
characteristics of socio-demographic and clinical data in
PEP and non-PEP groups. Differences in baseline char-
acteristics between PEP and non-PEP were tested using
independent r-test for continuous variables and y* test for
categorical variables.
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Patients approached:

PEP: 934
Cannot match with HA
dataset: 365
Eligible patients:
PEP: 569

Incomplete survey: 18
Refused: 112
Cannot be contacted: 49

Patients completed
baseline survey:

PEP: 390

Incomplete survey: 9
Refused: 52
Cannot be contacted: 52

Patients completed
12MFU survey:

PEP: 277

Incomplete survey: 14
Refused: 19
Cannot be contacted: 66

Patients completed
24MFU survey:

PEP: 226*

* Please note that patients will be kept contacted for subsequent follow-up survey even they defaulted

Patients approached:

Control: 1,775

T

Eligible patients:

Control: 619

Cannot match with HA
dataset: 738
Join PEP: 418

Incomplete survey: 46
Refused: 94
Cannot be contacted: 154

T

Patients completed
baseline survey:

Control: 325

Incomplete survey: 6
Refused: 13
Cannot be contacted: 69

T

Patients completed
12MFU survey:

Control: 237

Incomplete survey: 17
Refused: 15
Cannot be contacted: 48

T

Patients completed
24MFU survey:

Control: 187*

the previous survey, provided that they did not express their refusal to further follow-up.

Fig. 1 Recruitment and interview process of PEP participants and control patients

As the HRQOL scores by SF-12v2 were the only
PRO measured at baseline and follow-up, we assessed the

effects of PEP on HRQOL over time while accounting for
within-subject correlation with repeated measurement.
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Unadjusted analyses on the changes in HRQOL scores at
follow-up from baseline between PEP and non-PEP groups
were tested using paired #-test. The linear mixed effect
model including patients as a random effect, with the
adjustment of baseline characteristics, was constructed to
undertake the adjusted analysis on the effect of PEP on SF-
12v2, SF-6D scores. Multiple logistic regression was
used for PEI>0 and GRS >0 at 1 and 2-year follow-up
between PEP and non-PEP group. Adjusted analysis
controlled for both socio-demographic (gender, age, marital
status, drinking, educational level, smoking, regular
exercise and household monthly income) and clinical
(blood pressure, HbAlc, lipid profile, body mass
index (BMI), estimated glomerular filtration rate (eGFR),
duration of DM, comorbidity and treatment modalities)
characteristics.

All statistical analyses were performed using STATA
Version 13.0. All significant tests were two-tailed and those

with a P-value less than 0.05 were considered as statistically
significant.

Results

After exclusion of those who failed to give consent and
match with the administrative data, 1188 patients (569 PEP
participants and 619 controls) were eligible for the PRO
analysis. Subsequently, 390 (response rate: 68.5 %) PEP
participants and 325 (response rate: 52.5 %) controls com-
pleted the baseline PRO survey, respectively.

Table 1 shows the comparison of the socio-demo-
graphic, clinical characteristics, SF-12v2 and SF-6D
between PEP participants and control patients at base-
line. For the socio-demographic characteristics, there were
no significant differences between groups in terms of
gender, regular exercise, household monthly income,

Table 1 Socio-demographic, clinical characteristics, SF-12v2 and SF-6D scores between PEP participants and control patients at baseline

Characteristics in % or mean + SD (n) Total (N=715) PEP participants Control patients P-value
(N=390) (N=1325)
Socio-demographic
Female 58.74 % 55.90 % 62.15 % 0.091
Age, year 65.46 +10.00 62.90 +9.13 68.54 +10.14 <0.001*
Marital status 0.352
Not married 29.81 % 28.05 % 31.46 %
Married 70.19 % 71.95 % 68.54 %
Drinker 26.45 % 23.73 % 37.78 % 0.007*
Educational level 0.029%*
Primary or below 48.67 % 46.44 % 60.56 %
Secondary or above 51.33 % 53.56 % 39.44 %
Smoker 7.89 % 7.99 % 7.77 % 0.914
Regular exercise 74.68 % 74.92 % 74.46 % 0.895
Household monthly income > HK $20,000 10.93 % 9.20 % 12.88 % 0.191
Clinical characteristics
Systolic blood pressure, mmHg 135.07 £ 16.59 135.02 +15.90 135.13 £ 17.41 0.933
Diastolic blood pressure, mmHg 75.43 +10.39 76.73 +10.34 73.87 +10.25 <0.001%*
HbAlc, % 7.13+1.12 724 +1.18 7.00 +1.01 0.004*
LDL-C, mmol/L 2.65+0.77 271 +£0.77 2.57+0.77 0.022%
TC/HDL-C ratio 3.73 +1.08 3.82+1.11 3.62+1.04 0.015%
Triglyceride, mmol/L 1.47 £0.82 1.50 +£0.84 1.43 +0.80 0.245
BMI, kg/m? 25.37 +3.80 25.60 +3.80 25.02+3.79 0.057
eGFR, mL/min/1.73 m? 80.88 +21.45 83.98 +20.75 77.18 +21.71 <0.001*
Disease characteristics
Duration of DM, years 8.10+6.51 7.28 +6.01 11.70 +7.37 <0.001*
Duration of DM <0.001*
<5 years 34.46 % 38.44 % 17.05 %
5-10 years 34.04 % 3532 % 28.41 %
>10 years 31.50 % 26.23 % 54.55 %
Family history of DM 3427 % 55.13 % 9.23 % <0.001*
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Table 1 continued

Characteristics in % or mean = SD (n) Total (N=715) PEP participants Control patients P-value
(N=390) (N=325)
Comorbidity
Hypertension 80.14 % 74.62 % 86.77 % <0.001*
Stage of chronic kidney disease <0.001*
Stage 1: eGFR > 90 mL/min/1.73 m? 3226 % 37.11 % 26.46 %
Stage 2: eGFR > 60— < 90 mL/min/1.73 m? 53.72 % 52.84 % 54.77 %
Stage 3-5: eGFR < 60 mL/min/1.73 m> 14.03 % 10.05 % 18.77 %
History of CVD event 8.25 % 7.44 % 9.23 % 0.385
History of CHD 2.94 % 2.82 % 3.08 % 0.840
History of heart failure 0.70 % 1.03 % 0.31 % 0.251
History of stroke 4.76 % 3.85 % 5.85 % 0.211
Treatment modalities
Use of anti-hypertensive drugs 86.85 % 83.59 % 90.77 % 0.005*
Use of insulin 2.24 % 3.08 % 1.23 % 0.097
Use of oral drugs 91.61 % 91.79 % 91.38 % 0.844
Use of lipid-lowering agents 55.94 % 55.90 % 56.00 % 0.978
SF-12v2 scores
Physical functioning 81.96 +28.12 87.63 +22.66 75.15 +32.27 <0.001*
Role physical 83.19 +£27.19 89.78 +20.24 75.27 +31.99 <0.001*
Bodily pain 80.19 +28.10 82.65 +27.47 77.24 +28.59 0.010*
General health 37.39+25.10 38.79 +24.55 35.72 +25.68 0.104
Vitality 63.99 +28.96 65.42 +29.00 62.27 +28.88 0.148
Social functioning 88.73 +24.50 90.83 +21.98 86.19 +27.05 0.012%*
Role emotional 87.39 £21.96 89.78 +19.47 84.53 +24.34 0.001*
Mental health 79.42 +20.33 80.21 + 18.83 78.47 +21.98 0.257
PCS 46.67 +10.65 48.93 + 8.64 43.96 +12.11 <0.001*
MCS 55.98 £9.97 56.02 +9.25 55.93 +10.79 0.904
SF-6D Score 0.878 £ 0.107 0.894 +0.096 0.859+0.116 <0.001*

PEP patient empowerment programme, HbA lc haemoglobin Alc, SBP systolic blood pressure, DBP diastolic blood pressure, LDL-C low-density
lippoprotein-cholesterol, 7C total cholesterol, HDL-C high-density lippoprotein-cholesterol, BMI body mass index, eGFR estimated glomerular
filtration rate, SF-12v2 the Chinese (Hong Kong) SF-12 health survey-version 2, PCS physical component summary, MCS mental component

summary

* Significant with P-value < 0.05 by 4 test or #-test as appropriate

marital and smoking status. However, we found that PEP
participants were generally younger, more likely to be
non-drinkers and with higher education. For clinical
characteristics, PEP group significantly had higher dia-
stolic blood pressure, HbAlc, low-density lipoprotein-
cholesterol, total cholesterol to high-density lipoprotein-
cholesterol ratio and eGFR than those of the control
group, while the differences in SBP, triglyceride and BMI
were not significant. For disease characteristics, the
duration of DM of PEP group was significantly shorter
and the proportion of family history of DM was sig-
nificantly lower than those of the control group. For co-
morbidity, PEP group significantly had lower proportion
of having hypertension and higher eGFR than those of the
control group, while there were no significant differences

in the history of cardiovascular event, coronary heart
disease, heart failure and stroke. For treatment mod-
alities, the use of anti-hypertensive drugs in control group
was significantly higher than that of PEP group, while
there were no significant differences in the use of insulin,
oral drugs and lipid-lowering agents. For the SF-12v2
scores, PEP group generally had higher scores in each of
the domains than those of the control group. The differ-
ences in SF-12v2 scores between groups were generally
significant, especially in the domains of PF, RP, BP, SF,
RE and PCS scores. Finally, for the SF-6D score, PEP
group significantly had a higher score than that of control
group.

Table2 shows the comparison of SF-12v2 scores,
SF-6D, PEI and GRS between groups at baseline, post-12
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Table 3 Adjusted analysis on
the effects of PEP interacting
with time period on SF-12v2,
SF-6D scores, PEI and GRS

Total (N=544)

At 1 year

Coefficient (95 % C.1.)

At 2 years

Coefficient (95 % C.I.)

SF-12v2 scores
PCS
MCS

SF-6D score

—-1.467 (-3.395, 0.462)
1.292 (-0.839, 3.422)
0.003 (-0.017, 0.022)

0.563 (-1.524, 2.650)
0.959 (-1.343, 3.261)
0.009 (=0.012, 0.030)

0dds ratio (95 % CI)

0dds ratio (95 % CI)

PEI score >0
GRS score >0

3.250* (1.950, 5.419)
1.506 (0.852, 2.660)

1.366 (0.789, 2.366)
2.502%* (1.173, 5.340)

SF-12v2 The Chinese (Hong Kong) SF-12 health survey-version 2, PEP patient empowerment programme,
PCS physical component summary score, MCS mental component summary score, PEI patient enablement
instrument, GRS global rating scale, C.I. confidence interval

* Significant with P-value < 0.05

months and post-24 months. A majority of PEP group
(72.20 %) reported being ‘more enabled’ and 32.49 %
reported global improvement in health after 12 months, and
52.65 % of PEP group reported being ‘more enabled’ and
24.55 % reported global improvement in health after
24 months, which were significantly higher than those
reported by the control group. The difference in changes in
PEI and GRS scores between groups were 2.08 and 0.46
after 12 months and 0.79 and 0.45 after 24 months,
respectively, indicating better perceived disease control and
global improvement in health for PEP participants. On the
other hand, there were no significant differences in the
changes in SF-12v2 and SF-6D scores between groups at
12 or 24 months. However, it should be noted that both
groups reported significant reductions within group in the
PCS, MCS and SF-6D at 24 months, suggesting worsening
in HRQOL among these DM patients.

Table 3 shows the adjusted analysis on the effects of PEP
on SF-12v2, SF-6D, PEI and GRS score. Adjusted analyses
at 12 months or 24 months follow-up were not significant in
PCS, MCS and SF-6D, indicating the effect of PEP with
time on SF-12v2 and SF-6D scores were insignificant at
12 or 24 months. On the other hand, the effect of PEP with
time on PEI>0 was significantly positive (odds ratio =
3.250) at 12 months, while the effect of PEP with time on
GRS > 0 was significantly positive (odds ratio =2.502) at
24 months.

Discussions

This comparative effectiveness research assessed the
important PRO at 2 years of the PEP in real-world primary
care setting. A structured diabetes education intervention
to promote self-management and empowerment of patients

with diabetes was associated with significantly improved
perceived control over diabetes at 1 year and GH status at
2 years, and with a non-significant improvement in the
physical, mental and preference-based HRQOL at 2 years.
Differences of the change in patient” enablement and GH
status outcomes between two groups favoured the PEP
participants. Nevertheless, the lack of significant differ-
ences in physical, mental and preference-based HRQOL at
1 year echoed the findings from previous randomized
controlled studies that the structured group-based educa-
tion programme, the US Diabetes Conversation Map pro-
gramme [16] and the UK Expert Patient Education
(X-PERT) programme [17] showed no significantly better
improvement in physical, mental aspect and overall
HRQOL specific to diabetes when compared to usual care.
Furthermore, comparative effectiveness research in dia-
betes education and self-management programme (DES-
MOND), a rigorously designed -cluster randomized
controlled trial, produced similar patterns of HRQOL
changes at 1 and 3 years [18, 19]. Consistent finding of
statistical insignificance could be in part due to low sen-
sitivity of HRQOL instruments for diabetes education
evaluation. When compared to retrospective ‘transition’
[38] measures of patient’ enablement and GH status, pre-/
post-measure of HRQOL change might be a less insensi-
tive PRO through the collection of generic [16, 18, 19] and
diabetes-specific tools [17]. Although the achievable goal
of diabetes education may be a managed deterioration or
stability in HRQOL outcomes, insensitive measures could
lead to a lesser variation in outcomes among diabetes
educators and NGOs, rising concerns on the adoption of
HRQOL outcomes for monitoring and assessing quality of
care for PEP intervention.

Changes in HRQOL and preference-based measures over
time were similar in PEP and non-PEP groups. There were
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no significant changes in the physical and mental aspect of
HRQOL from baseline to 1-year follow-up, in line with
findings from our interim analysis of HRQOL data
after PEP participation [26]. At 2-year follow-up, both
the PEP and non-PEP participants were not effective in
sustaining physical and mental aspect of HRQOL, dropping
with 1.68-2.07 points and 4.22-4.68 points, respectively.
Unlike the HRQOL outcomes, the GH condition sustained
significant improvement to 2 years, while the PEP enabled
the patients’ perceived control over diabetes at 1 year but did
not sustain until 2 years. As significant changes were
detected after PEP intervention, this study highlighted
the importance of measuring the patient’s enablement and
health status as quality indicators of diabetes education
interventions. Provided that the PEP was associated with
reduced diabetic complications [22-24], such reductions may
be in part contributed by the benefits of improved PRO.
However, further analyses are warranted to ascertain that
PRO mediates the association between PEP and diabetic
complication.

Impact of administration modes on PRO results should
be recognized. Mode of administration for this study was
telephone interview deserving advantages of greater con-
venience and literacy to completing questionnaires [39].
Besides the advantages, the telephone interview disabled
the direct patient—clinician communication on PRO
results in tabulated and graphic presentations. In spite of
substantial start-up and maintenance costs for electronic
PRO collection, we urged the advocacy of electronic
platform [40-42] to efficiently collect high-quality
PRO data in routine assessments at intake enrolment and
follow-up.

Limitations

Several limitations in this study should be acknowledged.
First, the research method of PEP was designed based on a
quasi-experimental, observational study rather than a prag-
matic randomized controlled trial eliminating patient
selection and confounding bias. Meanwhile, such study
design observed real-world evidence of PEP effects in
primary care setting. Second, many patients were excluded
due to eligibility of data integration. Specifically, 1103
patients (PEP/non-PEP: 365/738) were excluded from
analysis due to the failure to link PRO data with HA
administrative data. Of those eligible to join the study, 206
patients (PEP/non-PEP: 112/94) were excluded due to their
refusal to consent for integrating PRO data with clinical
data. To minimize the waste of resource, collection of PRO
data in routine practice was highly recommended to facil-
itate data integration. Finally, this prospective study
focusing on Chinese population may not be generalizable to
other non-Chinese population.

@ Springer

Conclusions

In a 2-year prospective study, PEP for patients with DM
preserved self-perceived disease control and health condition,
whereas PEP participants perceived their quality of life
similar to non-PEP. This study underlined the importance of
PRO integration, especially patient enablement and global
health status, with clinical outcomes when evaluating the
overall benefits of structured diabetes education intervention.
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