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Use of constraint-induced movement
therapy in Chinese stroke patients
during the sub-acute period

LR R I A I I I B I S B N B N B B B B S N R S I A A I

Introduction

Stroke is the most common cause of disability in the adult and elderly population
in the world and a major cause of hospitalisation. Long-term motor deficits
in stroke patients may be due to ‘learned non-use’, a process enhanced by the
teaching of compensatory activity during rehabilitation. Recovery may be
improved by constraint-induced movement therapy (CIMT) or ‘forced use’™?
which involves restraining the unaffected upper extremity (UE) and training the
affected extremity.

Aims and objectives

This study aimed to investigate whether CIMT can improve function in
hemiplegic upper limbs during the sub-acute period after strokes in Chinese
patients. A secondary aim was to investigate whether adding CIMT to the stroke
rehabilitation service in Hong Kong is feasible.

Methods

This study was conducted from November 2004 to November 2005 and is a
randomised controlled study comparing the pre-intervention, post-intervention,
and 12th-week UE function in patients with strokes. The observer was blinded
and the subjects were randomised by drawing sealed envelopes. Subjects were

recruited from the acute stroke and rehabilitation services of three regional
hospitals,

The inclusion criteria were: being 2 to 16 weeks after an ischaemic or
haemorrhagic stroke; hemiparesis, with the affected limb having a functional
level of grade 3 to 6; minimal movement of =20 degrees of wrist extension and
210 degrees of extension of all digits; being ethnically Chinese; and achieving
a score of 17 or above in the Cantonese version of the mini-mental state
examination (MMSE) .The subjects also needed to be able to ambulate with or
without aid. The exclusion criteria were severe aphasia, a high risk of falling,
cerebellar stroke, and severe shoulder pain affecting therapy.

The intervention group underwent a 10-day training programme given by
a designated occupational therapist, focusing on the hemiplegic UE with the
unaffected limb restrained in a shoulder sling. The intervention subjects signed
a contract in which they agreed to wear a padded shoulder sling for most of the
day, except during high-risk activities, during the 10-day treatment period. The
subjects were treated with 4 hours of supervised activities including shaping,
which is a behavioural method used to improve motor performance using small

increments and encouragement with positive feedback and increasing level of
difficulty.

The control group received standard occupational and physical therapy, which
included bimanual tasks for the UE, compensatory techniques for activities
of daily living, hemiplegic UE strength and range of motion, positioning and
mobility training. Both groups received 4 hours of therapy daily, 5 days per
week, for 2 consecutive weeks.
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Fig 1. Motor Activity Log: amount of use (AU) scale and how well {(HW) scale
" Statistically significant; C! denotes confidence interval, and GIMT constraint-induced movement therapy
The primary end points for this study include the real
- 60 I cwr
world measure of Motor Activity Log (MAL) score and
the laboratory UE functional measure Action Research

Arm Test (ARAT), after 2 and 12 weeks, The secondary
outcomes were measured by using the modified Barthel
Index and the ability to complete the Nine Hole Peg test.

Results

There were 122 patients available for recruitment and of
these, 23 patients were recruited to the intervention group
and 20 enrolled in the control group. Five patients refused
to begin the intervention after randomisation and consent
and three patients dropped out after beginning CIMT. The
intervention group was recruited at a mean interval of 38.2
(standard deviation [SD], 20.4) days from the onset of their
stroke. All subjects were assessed 2 weeks after therapy
began but two patients from the CIMT group could not
be assessed at 12 weeks as one died of liver malignancy
and one was lost to follow-up. The patients in the control
group were recruited at a mean interval of 44.9 days (SD,
28.6) from the onset of their strokes. One patient suffered a
recurrent stroke and could not be assessed at 12 weeks.

Baseline characteristics including age, sex, type of
stroke, laterality, interval between onset of stroke and
therapy, presence of hemianaesthesia, presence of hemi-
neglect and the level of functional return at the baseline
assessment were comparable. Baseline variables such
as the MMSE, functional test for hemiplegic upper limb,
MAL which consists of the amount of use scale (AU) and
the how well scale (HW), ARAT, Nine Hole Peg test and
modified Barthel Index showed non—statistically significant
differences between the control group and CIMT group.

The outcome measurements at the pre-intervention [0],
post-intervention {2} and 12th-week [12] assessments are

i Control
50—

40—

30

95% ARAT-total score

20

10

T 1
Q 2 12

Follow-up interval (weeks)

Fig 2. Actlon Research Arm Test (ARAT) [total score]
* CIMT denotes constraint-induced movement therapy

presented in Figures 1 and 2. After the intervention, the
mean MAL scores comprising the amount of AU and HW
improved significantly over the two observation points in

the intervention group (F=12.673, P=0.001 for AU and
F=5.816 P=0.021 for HW).

The sub-components of the ARAT were compared by
using the Kruskal Wallis test. The intervention group’s
grasp (P=0.004), grip (P=0.004), pinch (P=0.032) and
gross (P=0.006) components were found to have improved
significantly over the control group after the first 2 weeks.
Their grip component (P=0.019) and the total ARAT score
using analysis of covariance (F=7.601, P=0.009) were
superior to the control group at 12 weeks. There was no
significant difference, however, in the grasp, pinch and
gross components at 12 weeks. This early plateauing of the
hemiplegic UE function is illustrated in Figure 2.
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The Nine Hole Peg test could only be performed by those
with a high level of UE function as it requires considerable
dexterity. The number of patients who could perform this
test at baseline was not significant—eight (35%) in the
intervention group and six (30%) in the control group.
After CIMT, 16 (70%) patients were able to perform the
test, significantly more than the nine (45%) control group
patients who could perform it during the post-intervention
assessment (P=0.022). A similar trend was evident at 12
weeks (P=0.029).

There were no significant differences in Modified Barthel
Index scores at assessments 2 and 3 (F=1.083 P=0.305). No
major complications occurred. One patient complained of
exacerbation of shoulder pain 1 month after the end of the
intervention period. There were no falls documented in all
23 CIMT patients.

Discussion

Theoretically, early implementation of CIMT during the
sub-acute stroke period may minimise leammed non-use
of hemiplegic upper limbs. Another explanation may be
neural re-organisation: there is some biological evidence
supporting the role of early training of the affected limb to
maximise neuroplasticity.?

This study demonstrates that use of CIMT in the
sub-acute period after a stroke improved subjective and
objective measures of UE function in our patients. Although
these functional gains plateaued over 12 weeks, most of
the improvements were still significant at the 12-week
assessment.

Some safety issues have been raised over the use of
CIMT in sub-acute rehabilitation settings. Painful overuse
syndromes, the risk of falls, and the frustration engendered
by focusing on a weak and clumsy limb have been cited as
potential problems. In this study, only one patient reported
exacerbation of shoulder pain, 1 month after the end of the
intervention period.

There are concerns about starting CIMT in the acute
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stroke period raised by finding that lesioned rats started
on CIMT immediately had their lesions enlarged.* Human
studies of use of CIMT in the acute period (within 1 to 2
weeks of the stroke) have not shown any clinical adverse
effects although neuro-imaging data are lacking. Our
patients were recruited relatively late after their strokes,
averaging 38 to 44 days, so there were no major concerns
about early lesion enlargement.

Conclusion

Constraint-induced movement therapy was able to improve
the rate of recovery of upper limb function during the sub-
acute phase post-stroke in this subset of Hong Kong Chinese
patients and the improvement was maintained at 12 weeks.
The feasibility of applying this therapy was demonstrated
by its effective use in a Geriatric Day Hospital setting.
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Psycho-educational intervention for
chemotherapy-associated nausea
and vomiting in paediatric oncology
patients: a pilot study

L R R R BRI S A I A B A B A R R S A B NP ST RS ')

Introduction

Intensive chemotherapy (CT) regimens are widely used to treat childhood
malignancies and are generally more emetogenic than those used in adults. A
survey on chemotherapy-associated nausea and vomiting (CANV) in children

reported a prevalence of 67 to 71% during CT and 77 to 82% after the CT
cycle,!

As the severity of CANV may become cumulative over time,? preventive
measures given to chemotherapy-naive patients are considered the most
efficacious. The four pathways through which the vomiting centre can be
stimulated are: the cerebral cortex and limbic system; the vestibular system; the
chemoreceptor trigger zone; afferent vagal and visceral nerves (Fig).? Based on
this theoretical framework of the neural pathways involved in transmission of
emetic stimuli,’ a multi-dimensional psycho-educational programme ¢combining
the use of relaxation techniques (progressive muscle relaxation [PMR]) and
patient education has been developed by the authors (Fig). Relaxation techniques
block the cexebral and limbic system cortical pathway. Patient education focusing
on risk assessment, use of antiemetics, and meal preparation works by blocking
the other three pathways. It appears logical to adopt a comprehensive programme
able to block all emetic stimuli pathways, however, each major component of
the programme needs to be examined separately in an exploratory trial. This
pilot study aimed to assess the feasibility of using the two major components—
relaxation and patient education—of a comprehensive programme.

Methods

This study was conducted from January 20035 to December 2006. An exploratory
trial using a pre- and post-test control group design was used.

Intervention

Group 1: Six sessions of PMR and guided imagery (GI) training (day 0-5; 30
minutes/session) were administered as recommended by Baider et al,* then the
skill was practised daily for a period of 2 months; PMR and GI audiotapes were
provided. Group 2: Two patient/parent education sessions were given (day 0 and

day 2; 30 minutes/session) focusing on risk assessment, antiemetic use, and meal
planning.

Outcome measures and instruments

Primary outcome measures were nausea and vomiting (Morrow Assessment of
Nausea and Emesis, MANE). Secondary outcome measures were anxiety (child
and parent) [The Chinese version of A-State scale of the State—Trait Anxiety
Inventory], quality of life (Play Performance Scale for Children), physiological
indices (caloric intake, changes in body weight), use of antiemetics, satisfaction
with care (4-point Likert scale indicating extremely unsatisfactory [0] to
extremely satisfactory [3]), self-rating of the usefulness of intervention (6-point

Likert scale indicating extremely useful [5] to not at all useful [0]), health diary
noting PMR and GT practice.
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PMR denotes progressive muscle relaxation, and Gl guided imagery

Table 1. Inventions and data collection periods

: 60

Group 1 intervention: PMR {including Gi}
Group 2 intervention: education

MANE

Anxiety

Satisfaction with care

Caloric intake, body weight, antiemetic use
Quality of life

Ussfulness of intervention

Intervention iog

Puise and blood pressure (group 1 only)
Heatth diary of PMR and Gl (daily for 2 months
continuously), group 1 only

Control group historical data: body weight, vomiting,
antiemetic use
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* PMR denctes progressive muscle relaxation, Gl guided imagery, and MANE Marrow Assessment of Nausea and Emesis

t Day 0=1 day prior to CT. day 1=CT commencing date

Procedure

All consenting subjects completed a full set of instruments
at baseline, then 7 days post-CT making in total 8 days’
measurements. Long-term data were collected 1 month and
2 months after the intervention and assessed quality of life,
anxiety, compliance with PMR and GI (group 1 only), and
satisfaction with care. The interventions and data collection
periods are detailed in Table 1.

Setting and subjects

A total of 20 subjects were recruited from the paediatric
oncology unit of a publicly funded hospital in Hong Kong.
Inclusion criteria were: being aged from 4 to 11 years, having
a diagnosis of cancer requiring CT, being chemotherapy-
naive, being able to understand Cantonese, signed informed
consent (both patients and parents), Exclusion criteria

were patients with brain metastases and/or advanced stage
cancer.

Results

During the study period, 24 subjects who met the eligibility
criteria were approached and 20 of these agreed to participate
in the intervention groups. Ten historical control cases who
maiched the characteristics of group 1 subjects formed
group 3. Another 10 historical control cases who matched

the characteristics of group 2 subjects formed group 4.

Baseline characteristics of the study sample

The mean age was 8.6 years. The majority (n=20) had acute
lymphocytic leukaemia, followed by osteosarcoma (n=12).
None had vomited immediately after CT at baseline (day
0). There was no difference in diagnoses, age, body weight,
and episodes of vomiting at baseline between the subjects
in the intervention and control groups.

Subjects in group 1 had significantly lower levels of
child anxiety (Z= -2.14, P=0.032) than those in group
2 at baseline. Parents of subjects in group 1 also had a
lower mean score of anxiety, although this result was not
statistically significant,

Comparison between intervention groups and
control groups

The Kruskal Wallis test did not detect a significant difference
(P>0.05) between the groups at each data collection time.
All groups had a slight decrease in body weight (<! kg)
over the 8-day period. Significant within-group changes in
body weight were detected only in group 2 (P=0.01) using
the Friedman test (Table 2).

In terms of vomiting after CT commenced, a significant
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Table 2. Body weight of each study group from day O to 7

| Group
1 Mean 37.93 38.29 38.08 37.69 37.54 37.80 37.49 37.43
SD 16.52 16.96 16.97 16.57 16.38 16.30 16.97 15.76
2 Mean 41.29 41.65 41.51 41.18 40.82 41.02 40.95 40.93
SD 14.63 14,80 14.96 14.59 14.40 14.30 14.40 14.19
3 Mean 40.83 40.99 40.87 40.49 40.31 40.14 40.24 40.20
sb 19.16 19.57 19.39 19.28 19.22 19.26 19.33 19.10
4 Mean 45.19 44,88 44.85 44.66 44.56 44.49 44.30 44.28
sD 17.87 17.64 17.52 17.57 17.60 17.71 17.65 17.44
Total Mean 41.31 41.45 4132 41.00 40,80 40.86 40.74 40.71
SD 16.54 16.81 16.78 16.61 16.52 16.50 16.46 16.26
* P<0.05
Tabie 3. Number of patients experiencing nausea, vomiting and their antiemetic intakes from day 0 to 7, by group
‘ e ay oo
2 <l B 4 5 6 7
Intake of antiemetic 1 5 5 4 2 1 1 0 1
2 7 8 3 5 4 4 0 0
3 o 3 8 3 2 1 1 0
4 0 4 10 3 3 3 1 0
Vomiting after chemotherapy’ 1 0 0 2 4 3 2 2 4
2 0 0 3 7 7 1 2 1
3 0 1 3 6 7 5 6 5
4 0 0 7 10 6 6 5 5
Nausea after chemotherapy 1 0 2 5 4 4 4 5 8
2 0 5 5 8 8 8 4 6
Nausea before chemotherapy 1 1 1 2 3 2 2 3 3
2 1 3 4 [§] 6 4 2 2
Vomiting before chemotherapy 1 5 o] 1 2 1 1 1 2
2 3 0 3 5 3 1 1 1

* P<Q.05

difference was detected on day 3 only (Chi squared=8.54,
P=0.036). Fewer patients in the PMR group (group 1)
experienced vomiting. There was no significant difference
in the intake of antiemetic between groups. Descriptive data
show that more patients in the control groups than those in
the intervention groups took antiemetics on day 2. There
was also a trend for more patients in the intervention group
to take antiemetics before beginning CT (on day 0) but
fewer patients in these groups took antiemetics from day
2 onwards. In contrast, none of the patients in the control
groups took antiemetics on day 0 but more patients in these
groups began to take antiemetics on day 2 (Table 3).

Comparison between the PMR group and education
group

There were no statistically significant differences (P>0.05)
in body weight, experience of nausea and vomiting, and
antiemetic intake between the two intervention groups. The
Friedman test found that both groups 1 and 2 had significant
within-group changes in parent anxiety levels (group 1 at
P=0.005, group 2 at P=0.001) and that the parents’ anxiety
levels decreased over time from day 0 to 60.

There was no significant difference in the child’s quality

of life and parent’s satisfaction with care between the PMR
group (group 1) and the education group {group 2). The
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children’s quality of life was lower from day 3 to 30 after
the commencement of CT in both groups.

There was no significant difference in calorie intake
between the PMR and education groups. There was a trend
for patients in both groups to have their lowest calorific
intake on days 2 to 3. Their calorie intakes gradually
improved from day 4 to 7. The Friedman test found that
a within-group change in calorie intake in group 2 was
significant (P=0.001), with a drastic reduction in calories
on days 2-3,

Process evaluation

Analysis of the health diaries indicated that the majority
of patients practised PMR 3 to 4 times a week at home,
indicating moderate compliance with PMR self-practice.
Mann-Whitney U tests did not detect significant changes in
biood pressure and pulse rates after practising PMR.

Patients’ and parents’ perceptions of the usefulness of
the interventions were that they were moderately useful.
The Mann-Whitney U test found a significant difference
only in day 1 anxiety reduction (Z= —0.314, P=0.032); the
PMR was perceived as more useful in anxiety reduction.
There was a trend toward higher overall usefulness of the
intervention scores in the PMR group.




Discussion

Subject recruitment for this pilot study was feasible but
took longer than expected. It took 18 months to recruit 20
eligible and consenting patients. This raises a concern about
adequate recruitment for a larger full study, All patients in
the intervention groups adhered to the intervention and
completed the instruments without difficulty, indicating the
appropriateness of these age-appropriate interventions and
the data collection process,

Progressive muscle relaxation was found to si gnificantly
reduce vomiting on day 3 after the commencement of
chemotherapy, the day that the majority of patients in this
study experienced CANV and reported lower quality-of-
life levels and less satisfaction with care. Moreover, fewer
patients in both intervention groups suffered from vomiting
from day 2 to day 7, when compared with the contro} groups.
The theoretical framework of the neural pathways involving
in transmitting emetic stimuli (Fig)® suggests that PMR and
education may be reducing vomiting by interfering with the
transmission of stimulation of the cerebral cortex pathway,
the vestibular system, the chemoreceptor trigger zone, and
the afferent vagal and visceral nerves.

Although there was no statistical difference in
antiemetic intake between the intervention and control
groups, it appears that more patients in the intervention
groups took antiemetics on day O prior to the CT, whereas
none of the patients in control group did. This could be
due to a greater awareness of nausea and vomiting and an
accompanying increase in knowledge about and motivation
to take antiemetics as a preventive measure, as a result of
participating in the intervention. This preventive measure
may have led to less vomiting from day 2 to day 7 in the
intervention groups. As the severity of CANV is cumulative
over time, this finding supports the importance of giving
preventive measures to CT-naive patients prior to the
commencement of CT.

There is no evidence supporting the superiority of
PMR or patient education in terms of managing CANV
and the maintenance of body weight. In both intervention
groups, parents’ anxiety levels lessened significantly over
time, supporting their potential effects on parental anxiety

Psycho-educational interventions for nausea and vomiting

reduction. This is an important benefit of the intervention,
as a significant correlation between CANV and parental
anxiety has been reported previously.2

The only difference found between PMR and education
was the effect on calorie intake. It is surprising to note
that the calorie intake was drastically reduced on day 2 to
3 within the education group as the education session is
supposed to help patients to select a diet able to promote
their calorie intake. In contrast, the PMR group’s calorie
intake appears to have been more stable, suggesting that
relaxation has a beneficial effect on dietary intake, a finding
in line with that of a previous study.’

Conclusion

This pilot study supports the feasibility and appropriateness
of the study design including subject recruitment,
randomisation, implementation of the interventions, and
measurement of the outcomes. Although we have not
statistically proven any beneficial effects of PMR and
education as a means of reducing CANV in this pilot
study, descriptive data suggest the intervention achieved a
reduction in vomiting and promoted the use of antiemetics
as a preventive measure.
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Effects of point-of-choice stair climbing
interventions in Hong Kong

------- LI R I I R N I R R I I R B O A N R R R N R S NS ]

Introductien

Increasing physical activity levels is a major public health target given the high
prevalence of sedentary behaviour in the industrialised world,! The current
recommendations are for at least 30 minutes of moderate-intensity physical
activity on 5 or more days of the week, which can be accumulated throughout
the day and does not need to be achieved in a single session.'

One simple way to achieve the current recormmmendations is to accumulate
walking throughout the day. An additional way to further this aim is to accumulate
stair ¢limbing. Like walking, stair climbing requires no equipment and is freely
available, at least in the developed world. Unlike walking, however, stair climbing
is physiologically vigorous, requiring 9.6 times more energy than the resting state.?
As obesity prevention is a major aim of physical activity promotion, the high energy
expenditure of stair climbing can improve the balance between energy intake and
expenditure. For example, an 80-kg man climbing a typical 3-m flight of stairs 10
times a day would expend approximately 27.5 Kcals a day, equating to 10 038
Kcals over a year, an energy expenditure equivalent to about 4 days worth of food.?
From an energy expenditure perspective, the speed at which the stairs are climbed
is of minimal importance; energy is expended in raising one’s weight against
gravity. Thus low levels of fitmess, a common barrier to exercise in the overweight,
are not a barrier to stair climbing. Indeed a recent worksite intervention revealed a
greater response in overweight employees suggesting that stair climbing may be an
acceptable type of physical activity for overweight individuals.?

Importantly, interventions to increase stair climbing are effective. Typically, a
poster placed at the point-of-choice between stairs and the escalator encourages
travellers to take the stairs for the benefit of their health.? Almost all published
studies have successfully increased stair usage with 23 separate studies reporting
positive effects. Nonetheless, most previous research has been conducted in
cither the UK or the US and only two studies have used non-English speaking
populations. Thus, studies in a non-English context provide information on the
generality of the success of stair climbing interventions. Here we report the results
of three interventions in Hong Kong where 95% of the population is Chinese.

Compared to mainland China, Hong Kong is affluent and has many of the
trappings of western culture, making it a reasonable non-English speaking
comparison for the UK and the US. The Population Health Survey revealed
that only 14% of males and 12% of females in a representative sample of 7084
Hong Kong Chinese were physically active at health enhancing levels, which is
considerably lower than in the UK (males 37%, females 25%).'* The territory
itself includes a densely populated small island (18 000/km) with restricted
opportunities for outdoor sport and exercise. Most of the population, however,
live and work in high-rise buildings providing convenient opportunities for stair
climbing. While this behavioural context makes Hong Kong island an ideal
setting for accumulation of stair climbing, the climate is subtropical with high
temperatures and humidity levels. We provide here preliminary data on the
possible effects of climate on interventions that promote active transport.

Methods

This study was conducted from May 2005 to August 2006,
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Study design

All three studies used an interrupted time-series design.
Thus, monitoring of stair use for a baseline period was
followed by the interruption of the series by an intervention
aimed to increase stair climbing. Monitoring was continued
after this interruption.

Studies 1 and 2 were conducted on the Mid-Levels
escalator system in central Hong Kong, a pedestrian
transit system that reduces motorised traffic in the city.
The interventions were installed on the section between
Wyndham Street and Hollywood Road where a travellator, ie
an escalator without steps, climbed 5.72 m over a horizontal
distance of 51.5 m, with a total length of 57.5 m. Adjacent
to the travellator were 44 stairs (stair riser height=13 cm)
in groups of four separated by 4.12 m horizontal sections.
While this site was shielded from the sun, open sides meant
that pedestrians were subject to the effects of air temperature
and humidity, Study 3 was conducted in an air-conditioned,
indoor shopping mall (Lok Fu) where the effects of outdoor
climate may have been nullified.

Sample size
There were 57 801 subjects in Study 1, 76 710 in Study 2,
and 18 257 in Study 3.

Study instruments

In all studies, observers coded pedestrian choices between
the travellator/escalator and stairs. While there was variation
between studies, the categories used were gender, appearing
to be over 60 years of age, ethnic grouping, presence of
children or large bags, and whether the pedestrian was
walking on the travellator. Observations were made around
midday (11:00-13:00) and in the early evening (17:00-
15:00).

Study 1

Following 2 weeks of baseline observations, a 73 cm x
53 cm poster was positioned at the choice point between
the stairs and travellator and observations continued for a
further 2 weeks. The poster contained a sithouette figure
climbing stairs with a message above the figure in Chinese
characters that read ‘Get healthy — start with these steps’.

Study 2

Following 1 week of baseline observations, three banners
(200 cm wide x 50 cm high) were hung above the heads
of pedestrians on the travellator and monitoring continued
for a further 5 weeks. The back-translated messages in
order of ascent were (a) ‘Just need 7 minutes a daysgetting
healthy and living longer is not a dream’, (b) ‘Doctors
found that spending 7 minutes on stair climbing a day, the
risk of heart disease is reduced by half in 10 years’, and
(¢) “There are 1440 minutes in a day, it only takes you 7
minutes to be healthy and live longer’. In the focus group
phase, the ‘7 minutes stair climbing a day etc’ message
was rated as 4.1 on a 1-5 scale from least (1) to most (5)
motivating.

Point-of-care stair climbing interventions

B Study 1
B Study 2
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Fig 1. Percentage of stair climbing during baseline and
following the intervention on the Mid-Levels escalator
system

Study 3

Following 2 weeks of baseline observations, the intervention
was affixed to 12 stair risers beginning five steps from the
top on a 22 step staircase (riser height=14 cm). Hence
the stair riser banner was 210 cm wide by 168 cm high.
Messages (a) and (b) above were used with a cartoon of
a smiling heart accompanying these messages. Monitoring
continued for 2 weeks.

Results

Stair climbing

Figure 1 depicts the percentage of people climbing stairs
during the baseline period and after instalation of the poster
(Study 1) and banners (Study 2) on the Mid-Levels system.
No significant change in stair climbing occurred in Study
1 (P=0.29), whereas there was a modest increase in stair

climbing when the more extensive intervention was tested
in Study 2 (+0.29%, P=0.002),

The small magnitude of increase suggests that the
intervention was of minimal public health relevance.
Study 3 tested a similar intervention in a shopping mall,
the main setting for previous stair climbing interventions
outside Hong Kong.? It 'was possible that the mass transit
nature of the Mid-Levels system produced unusual results.
In addition, Lok Fu shopping mall was air-conditioned
and hence potentially immune to the effects of climate on
lifestyle physical activity (see below). As with the previous
studies, however, there were no effects of the intervention
(P=0.91; Fig 2).

Walking up the travellator
As outlined elsewhere, the poster used in Study 1 produced
an increase in walking up the travellator in the Hong Kong
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Fig 2. Percentage of stair climbing during baseline and
following the intervention in Lok Fu shopping malil

Chinese population.* This result demonstrates that Hong
Kong Chinese people can respond to physical activity
promotion. For the non- Asian sample, however, walking up
the travellator was reduced at higher levels of humidity.

In Study 2, the greater range of climate variables (eg
humidity 28-93% vs 84-97%) revealed effects in Asian
pedestrians, Figure 3 summarises the effects of humidity
and temperature on walking up the travellator. The negative
slope for both variables reveals that increases in humidity

(P=0.009) and temperature (P=0.04) were associated with a
reduction in walking.

Discussion

In summary, rates of stair climbing in Hong Kong were
low and generally uninfluenced by the interventions; even
the modest change in Study 2 (+0.29%) would have little
public health impact. To put this in perspective, the rate for
adults of 1.6% at baseline on a 3.08 m staircase in the air-
conditioned shopping mall of Study 3 contrasts sharply with
a baseline rate of 12.6% on an equivalent height stajrcase in
a UK shopping mall.

The low levels of stair usage in these studies were
remarkable compared with average rates of 5.4% for public
access staircases in the UK and US.2 Informal observations
suggest that stair climbing was also rare in the underground
rail system whereas average rates of 11.6% (range, 5.6-
31.1%) have been reported for the UK and US.? Further,
a recent intervention to increase stair climbing in public
housing estates in Hong Kong revealed that only 1.7%
of pedestrians climbed stairs prior to the intervention.’
Nonetheless, 50% of respondents on the housing estates
thought stair climbing was good for their health prior to
the intervention. Therefore low rates of stair climbing were
not accompanied by negative perceptions of the behaviour.
Taken together, these studies suggest low rates of stair usage
may be characteristic of Hong Kong. Two aspects of Hong
Kong island itself may be relevant. First, the high humidity
of a sub-tropical climate could be a barrier. Set against this,
neither study revealed any effects of climate variables on
stair climbing. Further, transposing the intervention to an
air-conditioned shopping mall did not improve the outcome
of the intervention. Hence concurrent levels of humidity
and temperature do not explain the failure to increase stair
climbing. Alternatively, the topography of Hong Kong
may be relevant. Hong Kong island is hilly/mountainous,
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Fig 3. The effect of humidity and temperature on waiking up the travellator by the Hong Kong Chinese population
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with much of the island associated with steep slopes. The
densely populated area of Hong Kong means that there
is little space available for parking cars. At 47 cars per
1000 inhabitants, Hong Kong has a very low rate of car
ownership compared to other major cities (Tokyo=266,
New York=206, London=413). This lack of private cars
means that active transport and regular negotiation of the
hilly terrain are an inevitable consequence of residence
in Hong Kong. Objective measures of hills in other cities
have been associated with reduced use of active transport.
Against such a backdrop of prior negotiation of hilly
terrain, additional ascent of stairs when there is a motorised

alternative may seem a profligate waste of energy to Hong
Kong pedestrians,

Consistent with previous effects, active transport by
Hong Kong pedestrians was reduced as humidity increased
and climate may be a major barrier to lifestyle physical
activity.* We argued elsewhere that the choice of an escalator
rather than stairs reflects the repeated reinforcement
of escalator use by reduced energy expenditure?;
minimisation of energy expenditure is characteristic of
human locomotion. By the same logic, repeated pairing
of any behaviour with punishment reduces the likelihood
of the behaviour. Physical activity in humid conditions is
associated with increased ratings of discomfort relative to
the same activity in low humidity at the same temperature.
Hence high rates of humidity in Hong Kong would act to
punish lifestyle physical activity and the low rates of stair
climbing may reflect a prior history of punishment when

Point-of-care stair climbing interventions

attempting physical activity in humid conditions rather than
any differences in attitude to physical activity compared to
UK and US pedestrians. The hilly terrain of Hong Kong can
only compound this problem.
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Factors influencing delayed presentation
with symptomatic breast cancer in Hong
Kong Chinese women

L R A R O O I I R I I R I I BN A B R N A AR B S B I B N BN B A NN B S I

Introduction

Delayed presentation of symptoms of breast cancer (BC) means that advanced,
disseminated disease is more likely and treatment therefore less effective. This
is one of the main contributors to mortality in BC.! Early treatment is associated
with a much higher cure rate. It is therefore important to understand the reasons
for delayed presentation and referral of symptoms for investigation. Several
components of treatment delay have been noted, including patient-delay factors
such as ignorance of symptom meaning, and delay between symptom detection
and presentation, and doctor-delay factors such as diagnostic error and referral
delay. Help seeking is influenced by illness cognitions, the way women make
sense of their symptoms and the way they cope with the responses resulting from
their symptom perceptions.>® There are no such data for Hong Kong Chinese
women. We sought to identify factors determining delayed presentation of BC
symptoms in Hong Kong Chinese women.

Methods

This study was conducted from February 2005 to January 2006.

Study design
A grounded theory-based qualitative approach addressed four questions: (1)
‘What information do women seek and attend to? (2) How do they interpret that

information? (3) What decision rules do they use? {(4) How do they justify their
choices?

Sample

Following ethics committee approval, participants were recruited at surgery
clinics in Kwong Wah Hospital, United Christian Hosptial, and Pamela Youde
Nethersole Eastern Hospital from women consulting for self-identified BC
symptoms. Chinese women, 21 years or older, residing in Hong Kong, and
who could communicate in Cantonese were eligible. Women were excluded if
they had a prior BC diagnosis, or if their breast abnormality was discovered
through breast screening. Women interviewed were chosen, using theoretical
sampling, to capture a wide range of perspectives.* Sample size was determined
by data saturation, cccuring with 37 women. Each woman participated in an in-
depth, semi-structured interview, prior to their consultation, beginning with the
question “please tell me how you decided to bring the particular breast problem
to the attention of a doctor”. Probing questions followed to encourage response
elaboration. All of the interviews were tape-recorded.

Data analysis

All interviews were transcribed and then analysed using the grounded theory
approach.®

Results

The Table summarises the characteristics of the participants. We derived a
two-stage help-seeking decision model explaining the process of medical help-
seeking decision by Chinese women with BC symptoms. The two stages were
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Table . Personal and medical characteristics of the participants

Delayed presentation of symptomatic breast cancer

g drtial stah el Veare i Typeof symptoms ’ Duration of delay
1 44 Married Full-time Tertiary Breast ump <1 week

2 52 Married Housewife  Primary Breast ump >6 months
3 48 Martied Part-time Secondary Breast lump <3 months
4 36 Married Fuil-time Secondary Breast lump >6 months
5 32 Married Full-time Primary Breast lump <1 week
¢] 44 Single Fuil-time Secondary Breast ump <3 months
7 58 Married Housewife  Primary Breast lump >3 months
8 23 Single Fuli-time Secondary Breast lump >3 months
g 78 Widowed Retirad No formal Braast lump >3 months
10 42 Married Housewife  Secondary Breast lump <3 months
1 20 Single Student Tertiary Breast ump >3 months
12 51 Married Housewife Secondary Breast lump <1 week
13 48 Married Ful-time Secondary Braast lump <3 months
14 45 Married Housewife No formal Breast lump <1 week
15 46 Single Unemployed Secondary Breast lump <1 week
16 47 Single Full-time Secondary Breast lump >6 months
17 52 Single Full-time Primary Breast lump <3 months
18 49 Married Unemployed Secondary Breast lump >8 months
19 65 Married Housewife No formal Breast lump >6 months
20 46 Widowed Part-time Secondary Breast lump >3 months
21 35 Married Housewife  Secondary Breast lump <1 week
22 50 Married Part-time Primary Braast lump <1 weeak
23 45 Single Fuil-time Secondary Breast lump <1 week
24 52 Married Part-time Secondary Breast lump <1 weak
25 44 Divorced Full-time Secondary Nipple discharge <3 months
26 70 Widowed Retired Primary Breast ump >3 months
27 35 Single Full-time Secondary Breast ump <1 week
28 44 Marmied Housewife  Secondary Breast lump <1 month
29 69 Married Retired Primary Breast lump <1 week
30 56 Married Part-time Secondary Breast lump <1 week
31 33 Married Fuli-time Secondary Braast lump <3 months
32 81 Widowed Housewife  No formal Breast lump >6 months
33 54 Married Full-time Primary Breast lump <1 week
34 42 Married Full-time Tertiary Breast ump <3 months
35 40 Married Full-time Secondary Breast lump <1 month
36 a7 Marriad Full-time Primary Breast lump >6 months
37 21 Single Full-time Secondary Breast lump >86 months

(1) symptom recognition and (2) service utilisation.

Sympiom recognition
Three factors triggered symptom recognition— symptom

it. And it’s the same as the first time I felt it. So I think

it needs to be seen by a doctor™ (case 20, age 46, >3
months delay)

interpretation, symptom progression, and social messages.  Social messages

Symptom interpretation

* Interpretation influenced women’s subsequent help-
seeking behaviours: “I didn’t pay much attention to the
lump. I just ignored ir. But then recently, it was painful
when I touched it. So I thought 1 shouldn 't wair anymore,
Then I went to see a doctor.” (case 2, age 52, >6 months
delay). »

* If symptoms failed to match women’s illness representation
of BC, delay in seeking medical attention was more
likely, suggesting women’s symptom understanding was
imprecise. Additionally, traditional Chinese medicine
elements created ambiguity: “I thought it’s (the lump was ~ +
caused by) re gi. So I took some cooling food....” (case 6,
age 44, <3 months delay).

Symptom progression
* For several women, symptom persistence triggered their
consultation: “(The lump) was still there every time I felt

Knowing someone who had cancer or breast disease that
prompted women to attribute the symptom as a signal
of health threat applied to both prompt and delaying
appraisers. Women with relatives or friends who had
BC promptly appraised the breast symptom as a threat.
“I.am quite aware of BC as many of my friends had BC.
So I know.” (case 23, age 45, prompt seeker)

Some women who initially dismissed the presence of
symptoms were later prompted by others who had had
BC: “I didn't know what (the lump) meant.... Then my
sister-in-law was diagnosed with BC. So I realised I was
in trouble.” (case 32, age 81, >6 months delay)

News reports of the prevalence of BC heightened
women's awareness of the potential seriousness of
breast symptoms: “7 was really worried (when I Jelt a
lump in the breast). I made an appointment., straight
away... I read a lor abour cervical cancer and breast
cancer from the newspapers, also from TV adverts. So
I was scared that I might have cancer.” (case 5, age 32,
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prompt seeker)

Service utilisation

Once the breast symptom was recognised as a potential
health threat, women moved into the second stage and made
the decision to seek medical care. Six triggers for medical
help seeking emerged.

Fearing consequences of delayed help seeking
“I am afraid of dying. ... I often seek medical help straight
away whenever I am ill.” (case 12, age 51, prompt seeker)

Perceived need to confirm the diagnosis

Closely related to this was the need for diagnostic
confirmation: “J decided to seek medical help because I
want to have peace of mind. I need to know the diagnosis.”
(case 8, age 23, >3 months delay)

Physical symptom distress

Women experiencing prolonged physical symptom
distress, particularly perceived interference with physical
or daily activities, sought medical help promptly: “J kad
to do housework and cook for my family. But I couldn’t
lift my hand up because the lump hurt. It affected my daily
activities. So I need to seek help. Otherwise, I wouldn't go
fo see a doctor.” (case 7, age 58, >3 months delay)

Lay referral system

For some women, the decision to seek medical help was
taken by someone else. This is referred to as sanctioning
and is a well-recognised feature of the lay referral system:
“My mum and my aunt pressed me to go and see a doctor.
They told me that I must go to the doctor. ... I know I should
seek medical help, but for some reason, I kept putting it

off until my mum pushed me to do so.” (case 8, age 23, >3
months delay)

Media prompts

Some women decided to seek medical attention for
the breast symptom as a result of the current social
marketing of BC awareness in Hong Kong: “The
information (about BC) on the advert sounds scary. It’s
about how one in 20 women would get BC. And I had a
lump. So I decided to seek medical help.” (case 21, age
35, prompt seeker)

Opportunistic help seeking

Many women, especially the delayers, presented the doctor
with other health problems as their primary concern; the
breast symptom was only presented as a secondary concem:
“I didn’t seek medical help because it was not painful. I
went to see a doctor later on for my chest pain. During the
examination, the doctor felt the lump in my breast. So I told
him.” (case 18, age 49, >6 months delay)

Fear of cancer diagnosis

For some women, the possibility of having BC was too
frightening, leading them to delay seeking medical attention
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in order to avoid confronting the bad news: “I had been
struggling for 2 to 3 months whether to go to the doctor or
not. I was so frightened of finding out the truth.” (case 8,
age 23, >3 months delay)

Inaccessibility to health services

Unfamiliarity with the medical care system prevented some
women from utilising the health service. Older women and
new immigrants were particularly likely to have difficulty
accessing health services: “I know I had 1o see a doctor. But
I didn’t know where to go. So I waited till the next follow-up
appointment at the diabetic clinic, Then I told the doctor”
(case 26, age 70, >3 months delay)

Financial constraints

Limited household income and health care costs contributed
to utilisation delay: “I can'’t afford to see a doctor. I live
on the government allowance. I don't have money to seek
medical help. My daily costs are HK$70. So where am 1
going to find money to see a doctor? So I have to wait #ill
the follow-up appointment (for another medical concern).”
(case 26, age 70, >3 months delay)

Competing life priorities

Delayers tend to prioritise their other social duties over their
own health: “/ have two daughters who are at school. I need
to take them to school and help them with their homework.
So I thought I should wait till the summer holiday to go to
see a doctor.” (case 10, age 42, <3 months delay)

Embarrassment about having a breast examination

Women who delayed presentation viewed their breasts as
private and were reluctant to be examined by a physician,
especially a male physician: “f went 1o the follow-up
appointment to get medications for my hypertension. It
was a male doctor. So I didn’t tell him about my lump. It’s
too embarrassing. I didn't want him to look at my breasts.
Then I met a female doctor in the following appointment.

So I told her about my lump.” (case 9, age 78, >3 months
delay)

Discussion

Symptom interpretation, the initial and most important
step in the process of symptom recognition, is largely
constructed from pre-existing lay knowledge of BC
symptoms. When the symptom is incongruent with
women's lay knowledge of BC, women are more likely to
attribute minimal symptom significance and delay seeking
medical care. Chinese women make sense of breast
symptoms using both traditional Chinese (the balance of
yin and yang and gi) and western (pain associated with
illness and injury) decision rules, which might possibly
confuse their symptom attributions, resulting in different
causes for appraisal delay.

High fear messages can discourage some women and
should be avoided in local health education campaigns.




Instead, the favourable prognosis following early detection
should be emphasised. Social messages sent via the media
Tacilitate women’s prompt utilisation of health services on
detecting a symptom.
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Provision and evaluation of a svicide
prevention and management programme
by frontline nurses in Hong Kong

L R R I I R R I R R I R R N R R I N I SN Y B R B R S Y N Y

Introduction

Health care professionals should increase awareness about patient suicides in
hospitals, A retrospective study in Hong Kong from 2000 to 2002 reported 166
suicidal attempts in 26 public hospitals, in which 34 patients died.! Frontline
nurses play a crucial role in suicide prevention and management; it is challenging
for them to provide care for patients with suicidal ideation or after suicidal
attempts. Nurses may feel frustrated, inadequate, and unsure whenever they
fail to help these patients.? In England, education for nurses achieved positive
results.? It is anticipated that an education programme can also enhance local
nurses’ knowledge, attitude, and competence about suicide prevention and
management.

Aims and objectives

1. To evaluate an education programme for frontline nurses on patient suicide
prevention and management.

2. To evaluate the effects of the education programme on nurses’ knowledge,
attitude, and competence for dealing with patients (who have attempted
suicide or have suicidal ideation) and their family members.

3. To examine the strengths and weaknesses of the programme from the
participants’ perspectives.

4. To enhance nurses’ knowledge and competence related to suicide prevention
and management.

Methods

Study design

The study was conducted in two general hospitals from December 2004 to
June 2006. We used an evaluative design that incorporated quantitative and
qualitative methods to assess outcomes and processes. The content of the
education programme was based on learning needs assessment and literature
review.>* The programme consisted of 8.5 hours of learning activity. Teaching

and learning approaches were developed based on principles of reflective
learning.*

Sample size

A total of 110 registered nurses from medical and surgical units were randomly
assigned to the study (n=54) and control (n=56) groups. Their demographics are
presented in Table 1. There were no dropouts from the study. A purposive sample
was recruited for the focus group interviews: the process evaluation interviews

(three focus groups with 24 participants) and the outcome evaluation interviews
(three focus groups with 18 participants).

QOutcome measures

Participants in both groups were assessed before (pre-test) and immediately (post-
test 1), 3 months (post-test 2), 6 months (post-test 3) after intervention, using four
instruments: the Suicide Opinion Questionnaire (SOQ), the test on knowledge
of management of suicide, the nursing competency in suicidal prevention and
management, and the nurses’ stress and coping in caring for suicidal patients.
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P value

Table 1. Demographics of the participants
Demgmém : BT
Gender
Male 6(11.1)
Female 48 (88.9)
Age range {years)
21-30 17 (31.5)
31-40 28(51.9)
41-60 9(16.7)
Hospital
Hospital A 27 (50.0)
Hospital B 27 (60.0)
Clinical specialty
Medical 40 (74.10)
Surgical 14 (25.90)
Participation in any continuing education
related to suicide pravention in past 2 years
Yes 7 (13.0)
No 47 (87.0)
Years of experience 10.03+56.91 (0.25-28)
No. of suicidal patients cared in past 12 3.00+4.11 (0-20)
months
Duration (hours) of taking care of suicidal 16.42+32.79 (0-184)
patients in past 12 months

Mean+SD (range)

#=1.007, P=0.316

10(17.9)
46(82.1)

$=4.014, P=0.134

27 (48.2)
19(33.9)
10(17.9)

#=0.00, P=1.00
28 (50.0)
28 (50.0)

#=0.01, P=0.919
41 (73.20)
15 (26.80)

27=0.46, P=0.497

5 (8.90)
51{91.1)

9.0716.86 (0.25-29)
2.7914.67 (0-30)

t=0.731, P=0.466, df=108
t=0.255, P=0.799, df=108

24.22+49.72 {0-240) t=-0.968, P=0.335, ¢f=108

Focus group interviews

Process evaluation interviews were conducted immediately
after the programme to identify its strengths and limitations
from the perspectives of the participants. Outcome
evaluation interviews were conducted 6 months after the
programme to assess the participants’ competence in caring
for patients with suicidal intent, and to identify factors
affecting the use of such knowledge in practice.

Results

Outcome measures

Table 2 shows the mean and standard deviation (SD) of all
outcome measures for the two groups. Table 3 compares
the four outcome measures between the two groups, There
was no significant difference between the two groups at
baseline. The interaction terms (between group x time)
were not significant for any of the outcome measures.
No treatment effect was detected for any of the outcome
variables. However, significant time effect was found
for the SOQ total scores (P=0.001) and subscales (social
disintegration, P=0.009; perscnal defect, P=0.008; the
competency checklist, P<0.014; and the stress and coping
scale, P=0.045). Both groups showed improvement with
respect to all post-test 1 scores, which then gradually
declined in subsequent tests.

Process evaluation: evaluation form

The participants gave positive feedback about the
programme. They agreed that its objectives were appropriate
and achieved, and had enhanced their knowledge, attitudes
and skills in caring for suicidal patients and their families,
which included confidence and competency in practice.
They also claimed that the programme helped increase

their alertness with regard to suicide prevention. Topics
related to assessment protocol, intervention, case studies,
sharing of experience and information about suicide were
considered the most useful. Many participants suggested
that the programme be extended to a week and include
more discussion, case sharing, and real-life examples. Some
wanted more skills practice using role plays and videos.

Process evaluation: focus group interviews

The participants agreed that sessions on suicide theories,
statistics, ‘myths and facts’ and assessment of suicide risks
were useful, and a ‘no suicide’ contract was particularly
interesting. Case sharing was more helpful than theory
to change the mindset of general nurses, and helped their
learning in the management of similar cases. Role Plays
were similarly useful and interesting. Questions posed in
the research questionnaires reinforced positive values and
concepts. The handouts, notes and community resources
information were useful.

The participants agreed that the programme met their
expectations, and regarded case sharing as helpful to
change mindsets and attitudes towards their patients. Many
participants mentioned that the programme had enhanced
their knowledge of suicidal risk factors, and helped increase
their awareness of patients with suicidal intent. General
nurses play an important role in coordination among
disciplines and a multidisciplinary approach is essential
in the care of suicidal patients. All participants agreed that
the duration of the programme should be longer, which
concutred with written comments in the evaluation form.
They also recommended continuous learning and updates
on the topic and that suicide prevention education not be
confined to just a one-off course.
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Table 2. Means and SD of all outcome measures of the study

and control groups

Outcome. meastirés
Knowledge on managemaent of patients
with suicidal risk
Study 5.00 {1.57) 5.54 {1.79) 561 (1.47) 5.44(1.73)
Control 5.34{1.81) 5.27 (1.79) 5.41 (1.85) 5.16 (2.07)
Suicide Opinion Questionnaire
Total score
Study 168.5 (10.90) 161.5 (13.60) 159.0 (15.23) 159.1 (13.71)
Control 155.2 (12.26) 158.8 (16.85) 157.8 (16.75) 159.8 (16.10}
Acceptability
Study 27.74 (6.42) 28.85 (6.03) 28.59 (6.03) 28.70 (5.53)
Control 27.98 (4.67) 28.73 (5.75) 28.55 (6.18) 28.77 (6.53)
Perfect factual knowledge
Study 23.19 (3.31) 29.20 (3.33) 29.83 (4.11) 29.63 (3.61)
Control 28.73 (3.88) 29.96 {5.76) 29.46 (3.80) 29.91 (4.12)
Social disintegration
Stuay 32.46 {3.97) 34.72 (3.52) 33.96 (4.26) 33.83 (4.40)
Control 32.48 (4.16) 33.00 (4.72) 33.07 (5.13) 33.63 (5.00)
Personal defect
Study 37.37 (3.28) 38.93 (4.30) 37.57 (3.87) 37.85 (3.53)
Control 37.80 (3.83) 38.71 (4.89) 38.16 (3.65) 38.71 (3.07)
Emotional perturbation
Study 28.72 (2.62) 29.78 (3.04) 20.04 (3.43) 29.04 (3.06)
Control 28.18 (3.24) 28.27 (3.28) 28.55 (5.24) 28.79 (4.18}
Chacklist on nursing management of
patient with suicidal precaution
Study 27.49 (9.20) 31.03 {5.97) 26.64 {11.27) 24.38 (13.56)
Control 27.60 (10.95) 28.71 (10.22) 29.17 (9.19) 27.21 (11.09)
Nurse’s stress and coping in caring for a
suicida! patient
Study 16,29 {3.33) 16.04 {3.35) 15.27 (3.19) 16.64 {3.22)
Control 16.07 2.72) 15,27 (2.51) 15.32 (2.96) 15.32 (3.06)

Knowiedge on management of T=-1.049, df=108, P=0.296
patients with suicidal risk
Suicide Opinion Questionnaire

Total score T=0.137, di=108, P=0.881
Acceptabiiity

Perfect factual knowlsdge

Scocial disintegration T=-0.025, cif=108, P=0.98
Personal defect

Emotional perturbation
Checklist on nursing management  7=0.273, df=101, P=0.786
of patient with suicidal precaution
Nurse’s stress and coping in

T=0.701, ¢f=03, P=0.485
caring for a suicidal patient

Table 3. Comparison of the four outcome measures between the study and control groups

F(1,108=0.147, P=0.702

F(1,108=0.134, P=0.715 F(3,106)=5.835, P=0.001 F{3,106)=0.861, P=0.464
T=-0.25, di=108, P=0.803 F(1,108)=0.002, P=0.969 F(3,106)=1.479, P=0.225 F3,106)=0.048, P=0.986
T=0.658, dfi=108, P=0.512 F(1,108)=0.008, P=0.928 F3,106)=1,598, P=0.194 F({3,106)}=1.022, P=0.386

F(1,108)=0.997, P=0.320 F(3,106)=4.101, P=0.009 F(3,106)=2.190, P=0.093
T=-0.637, df=108, P=0.526 F(1,108)=0.508, P=0.478

T=0.967, df=108, P=0.336 F(1,108)=1.800, P=0.172
F{1,79)=0.205, P=0.652

F(1,87)=0.319, P=0.573

s i

F(3.106)=1.378, P=0.254 F(3,106)=1.408, P=0.244

F(3,106)=4.118, P=0.008 F(3,106)=0.686, P=0.563
F({3,1068)=1.211, P=0.309 F(3,106)=1.373, P=0.255
H3,77=3765,P=0.014 F3,77)=1.986, P=0.123

F(3.85)=2.789, P=0.046 F{385)=1.092, P=0.357

Outcome evaluation

After the education programme, participants regarded
themselves as more competent in assessing, communicating
with, and helping suicidal patients. Subjectively they felt
their assessment skills had improved and that they had put
theory into practice. Because of enbanced knowledge, they
had more confidence in caring for and communicating with
suicidal patients. The programme helped expose myths they
previously had about suicide, and led to changes in their
attitudes.

Among the most frequent barriers to caring for suicidal
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patients were insufficient time and staff. All participants
commented on nursing shortages in the hospitals, and
expressed frustration that they did not have the time to assess
and observe patients at risk. There was a lack of support
from senior management in providing psychological care
for this group of patients. The physical environment of
wards made observation and care difficult. Protocols were
useful to guide care.

Discussion

This study evaluated an education programme to enhance




the knowledge, attitudes and competence of nurses in
patient suicide prevention. The participants had spent an
average of 16,42 (SD, 32.79) hours taking care of patients
at risk of suicide in the previous 12 months. Therefore, it
was not uncommon to encounter such patients.

Contrary to our expectations, the results showed no
significant differences between the study and control groups
for any of the outcome measures. Both groups showed
improvement in all outcome measures across time between
the pre- and post-test 1, but the scores gradually declined
thereafter. Several factors could have influenced the results.
Previous studies used a qualitative or a one-group pre-
post test design,® whereas the present study used a control
group.

The duration of the education programme might have
been too short to produce a statistically significant difference
between the two groups. Furthermore, as the participants
in both groups worked in the same venues, communication
between them was inevitable. Although we monitored
the control group to ensure that they did not participate
in any formal learning on the topic, informal learning
(reading articles or books related to suicide prevention
and management) could not be controlied. The motivation
of participants was high, The control group filted in four
sets of questionnaires four times, indicating interest in the
subject of the study. They might have already been aware
of the problem of suicide and willing to learn more. The
questionnaires might have stimulated them to think more
about the issues, search for answers for the test or read more

about the subject, thus leading to improvement in outcome
measures.

Focus group interviews provided a better understanding
of the intervention. Process evaluation interviews suggested
that the programme content was essential and appropriate.
The participants realised the need for continuous learning,
They suggested lengthening the duration of the course and
elaboration on topics such as handling aggression. These
topics reflected their leaming needs and concerns in clinical
practice. The participants encountered more often patients
with aggressive behaviour than in the past.

From outcome evaluation interviews, the participants
considered that the education programme enhanced their
knowledge, attitudes, confidence, and competence in the
topics. The knowledge gained from the programme helped
expose myths related to suicide, thus enabling the nurses to
change attitudes towards the care of this patient group. With
increased knowledge, they had more confidence in taking
care of them.

The participants’ verbal accounts revealed a change
in attitudes towards suicide prevention and management.
The findings of this study supported the importance of a
positive attitude towards developing greater awareness of
the problem of suicide, willingness to talk to patients, and

Suicide prevention and management

improved assessment skills.

The refiective learning method used in the programme
was appreciated, and was similar to a previous study
showing that reflective discussion was an appropriate
learning method for experienced nurses.* Adults learn
by relating new knowledge to their personal experience
and gain new perspectives from reflection.’ Participants
suggested that more discussions and role plays be included
in future presentations of the programme.

The qualitative data revealed the particular concerns of
nurses relating to the care of this patient group, which could
be of relevance to future practice. Comments about support
from senior staff members, nursing shortages, organisation
of care and the physical environment reflected the
difficulties they encountered when caring for patients at risk
of suicide. Although suicide prevention and management is
an important topic, nurses could not get support from the
senior management in attending education programmes. In
clinjcal areas, there was inadequate support for providing
care to patients with suicidal intent. The social system and
organisational factors were found to influence staff self-
perceived ability to implement changes.

The physical structure of a general ward differs from
that of a purpose-built mental health unit specially designed
to take safety into account and enable observation of
patients at high risk of suicide. This can pose problems of
implementing commen interventions such as the regular
observation of patients for suicidal behaviour difficult, The
crowded ward environment might also make it difficult o
provide a place in which patients can privately express their
feelings.

This study assessed only those who were willing to
participate. The results might not be generalisable to
those who refused to do so. We shortened the duration of
the education programme, which may have inftuenced
outcomes. This study measured only subjective attitudes
and competency, not actual performance.

Implications

Future programmes could strengthen the content
concerning watchfulness for potentially dangerous
articles, communication and counselling for suicidal
patients and their relatives and handling of their aggressive
behaviour. Skills related to working and communicating in
multidisciplinary teams in the care of suicidal patients could
also be strengthened. Interactive learning methods in the

form of role plays, practical sessions and case discussion
are conducive to learning.

The duration of education needed to produce behavioural
changes needs to be further studied. Continuous education
is needed if new skills and knowledge are to be internalised,

and changes made. Ongoing evaluation of the programme
is needed to facilitate improvement.
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There is a need to review the organisation of care and
policies related to the care of suicidal patients in hospitals.
Adequate staffing, improved communication with specialists
in mental health services, support from senior colleagues
and those in other disciplines, protocols to guide care and
practice are all necessary. Furthermore, modification of care
models and the physical environment are needed to facilitate
appropriate care to this patient group from nurses.
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Evaluation of energy expenditure and
cardiovascular health eftects from Tai
Chi and walking exercise
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Introduction

Other than cancer, cardiovascular diseases (CVD) account for major mortality
and morbidity rates in Hong Kong. Increasing energy expenditure through regular
exercise has been found to lower the risk of CVD and to control hyperlipidaemia
and obesity. A cross-sectional survey revealed that Tal Chi (TCC) and walking
exercises (WLK) are widely practised by Hong Kong citizens.! However, there
have been limited studies to compare the health benefits of the two.

An influential medical report confirmed that daily accumulation of 30 minutes
of moderate physical activity significantly lowered the risk of developing many
chronic diseases, Some studies demonstrated various health benefits from regular
WLK. The most recent study by Murphy et al® provided an excellent example.
This reported that in a 6-week WLK programme (5 days per week), a single bout
of continucus 30 minutes of WLK per day yielded similar health benefits to three
10-minute walk per day.

Tai Chi is an ancient form of Chinese fitness exercise. A number of studies
have investigated the positive health effects of TCC for patients,’ as well as
for healthy individuals.* Such health benefits include improvement in: aerobic
fitness and energy metabolism, muscular strength and balance, and mental
control. Compared to WLK, it is intuitively perceived to be of lower exercise
intensity and metabolic cost. Surprisingly, Lan et al* reported that the exercise
intensity of a typical session of TCC (24 minutes Yang style) exceeded 70% of
maximal heart rate. However, the energy cost of this single bout of TCC has
not been investigated. Tai Chi and WLK seem to provide similar benefits but
have not been compared simultaneously except in one study. Heart rate, blood
pressure, and urinary catecholamine changes for TCC and WLK at 6 km/h are
similar. However, currently there are no scientific data in this respect on Hong
Kong Chinese population. Results from our study would therefore be valuable
for practitioners to provide quantifiable weight control prescriptions for obese
individuals, as well as for those who need to improve cardiovascular health.

Methods

* This study was conducted from September 2004 to August 2006.

Subjects

A total of 374 sedentary, middle-aged subjects (men and women) from large
housing estates in Shatin (New Territories, Hong Kong) who had no known
cardiovascular and pulmonary diseases, neurological disorder, or musculo-skeletal
disorders were recruited. Informed consent was obtained from participants prior
to recruitment. Subjects were then randomly assigned into either a TCC, WLK, or
control (CTL) group. To avoid contamination of recruits from excessive numbers
in any one of the nine geographical locations, subjects were randomised by
locations using a simple random drawing procedure. As a result, three locations
were assigned TCC, three for WLK and the remaining three locations as control.
For each treatment group, the minimal sample size was pre-determined at not less
than 100, resulting in a total of not less than 300, Meanwhile, in order to match the
age and gender distribution among the three groups, an effort was made to recruit
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approximately 10 subjects of each gender and for each 5-
year age-group between the ages of 36 and 60 years.

Exercise intervention

After the initial measurements of resting and exercise
metabolic costs and CVD risks, the TCC and WLK groups
were prescribed a 12-week training programme, with 5 days
of exercise per week (led by qualified instructors for 3 days,
and on their own for 2). A modified 32 Yang styte TCC was
selected. For the WLK group, subjects were required to walk
5 times per week. Upon completion of the 12-week exercise
intervention programmes, all the tests were repeated. For
the control group, the pre- and post-exercise assessments
were conducted in the same way, however, there was no
exercise intervention.

Measurement of energy expenditure

All subjects were instructed to lie on a bed for 20 minutes
in an environment with a comfortable temperature and
humidity. Resting metabolic rate, in terms of oxygen
consumption (VO, in mL/kg body weight/min), and energy
expenditure (KCal in KCal/min), were measured by the
Cosmed K4b2 metabolic measuring system. The lowest
metabolic value for a continuous 10-minute period was
taken to be the resting metabolic rate. To compare the
metabolic cost between TCC and WLK, another 30 TCC
practitioners of similar age as the intervention participants
were recruited to perform 10 min of TCC, 10 min of WLK
in self-selected pace, and 10 min of WLK at a controlled
heart rate similar to those encountered with TCC. Each
form of exercise was performed three times in a random
order. Metabolic cost, in terms of VO,, KCal, and heart rate
(HR) were measured using the Cosmed K4b2 analyser.

Measurement of cardiovascular disease risks

These risk factors were determined by blood tests (total,
low- and high-density lipoprotein cholesterols, triglycerides,
fasting blood glucose). Body composition was measured
by bioelectrical impedance analysis. Criteria of CVD risks
were adopted from the American Heart Association and the
American College of Sports Medicine. Cardio-respiratory
fitness, in terms of VO, max, was measured using a symptom
limited treadmill exercise test. Subjects were also required

to answer a ‘typical 1-week food frequency’ questionraire
for diet analysis.

Other measures

Perceived health status was measured by a Chinese version
Short-form (12 items) Health-related Quality of Life
questionnaire. Six months after the intervention, exercise
compliance after the cessation of the 12-week exercise
training programme was enquired into by a questionnaire.

Statistical analysis

Age-adjusted repeated measures muitivariate analysis of
covariance, and subsequent univariate analysis of covariance
and Scheffee tests were performed to examine changes in
outcome measures between TCC, WLK and CTL groups.

Health effects from Tai Chi and walking exercise

Results

Descriptive statistics

Upon recruitment, there were 129 TCC, 121 WLK and 124
CTL participants. Due to voluntary drop-out and elimination
of subjects with low attendance (<70%) in classes, the final
sample size for analyses entailed 104 TCC (completion
rate 81%), 91 WLK (completion rate 75%), and 121 CTL
(completion rate 98%) participants.

Body composition

Statistically significant reductions in body composition
measures (body weight, body mass index [BMI], waist
circumference, hip circumference, waist:hip ratio, % body
fat, and sum of skinfolds) for both WLK men (P<0.05 to
P<0.001) and women (P<0.01 to P<0.001) were noted.
Similar findings were observed for waist circumference,
waisthip ratio, % body fat, and sum of skinfolds in both
TCC men (P<0.001) and women (P<0.001). In addition,
TCC men had significant body weight and BMI reductions
(P<0.001), while the reductions for TCC women were not
significant. By contrast, most of the body composition
measures in the CTL group increased slightly, although
not to a statistically significant extent. Waist (P<0.01} and
hip (P<0.001) circumference, and % body fat (P<0.05) of
CTL men increased significantly. Sum of skinfolds in CTL
women decreased slightly (P<0.05). The pre-post changes
in BMI for the subjects are shown in Figure 1.

Physical fitness

For men, items that showed improvements post exercise
were: back lift strength (P<0.01 for TCC and P<0.01 for
WLK); right leg balance (P<0.05 for WLK only); curl-up
(P<0.001 for both TCC and WLK); and sum of sit-and-
reach (P<0.001 for both TCC and WLK). For women,
corresponding items showing improvements were: back
lift strength (P<0.001 for WLK only); sum of balance test
(P<0.01 for WLK only); curl-up (P<0.01 for TCC and
P<0.05 for WLK); and sum of sit-and-reach (P<0.001 for
TCC, P<0.01 for WLK). For CTL men, diastolic blood
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Fig 1. Mean changes in body mass index {BMI) in Tai Chi
(TCC), walking exercises (WLK) and control (CTL) subjects
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Fig 2. Mean changes in VO, max in Tai Chi (TCC), walking
exercises (WLK) and controi (CTL) subjects

pressure (DBP) (P<0.01) and leg lift (P<0.01) decreased
slightly, whereas arm lift, back lift and curl-up increased
slightly (P<0.01). For CTL women, DBP (P<0.05), arm lift
(P<0.01) and shoulder lift (P<0.05) decreased slightly, but
back lift (P<0.001) and curl-up (P<0.05) increased slightly.
Post-hoc pairwise comparison suggests that both TCC and
WLK improved hamstring flexibility compared to CTL as
reflected by changes in sit-and-reach scores. However, post-
hoc comparison showed non-significant difference between
TCC and WLK subjects.

Aerobic fitness ,

The VOQ,max for both exercise groups improved
significantly after the exercise (P<0.001 for all TCC and
WLK subjects) when compared to the CTL group (Fig 2).
Post-hoc comparison showed non-significant difference
between TCC and WLK participants.

Resting energy expenditure

There were significant increases in resting energy
expenditure (REE)-VO, (mL/min/kg) [P<0.001] and REE-
KCal (KCal/min) [P<0.01] post exercise, in both TCC and
WLK men in comparisen to CTL men. Neo such trend was
observed for women.

Blood profiles
In both TCC and WLK men and women, fasting blood

glucose levels decreased significantly post exercise
(P<0.001, Fig 3).

Dietary intakes

In both men and women, the KCal intake from all of
carbohydrates, fat and protein showed no significant
differences post exercise, except that for TCC women KCal
intake from protein was higher (P<0.01),

Changes in perceived health

The SF-12 questionnaire showed that there was generally an
improvement of perceived health status in both TCC and WLK
subjects. No such trend was observed for the CTL subjects.
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(TCC), walking exercises {WLK) and control (CTL) subjects

Six-month maintenance

In the respective TCC and WLK subjects, 64% and 77%
of the subjects continued to perform their TCC and WLK
exercises in the ensuing 6 months, 60% and 68% did so
in the ensuing month, and 53% and 65% did so in the
ensuing week. Regarding the respective mean frequencies
of exercise being performed per week, they were: 2.5 and
3 times in the ensuing 6 months, 2.1 and 2.8 times in the
ensuing month, and 2.2 and 2.8 times in the ensuing week.

Metabolic cost

To evaluate the metabolic cost of TCC and WLK, 30
more TCC practitioners were recruited to perform three
types of exercises in a randomised order: (1) simplified
33 Yang style TCC performed at a regular pace; (2) brisk
walking (BW) at a self-selected pace (WLK-BW); and (3)
walking under controlled heart rate (HRC) similar to the
TCC exercise (WLK-HRC). Repeated measures analysis of
variance revealed that VO,, HR, ratio of work metabolic
rate to resting metabolic rate (MET) and energy expenditure
(EE) in the WLK-BW group were significantly greater than
those in the TCC and WLK-HRC (P<0.05, Table) groups,
whereas no differences were noted between the TCC and
WLK-HRC (P>0.05) groups. The exercise HRs for TCC,
WLK-BW, and WLK-HRC were about 56%, 65%, and
57% of maximum, respectively. These figures revealed that
WLK-BW produced approximately a 46% higher metabolic
cost than TCC. Post hoc comparison showed non-significant
difference between TCC and WLK-HRC groups. No
interaction was found for women, Notably, TCC, WLK-
BW, and WLK-HRC elicited significant cardiorespiratory
and EE responses to the moderate intensity exercise.

Discussion

This study is perhaps the first to provide a comprehensive
comparison of health and fitness in middle-aged, Chinese
TCC and WLK subjects. Encouragingly, both 3-month
TCC and WLK exercise training produced similar levels
of weight reduction, improvement in blood profile and
physical fimess, and significantly increased the resting
metabolic rate. Both TCC and WLK resulted in reductions




Table. Cardiorespiratory and energy expenditure

responses in Tai Chi (TCC), brisk walking (WLK-BW), and
walking under controlled heart rate {(WLK-HRC} subjects

Dbt
VE {mL/min)

186x4.1 203+ 7.4 21.7+54
VO, (mL/min) 68191183 993+2798' 7316 +2386
VO, (ml/kg/min)  11.3+£25 16642 12237
EE,_,, (KGal) 328+89 48.1 £13.47 348+113
EE (KCal/min) 3.2+£08 48 +1.3" 35+11
METS 3.24+0.7 47 £1.2f 35+1.0
HR, . (bPm) 98x16 114z 16 100+ 15
RER 082 +0.09 0.84+0.07t 0.8 +0.09
RPE 10114 11.2+14 10.3+1.0

" VE (mL/min) denates minute ventilation, VO, (mL/min) minute oxygen
uptake, VO, (mlL/kg/min) minute oxygen uptake relative to each kg of body
welght, EE__, {KCal) total energy expenditure for 10 min of exercise, EE
{KCal/imin) total energy expenditure per minute, METS the ratio of work
maetabolic rate to the resting metabolic rate, MR ... {Mp} heart rate in

exercise (beats per minute}, RER respiratory exchange ratio, RPE rate of
perceived exertion on a 8-20 scale

T P<0.05, TCC versus WLK-BW, WC versus WLK-HRC

of approximately 1 kg in body weight and 2.5 cm in
waist circumference in men. In women, corresponding
reductions were 0.33 kg after TCC and 0.87 kg after WLK
and about 5 cm of waist circumference for both forms of
exercise. Similar significant reductions in % body fat and
sum of skinfolds were also noted after TCC and WLX in
both men and women. In all three groups, some muscular
strength tests and curl-up endurance improved in both men
and women, however there was no significant interaction.
These improvements were probably due to enhanced
experiences compared to the pre-exercise status, However,
some muscular strength tests in CTL subjects revealed
significant decreases (leg lift in men, and arm and shoulder
lifts in women). Only the interaction of sit-and-reach
fiexibility was significant, which suggested that both TCC
and WLK improved hamstring flexibility compared to
CTL activity. Regarding aerobic fitness in men, after TCC
VO,max improved 22% and after WLX it improved 21%.
In women, corresponding figures were 15% after TCC and
20% after WLK. Similar results were noted for changes
in fasting blood glucose. More importantly, other than the
physiological parameters described above, perceived health
status also improved significantly (24-29% after WIK, and
13-14% after TCC). Moreover, 60% to 70% of the exercise
participants continued to practise regular exercise training
6 months after the intervention.

Regardless of the similar levels of health improvement
from TCC and WLK, the mean exercise HR was 33% higher
in WLK than TCC in men, and 34% higher in women. The
experiment in metabolic cost comparison revealed that WLK
elicited 46% higher VO, and EE. When exercise intensity and
safety is a concemn, TCC appears mote desirable than WLK,
since it elicits lower metabolic demands but yields similar
levels of health benefits. Why TCC produces similar health
and fimess benefits at a lower metabolic demand compared
to WLK is not known. However, it is the belief of Chinese
martial arts practitioners that there is an internal energy called
‘qi’ that circulates inside the body when practising Tai Chi.
The slow and regular breathing technique combined with
slow but steady muscular movement is believed to produce

Health effects from Tai Chi and walking exercise

‘qi’ that stimulates long-term changes in physical fitness.

Although TCC elicits lower metabolic demand, the
present study recorded that it produced 56% of age-predicted
HR max and 3.3 METs (VO,=11.5 mi/kg/min) of exercise
intensity, which is considered to be an aerobic exercise at a
moderate intensity. Li et al’ reviewed 31 TCC studies and
found that nine of them were reported to entail moderate
intense exercise, with no more than 55% of VO,max. The
present study recorded that the exercise HR following TCC
ranged from 86 to 98 bpm, which are fairly consistent with
the findings in a previous study recording a peak HR of 95-
98 bpm after TCC.6

Although the present study repotts a number of significant
bealth improvements from TCC and WLK, arpuably the
magnitude of improverent was small. It is important to note
that, in beth the TCC and WLK interventions, the exercise
volume was not large; the active exercise time was only 30
minutes per session, 3 times a week and its intensity was only
low to moderate. Tai Chi is a low-intensity activity, which yields
significant health improvement similar to WLK. This result
provides insight showing that even a low intensity of activity (~3
METs, 56% HR max) produces significant health improvement,

The present study reports similar health and fitness
improvement for TCC and WLK. However, when the
magnitudes of the measured variables are observed, some
parameters after WLK did elicit slightly higher improvements
than TCC, although not statistically significant. The present
study failed to reveal improvements in blood lipid profiles. The
latter findings should be viewed as pertaining to relatively short
periods of exercise intervention; limited studies have found
changes in blood lipid profiles associated with TCC. Further
studies with longer intervention periods are suggested.
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Translation and validation of two
Chinese health-related quality of life

instruments in patients with coronary
heart disease

L R R R I I R R R I N R N I A R A I A I A A N A I B IR A A S IS B R R )

Introduction

The prevalence of coronary heart disease (CHD) is increasing in Asia, including
Hong Kong and mainland China, where it is a major cause of death and disability.'
Patients with CHD are typically diagnosed by physician with one or more of
three inter-related (but clinically distinct) conditions: myocardial infarction (MT),
angina pectoris, or heart failure. This diagnostic conceptualisation has led to
important increases in specific treatments with researchers increasingly focusing
their attention on comparing the efficacy of one intervention with another among
homogeneous groups of patients meeting explicit diagnostic criteria. Comparing
the burden of illness and treatment effectiveness for CHD across the spectrum
of patients with frequently co-occurring conditions, such as M1, angina pectoris
or heart failure, requires a common outcome measure. Yet, a major limitation
of existing condition-specific health-related quality of life (HRQL) instruments
is that they are not suitable for making comparisons across different CHD
diagnoses.

The purpose of this study was to translate the MacNew health-related quality
of life questionnaire? (MacNew) and the Myocardial Infarction Dimensional
Assessment Scale’ (MIDAS) into Chinese, and to examine their psychometric
properties in Chinese patients with differential diagnoses of CHD, including M1,
angina pectoris or heart failure,

Methods

Study design
This was a longitudinal study,

Subjects and settings

A convenience sample of 398 patients with evidence of CHD was recruited
from the cardiac unit of a regional hospital between December 2004 and
February 2006. Of these, 365 (MI: 117; angina: 154; heart failure: 94)
completed all the study instruments; 92 of the latter were randomly selected
for 7-day post-test assessment with the tested instruments, and the 3-month
repeat data collection was completed in 363. The mean age of the patients was
65 (standard deviation, 12} years, with more heart failure patients being older
(P=0.009). The male-to-female ratio was lower among patients with heart
failure (2:1) than MI or angina (4;1),

Main study instruments

The 27-item C-MacNew and the 35-item C-MIDAS were translated from their
original English versions by using Brislin’s model of forward and backward
translation. Based on a 7-point and 5-point Likert scale, the C-MacNew and the
C-MacNew examine CHD disease~specific quality of life in three (physical,
emotional, and social) and seven (physical activity, insecurity, emotional
reaction, dependency, diet, concerns over medication, side-effects) dimensions,

respectively. Previous studies have demonstrated high validity and reliability for
both of these instruments.
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Table 1. Reliability of Chinese versions of MacNew health-
related quality of Iife questionnaire (C-MacNew) and the
Myocardial Infarction Dimensionat Assessment Scale (C-
MIDAS)

C-MacNew
Overall scale .91 0.94 0.94
Physical 0.86 0.89 0.88
Emotion 0.90 0.92 0.92
Social 0.88 o 0.90

C-MIDAS
Overall scale 0.94 0.95 0.93
Physical activity 0.90 0.92 0.87
Insecurity 0.95 0.94 0.92
Emotional reaction 0.86 0.90 0.88
Dependency 0.78 0.79 0.65
Diet 0.88 0.85 0.90
Concerns over medication 0.79 0.82 0.70
Side-effects 0.70 077 0.67

Translation and validation plan

1. The reliability of the C-MacNew and the C-MIDAS was
determined by examining their internal consistency and
7-day test-retest reliability with Cronbach’s alpha and
intraclass correlation coefficient, respectively.

2. Construct validity of the C-MacNew and the C-MIDAS
was established by computing their cerrelations with
the Short-Form 36-item Health Survey (SF-36) and
the Hospital Anxiety and Depression Scale (HADS).
Confirmatory factor analysis was also used to determine
whether the C-MacNew and the C-MIDAS conform to
the factor structure of their respective original versions.

3. Discriminatory validity was determined by using the
logic of ‘known-groups’ approach, using age, gender,
the presence or absence of anxiety and depression
according to the HADS score, and perceived health
deterioration (according to the health transition item of
the SF-36) as discriminative variables.

4. Longitudinal validity was determined by examining the
correlations of the changes in the C-MacNew and the
C-MIDAS scores with the changes in the SF-36 scores
over a 3-month period.

5. Responsiveness of the C-MacNew and the C-MIDAS
was determined by computing the effect size and
standardised response mean for the changes of scores
over a 3-month period.

RESULTS

Reliability

The results suggest good internal consistency for the C-
MacNew and the C-MIDAS in measuring HRQL for
patients with different cardiac diagnostic categories,
though the Cronbach’s alphas for the ‘side-effects’ and
‘dependency” subscales of the C-MIDAS were slightly
lower than the criterion level in heart failure patients (Table
1). Both the instruments are reproducible, with intraclass
correlation coefficient ranged from 0.88-0.93 and 0.72-
0.92, respectively.

Validation of two Chinese health-related quality of life instruments

Validity

The construct validity of the C-MacNew and the C-MIDAS
(except the ‘diet’, ‘concerns over medication’ and ‘side-
effects’) was supported by their significant moderate-to-
strong correlations with both SF-36 physical and mental
component scores and the HADS anxiety and depression
scores (Table 2). Results of confirmatory factor analysis also
indicated that the C-MacNew (x¥/df=1.41, RMSEA=0.043,
NFI=0.93, NNFI=0.94 and CFI=0.95) and C-MIDAS (%%
df=2.32, RMSEA=0.059, NFI=0.94, NNFI=(.95, CFI=0.96)
conformed to the original 3-factor and 7-factor structure,
respectively. However, the measurement model of the C-
MacNew suggested that there was only one item (instead
of 12 items in the original version) that loaded significantly
onto more than one subscale, whereas that of the C-MIDAS
suggested the existence of error covariance between item 2

{(had angina symptom) and item 3 (had angina that affected
life}.

The results of discriminative validity indicated that
both the C-MacNew and the C-MIDAS (except for ‘diet’,
‘concerns over medication’, ‘side-effects’ subscales)
identified poorer HRQL in MI or angina patients who
reported anxiety and perceived deteriorated health. Both
instruments also identified a significantly poorer HRQL. in
female patients with angina. As for heart failure patients, the
C-MacNew and two subscales of the C-MIDAS scores (ie
‘physical activity’ and ‘insecurity’) indicated significanty
poorer HRQL in patients who were female, at old age, with
anxiety and with perceived health deterioration.

Longitudinal validity of the C-MacNew and the
C-MIDAS was also established as the changes in the
majority of the subscales’ scores showed a significant
and moderate relationship with the changes in the SF-36
physical and mental component scores over a 3-month
period. Nevertheless, three C-MIDAS subscales which
had low discriminative validity (ie ‘diet’, ‘concerns over
medication’, ‘side-effects”) also had poor performance on
longitudinal validity testing (Table 3).

Responsiveness

The mean changes in the C-MacNew and C-MIDAS scores
were statistically significant (P<0.001) in the three cardiac
diagnostic groups. The results indicated a moderate-to-
strong responsiveness of C-MacNew in detecting changes
in HRQL (effect size: 0.51-0.78; standardised response
mean: 0.53-0.78) in all the three cardiac diagnostic groups.
This was also true for most of the C-MIDAS subscales
(effect size: 0.43-0.94; standardised response mean: 0.46-
0.96), with the exception of ‘concerns over medication” and
‘side-effects’” subscales (effect size, 0.20-0.38; standardised
response mean, 0.21-0.37).

Discussion

This study substantiates previously published psychometric
data on the original versions of MacNew and MIDAS
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Table 2. Construct validity of Chinese versions of MacNew health-related quality of life questionnaire (C-MacNew) and the

Myocardial Infarction Dimensional Assessment Scale (C-MIDAS)

Instruments

- Myacardial infarction < Angina  Heart failure

Correlation with Short-Form 36-item Health Survey (SF-36) physical component scores
C-MacNew: physical

0.60¢ 0.62¢ 0.64%
C-MacNew: emotional 0.48¢ 047+ 0.50%
C-MacNew: social 0.55% 0.55¢% 0.57*
C-MIDAS: physical activity -0.61t -0.691 Q.71
C-MIDAS: insecurity -0.43f -0.56t -0.54f
C-MIDAS: emotional reaction -0.28t -0.3¢t -0.41t
C-MIDAS: dependency -0.431 -0.47t -0.50%
C-MIDAS: dist -0.17% -0.128 -0.04¢8
C-MIDAS: concarns over medication -0.22* -0.168% -0.07%
C-MIDAS: side-affects -0.297 -0.29t -0.07¢8
Correlation with SF-36 mental component scores
C-MacNew: physical 0.58¢ 0.56% 0.66%
C-MacNew: emotional 0.59* 0.59¢ 0.70%
C-MacNew: social 0.56¢ 0.57¢ 0.66*
C-MIDAS: physical activity -0.54t -0.63! -0.581
C-MIDAS: insecurity -0.44f -0.62t -0.58t
C-MIDAS: emotional reaction -0.461 -0.531 -0.58t
C-MIDAS: dependency -0.481 -0.46¢ -0.46t
C-MIDAS: diet -0.22* -0.07% -0.128
C-MIDAS: concerns over medication -0.30t -0.135 -0.27¢
C-MIDAS: side-effects -0.291 -0.16" -0.26¢
Cotrelation with Hospital Anxiety and Depression Scale (HADS) anxiety score
C-MacNew: physical -0.44% -0.47¢ -0.37%
C-MacNew: emotional -0.67t -0.68¢ -0.59%
C-MacNew: social -0.47¢ -0.60¢ -0.44%
C-MIDAS: physical activity 0.39¢ 0.38* 032t
C-MIDAS: insecurity 0.59* 0.56¢ 0.51%
C-MIDAS: emotional reaction 0.58* 0.4 0.46%
C-MIDAS: dependency 049 0.46% 0.45%
C-MIDAS: diet -0.06° -0.018 -0.208
C-MIDAS; concerns over madication 0.28t 0.21f 0168
C-MIDAS: side-effects 0.178 .25t 0.23"
Correlation with HADS daepression score
C-MacNew: physical -0.53¢ -0.554 -0.61%
C-MacNsw: emotionai -0.80¢ -0.75¢ Q.70%
C-MacNew: social -0.56¢ -0.59¢% -0.67+
C-MIDAS: physical activity 0.47% 0.47% 0.57%
C-MIDAS: insecurity 0.62¢ 0.54% 0.53¢
C-MIDAS: emotional reaction 0.53% 0.34% 0.36*
C-MIDAS: dependency 0.48% 0.37* 0.49¢
C-MIDAS: diet 0.028 -0.025 0.028
C-MIDAS: concerns over medication 0.36* 0.18* 0.05%
C-MIDAS: side-effects 0.23" 0.25% -0.018
T P<0,05
t P<0.01
* P<0.001

§ Not significant

Table 3. Longitudinal validity of Chinese versions of MacNew health-related quality of life questionnaire (C-MacNew) and the

Myocardial Infarction Dimensional Assessment Scale {C-MIDAS)

Instrumentg © .1 : :
d infarction - - Angina - Heart failure.
Changes in C-MacNew
Physical 0.63¢ 0.66% 0.65% 0.53 0.59¢ 0.58%
Emotion 0.58¢ 0.48% 0.561% 0.58¢ 0.58¢ 061t
Social 0.58¢ 0.62% 0.54% 0.56% 0.56+ 0.62¢
Changes in C-MIDAS
Physical activity -0.61% -0.57¢ -0.57¢ -0.47% 0.80* 0.50%
Insacurity -0.31% -0.45% -0.45¢ -0.307 0.58¢ 0.47¢
Emctional reaction -0.261 -0.33* -0.40¢ -0.34% 0.48¢ 0.41¢
Dependency -0.24* -0.41% -0.52¢ -0.3¢%¢ 0.30* 0.351
Diet -0.93% 0.05% -0.018 -0.128 0.13% 0.258*
Cancerns over medication -0.22" -0.028 -0.24~ -0.22* Q108 0.311
Side-effects -0.16% -0.06% -0.128 -0.26¢ 0.12% 0.20%
* P<0.05
t P<O.O1
* P<0,001
¥ Not significant
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in CHD patients. Both of these instruments are internally
consistent and reproducible in Chinese patients in each of
the three CHD diagnostic groups (MI, angina, and heart
failure). Their factor structures are similar to those of their
respective original versions for measuring the various aspects
of HRQL among CHD patients. C-MacNew and four of the
seven subscales of C-MIDAS (physical activity, insecurity,
emotional reactions, dependency) demonstrated good
construct and longitudinal validity. They are also responsive
to detecting changes in HRQL in the three cardiac diagnostic
groups. All these findings provide strong evidence to suggest
that the C-MacNew may have value as a core questionnaire
in patients with a differential diagnosis of CHD.

As for C-MIDAS, the poor performance of the three
subscales (diet, concerns over medication and side-effects)
may be related to concerns about risk factors for CHD and
worries about medical treatment that patients regard as less
important in interpreting disease impact and life situations.*
Some studies also found that CHD patients did not consider
adjusting their lifestyle in order to reduce CHD risk factors
as important. Such an attitude might be more prominent in
the current sample, as older people in Chinese culture tend
to adopt a “do nothing approach’ and allow fate to take its
course.’ As for the ‘side-effects’ subscale, the items such as
‘felt the cold more’ and ‘unwanted side-effect’ might not be
specific enough to assess patients’ problems associated with
medical treatment. Although the study provides evidence
of adequate psychometric properties of only four of the
Chinese MIDAS subscales, these four subscales provide
a wide coverage of the physical and psychosocial health
and functioning of CHD patients. As the original MIDAS
suggests the use of subscale scores, these subscales can be
used as an independent, reliable, valid and responsive core
CHD-specific HRQL measure among patients in different
diagnostic categories. Improving the performance of the
Chinese MIDAS requires further effort to clarify patients’
perspectives of treatment-related impact of CHD on well
being.

This study has limitations. First, recruiting a consecutive
sample of CHD patients managed in a single acute care
setting may limit the generalisability of the findings for

Validation of two Chinese health-related quality of life instruments

patients in community-dwelling or rehabilitative settings.
Second, the over-representation of male patients in the
sample further threatens the external validity of the findings.
Finally, as we only collected 7-day post-test data from 25%
of the patients, the reproducibility of the C-MacNew and
the C-MIDAS could not be examined for each cardiac
diagnostic group individually.

Conclusions

In conclusion, there is sufficient evidence that the
psychometric properties of the C-MacNew and some of
the subscales of the C-MIDAS are adequate to warrant
recommending these HRQL instruments for Chinese patients
with MI, angina or heart failure as an outcome measure to
enhance treatment evaluation for patients with CHD. They
can be used to compare health outcomes, burden of illness,
and treatment effectiveness on pure or mixed populations
with the three previously mentioned cardiac diagnoses.
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A pilot study to examine the feasibility
and acceptability of a community model
for exercise prescription for patients
with chronic disease

L R A L R I I A I I A A N A ]

Introduction

Chronic diseases such as osteoarthritis, heart disease, chronic obstructive airways
disease, and diabetes mellitus, account for a large proportion of the Hong Kong
Hospital Authority’s health care expenditure. For example, during 1997, chronic
obstructive airways disease accounted for the largest number of bed days occupied
(BDO) in its acute hospitals, and the second largest number of BDO in all types
of its Lospitals. Ischaemic heart disease, heart failure, and diabetes ranked 5th, 6th,
and 7th highest in terms of BDO for acute hospitals. Although accounting for half
the BDO compared with diabetes mellitus, osteoarthritis is a common condition
affecting the elderly population that gives rise to disability. With the ageing of
the population, problems with mobility are also prevalent. Currently there is an
emphasis on pharmacological treatment for chronic diseases for which there is
no cure, when the approach should be to maximise the remaining quality of life.
This might be achieved through promoting the capacity for independent living and
social functioning, as well as psychosocial well being. Although the benefits of
¢Xercise in chronic disease prevention are well known, the benefits of physical
activity among those with established diseases are not widely appreciated. Thus, in
general an exercise prescription is seldom incorporated as part of chronic disease
management. Currently, exercise forms part of short-term, hospital rehabilitation-
based programmes for stroke, myocardial infarction, chronic obstructive lung
disease, and osteoarthritis. In reality, exercise prescription should be applied 1o a
wider spectrum of patients on a continuing basis as part of their therapy, Patients
with the above chronic heart failure, diabetes mellitus, as well as the frail elderly with
mobility problems merit exercise prescriptions.! Thus, improvements in exercise
tolerance as well as psychological and social well being have been achieved in
patients with chronic obstructive airways disease as well as heart failure.! This is in
addition to the use of exercise in health promotion for disease prevention. However,
it is uncertain how this should be incorporated into the disease management
programme. Questions such as the site (home versus health care facility), the
contents of the programme, whether it should be a group or individual programme,
have largely been unexplored. A key target for any model of exercise prescription
should be to motivate patients to persevere with such programmes. Therefore, any
model should include characteristics that are likely to encourage compliance. The
assumption of primary care patient services by the Hospital Authority in 2003
provides an opportunity to develop and test such a model for incorporating exercise
prescriptions into the management of chronic diseases and frailty. Although this
model of service provision has theoretical benefits, it is not known how the public
or health care professionals may perceive its usefulness. Moreover, there is little
information regarding the feasibility and possible benefits of such a model. Before
this model is incorporated into existing services, a pilot study is needed to test its
feasibility, with a view to a subsequent larger study to evaluate its effectiveness.

Aims

* Todevelop a model for community management of chronic disease and frailty,
that incorporates exercise prescription, using chronic obstructive pulmonary

disease (COPD) and chronic heart failure (CHF) as examples;
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* To test its feasibility in community centres linked to
COPDs;

* To determine patient response using quantitative and
qualitative methods; and

* To document means of measuring physical performance
as well as psychosocial well being before and after the
programme,

Subjects and methods

This study was conducted from September 2004 to February
2005. Ambulant patients with COPD and CHF living in the
comununity and able to go outdoors were targeted. From
among these, patients admitted to hospital at least once
in the past 12 months were recruited from (i) the medical
wards of the Prince of Wales Hospital, Shatin Hospital, (ii)
out-patient clinics, and (iii) enhanced home care facilities.

Subjects who were dyspnoeic at rest or on the slightest
exertion (eg getting out of bed), who could not walk or follow
instructions (eg due to dementia); who had uncontrolled
angina; resting systolic blood pressure of >180 mm Hg or
resting diastolic blood pressure of >100 mm Hg, resting
tachycardia >100 bpm, unstable or acute heart failure
were excluded. Patients with acute systemic illness (eg
pneumonia}, uncontrolled visual or vestibujar disturbances,
and any recent injurious fall were also excluded.

Exercise programmes

Although patients may be taught exercise routines to be
carried cut at home, we hypothesised that compliance may
be better if conducted with a group in a community centre,
since group settings could promote social interaction,
simultaneously act as a chronic disease mutual support
system, and allow regular contact with health carers. The
programme was designed by a team of doctors, nurses and
physiotherapists. In general aerobic exercise routines were
suitable for improving cardiorespiratory function,? while
resistance exercises were suitable for improving muscle
strength and balance,’ and exercise in general had metabolic
benefits. In order to improve compliance, the exercise
programme was devised to be enjoyable. For example, in
a previous study it has been shown that walking exercise
had a higher dropout rate than Tai Chi. Each disease group
consisted of five to 10 patients, and was led by a trained
research assistant, and two sessions per week (for each
disease} were held, for a total of 12 weeks. At least three
groups were held for each disease. Patients were also

encouraged to carry out exercises on their own for the rest
of the week.

Chronic obstructive pulmonary disease
programme

Baseline measurements
These consisted of St Georges Respiratory Questionnaire. * the
General Health Questionnaire (to assess subject knowledge

Exercise prescription for patients with chronic disease

regarding the disease), lung function measurements (FEV 1,
FVC), and the 6-minute walk test.

Intervention

This consisted of an educational talk, a group discussion,
group exercises (warm up, breathing, free arm raising and
sit-stand exercises with and without resistance, aerobic
activities such as dancing), and weekly review of exercises
carried out at home.

End of intervention assessment

Primary outcome measures

These were related to compliance (attendance rate at group
sessions, number of days of exercise at home [recorded in a
diary]) and patients’ view of the service,

The patients’ view of the usefulness of the service in
relation to their functional ability, symptoms, general well
being, intention to continue the programme, and value of
mutual support were sought, using a structured questionnaire
as well as by running focus groups. The focus group evolved
as part of the last session. The following areas were explored
with the group: the reason for agreeing to join the programme,
comments on the running of the programmes (positive and
negative aspects), and their perspective of the benefits of the
programme itself. In addition, other spontaneous comments
were also entertained from the participants. The discussions
were recorded and then transcribed. Common themes were
identified, and the responses grouped according to the
categories, Additional comments that did not fall into these
common themes were also listed.

Secondary outcome measures

These included repeat of baseline measurements to assess
any symptom improvement, imporvement in genetal health,
disease knowledge and exercise tolerance.

Chronic heart failure programme

Baseline measurements

These consisted of the CHF questionnaire, the test of
knowledge regarding heart failure, the Social Support
Survey Questionnaire,® and the Hospital Anxiety Depression
Scale. These scales have already been used in ap ongoing
community study to evaluate the effect of relaxation therapy
in CHF patients admitted to hospital. Comparison of results
from the proposed study with the ongoing study can give
some indication of the representativeness of the subjects, an
important consideration pertinent to the smal} sample size
of this pilot study. Body weight and blood pressure were
recorded; body weight being an indicator of fluid balance,
an important parameter related to the control of heart
failure. The 6-minute walk test was used as an indicator of
exercise tolerance, and biceps and quadriceps strength were
measured using a dynamometer,

Intervention
This was similar to the programme for COPD, but with
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Table 1. Comparison of psychological status at baseline and at the 12-week follow-up

Questionnaire™ Folloy

GHQ- somatic symptoms domain 4.15 (2.54) 2.36 (1.82)

GHQ- anxiety and insomnia domain 4.00 (2.96) 1.82 (1.83) <0001
GHQ- social dysfunction demain 8.85 (3.36) 6.48 {1.94) <0.001
GHQ- depression dornain 3.81{3.57) 1.55{2.22) <0.001
GHQ- total score (/28) 20.61 (10.09) 12.21 (5.97) <0.001
SGRQ- symptom domain (/99.99) 60.52 (24.10) 38.91 (19.27) <0.001
SGRQ- activity domain {/99.99) 62.76 (29.52) 52.13 {25.20) 0.044
SGRQ- impact domain (/99.98) 46.36 (23.36) 268.34 (13.21) <0.001
SGRQ- total score {/99.99) 53.69 (19.61) 3472 (14.12) <0.001

© GHQ denotes General Health Questionnaire, SGRQ St George's Respiratory Questionnaire
T Data presentad as mean (standand deviation). Lower score represent better quality of lite

Table 2. Comparison of the exercise endurance, and chronic obstructive pulmonary disease {COPD) knowledge at baseline

and at the 12-week follow-up

I

G-minute walldng distance (m)

285 (96)
COPD knowledge test (/10)

8.6 (2.0)

303 (98)
8.8 (1.1)

" Data presented as maan (Standard deviation)

deletion of breathing exercises, which are specific to
COPD.

End of intervention assessment

Primary outcome measures were the same as for COPD,
Secondary outcome measures were repeat of baseline
measurements to assess any change in disease knowledge,
improvement in symptoms, psychological function, and
muscle strength.

Results

Chronic obstructive pulmonary disease

Based on the recruitment criteria, 44 subjects with COPD
participated in the Community Pulmonary Rehabilitation
Programme (CPRP). Their mean age was 74 (standard
deviation [SD], 7) years. After 12 weeks of CPRP, 33
subjects finished and 11 dropped out, mainly due to frequent
readmissions to hospital, moving to Old Aged Homes or out
of the Shatin district, transport problems, and comorbidity,
Only two subjects refused exercise. Among those who
completed the programme, the average attendance rate at
the sessions was 78% (40%-100%). Compliance with home
exercises, calculated as the number of sessions recorded in
the diary divided by the prescribed number, was 77%.

Outcome evaluation

There was a statistically significant improvement in
symptoms and all psychological domains (Table 1), as weil
as disease knowledge (Table 2). Mean exercise tolerance
improved by 18 metres (6%) in the 6-minute walking test,
although this was not statistically significant.

Programme evaluation
The vast majority (97%) of the subjects could follow the
exercise and noted a general improvement in physical
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status. Most (86%) did not have problems traveiling from
home to the community centre. Three quarters (76%) of
the participants felt that the group setting was supportive;
it enabled continuous coping with their disease and were
willing to re-attend any similar course next time. Qver half
(52%}) preferred group exercise to home exercise.

In the focus group interviews regarding the disease, a
major preoccupation was with finding ways to minimise the
shortness of breath interfering with normal daily activities
and consequential social isolation. Other comments
regarding the disease included: lack of control, a desire to
live longer in the event that newer, more effective treatments
became available, and the expectation that the programme
could improve symptoms.

Regarding the intervention programme, seven major
themes emerged, relating to: acquiring knowledge,
increasing exercise tolerance, encouragement to stop
smoking, fewer visits to doctors or hospitals, making
life happier and more meaningful, gaining a sense of
accomplishment and improvement in self confidence, and
psychological support,

Other general comments showed that the subjects
perceived the programme as filling a service gap. However,
participants wanted the group leader to demonstrate
exercises by doing the moves simultaneously with the
subjects at the same pace, to facilitate following all the
steps. The group leaders have noted that in the group setting,
participants commented on each other’s health behaviours
(eg smoking), and discussed the impact of their disease on
family relationships.

Chronic heart failure
Thirty-seven subjects participated in the programme. The




Table 3. Evaluation of programme questionnaire

Exercise prescription for patients with chronic disease

No. ' Question i Cilde Disagree (%) Armbiguous (%) Agree (%)

1 1 will attend the similar course next time 3 16 81

2 | can finish all exercises o} 2] 9

3 | prefer group exercise than home exercise 28 19 53

4 i fael that my physical heatth is better than before 0 8 94

5 The group mates help me handle my disease 3 g9 88

6 | did not have any travelling problem 0 3 97

Table 4. Baseline and 12-week follow-up data in psychosocial measures
PO R P ROy yE2week Soore®. Differences within P value
{ae80Y groups” {pair=32)

Anxiety 5.86 (3.84) 3.47 (3.03) -2.41 (3.26) <0.001
Depression 8.59 (4.67) 5.44 (3.28) -2.97 (3.61) <(0.001

Medical Outcome Study Social Support Survey
Tangible 67.40 (24.70) 85.94 (14.02) 16.99 (18.26) <0.001
Affectionate 56.08 (26.55) 73.18 (26.84) 16.41 (19.68) <0.001
Positive social interaction 48.79 (26.54) 60.94 (27.03) 13.48 (22.48) 0.002
Emotionalinforrmational 46.96 (21.47) 53.47 (2213) 13.28 (19.67) 0.001

The Chronic Heart Failure Questionnaire
Dyspriosa 4.05 (0.95) 5.31{0.92) 1.26 (0.82) <0.001
Fatigue 4.21{1.17) 5.01(0.94 0.8C (0.92) <0.001
Emaotional function 4.60(1.29) 5.37 (0.99) 0.77 (0.85) <0.001
Mastery 4.69 (1.20) 5.31 (0.92) 1.20 {1.03) <0.001

" Data are presented as mean (standard deviation}
T Lower scores represent better condition

Table 5. Baseline and 12-week follow-up data in the 6-minute walking test, muscle strength test, and chronic heart failure

(CHF) knowledge questionnaire

P value

Muscle strength test (kg)
Quadriceps right 12.78 (4.97) 19.12 (5.28) 6.34 (5.57) <0.001
Quadriceps left 12.88 (5.38) 18.31 (4.35) 5.43(5.22) <0.001
Biceps right 15.98 (8.63) 18.88 (6.20) 2.89 {4.45) 0.001
Biceps left 14.88 (5.64) 18.08 (5.45) 3.20{3.82) <0.001
B-minute walking test (m) 329.51 (103.18) 380.87 (90.32) 30.13 (38.93) <0.001
CHF knowledge test (/10) 7.76 (1.69) 9.63 (0.55) 1.56 (1.39) <0.001

* Data are presented as mean {standard deviation)

mean age of the subjects was 74 (SD, 8) years, The mean
participation rate for the 12 sessions was 91% (SD, 11%). A
total of 87% of the subjects completed the 12-week course.
The majority gave a positive questionnaire assessment
of the programme (Table 3). While there was general
agreement with the beneficial nature of the programme,
only about half preferred participating in a group. There
was significant improvement in all psychosocial measures
(Table 4), muscle strength, exercise tolerance, and disease
knowledge (Table 5).

In the group interviews, discussions targeted three main
themes: the reasons subjects wanted to join the programme,
experience with the group programme, and the petceived
benefits and effectiveness of the programme. Regarding the
reasons for joining the programme, four common themes
were identified: improving physical health, improving
symptoms, desire for more knowledge, and a hope to reduce
hospital admissions.

Seven common themes were identified in discussing the
experience with the group programme: more motivation to
exercise in a group; benefits of mutual support in promoting
learning; enjoyment; reduced psychological burden; benefit
of group sessions in behaviour modification; improved
awareness of disease prevention; and increased social
contact,

Regarding the benefits and effectiveness of the
programme, seven themes were identified: ability to develop
a regular exercise habit; improvement in symptoms; ability
tomodify diet; increased knowledge in disease management;
psychological support; increased social contact; and
prevention of hospital admissions.

Discussion

This study showed that a group programme for COPD
and CHF patients is feasible in the setting of a community

Hong Kong Med J Vol 15 No 1 Supplement 2 February 2000 15




Woo et al

centre, and was able to achieve improvement in symptoms
and quality of life, with good compliance. It catered to
current unmet needs, in the area of patient education, and
rehabilitation group support, in an easily accessible setting.
The emphasis on patient empowerment follows the Wagner
model of management of chronic illness, in mobilising
community resources, to enable patients to be the principal

caregivers. Such models have also been widely promoted in
the UK, and the US.

The main advantage of a group setting is that one group
leader can cater for more than one patient at a time, whilst
achieving similar results to more labour-intensive one-
to-one settings. Other advantages include: feedback from
patients, the exercise programme can become part of a
daily social routine, knowledge can be reinforced in a group
setting, and facilitation of behaviour medification such as
smoking cessation. The group environment could also
reduce social isolation, and anxiety/depression, possibly by
improving self-efficacy or self-esteem, or through mutual
support. A palliative care component may be built on this
framework in future. Such a service in the setting of a
community centre attached to a primary care clinic would
be easily accessible, and refermrals to doctors could be easily
arranged. With the development of the nurse practitioner or
nurse consultant, the programme can be nurse-led, or led
by trained volunteers (under the supervision of a nurse, or
patient leader),

Currently, in Hong Kong patients with COPD and
CHF form the largest group of patients readmitted within
28 days of discharge, but it is unclear what percentage of
these is avoidable. This study shows that a considerable
improvement could be made in the care of these patients in
the community. Addressing these unmet needs, particularly
in the psychosocial category, may help reduce use of hospital
services. However, improvement in quality of care of
chronic diseases may not always translate into cost savings,
as demonstrated for diabetes mellitus. In the case of COPD
and CHF, since the intervention largely dealt with exercises,
education and mutual support rather than investigations
and multiple drug therapies, such a community model may
result in cost savings as well as improved quality of care,

There were limitations to the study. This was essentially
a pilot study where a group community intervention
programme was designed and tested for feasibility and

16 Hong Kong Med J Vol 15 No | Supplement 2 February 2009

acceptability. It was not a randomised controlled trial
comparing intervention versus usual management. Since
there were many components in the programme, it is
uncertain whether one or more of them was responsible
for the good outcomes. Moreover, some of the benefits
highlighted in the focus group were difficult to quantify. The
number of subjects was small, and there was no information
on what percentage of eligible patients would agree to join.
Arxguably those who participated were a select group who
were already motivated. No costings were carried out, and
the impact on hospital readmissions was not measured, due
to the small number of subjects and the short duration of
the observations, It is uncertain whether a programme of 3
months duration would have a long-lasting impact. From
the exercise and psychological viewpoint, the intervention
should ideally form part of the regular activity of community
centres, in place of the predominantly social nature of
activities. In spite of these limitations, this pilot study
shows that a group community intervention programme for
COPD and CHF patients is feasible and acceptable, achieves
improvement in disease knowledge, symptoms and quality of
life. Such a model could be developed further as an initiative
in the management of chronic diseases in the community.
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Use of mental imagery to improve task
generullsutlon after a stroke
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Introduction

Stroke rehabilitation aims to help people regain lost functions and reintegrate
into the community. Previous studies have reported the positive effects of mental
imagery (MI) on learning.'? Mental imagery involves memory retrieval, and
the generation and maintenance of images.? It is believed that generating the
image, ‘seeing the performance of the behaviour with the mind’s eye’, prior to
performance of the task, activates neural substrates that are subsequently involved
in the actual performance of the task. This effect is thought to facilitate the
planning and execution of the task, thereby increasing the level of independent
task performance.'?

Mental imagery has been applied to stroke rehabilitation to promote upper
limb motor function and visual neglect. Our previous randomised controlled trial
indicated that patients receiving 3 weeks of MI intervention performed daily
tasks better than those receiving conventional rehabilitation.’ These findings
demonstrated that MI could enhance the relearning of lost functions, possibly via
active control of the task performance.

Generalisation demands that a person modify, assimilate and apply the
skills learned in one environment to fit another environment.* In the context of
rehabilitation for people with brain injuries, the skills learned in hospital after
a brain injury need to be generalised to a different environment. The extent to
which skills learned in the hospital environment are generalised to the home
environment contributes to the success with which the person reintegrates into
the community and is able to lead a normal life.

This study investigated the benefits of an MI intervention to enhance
performance of tasks in a novel environment for post-stroke patients. A
randomised clinical trial was used to compare the generalisation of daily task
performance across different environments using an MI intervention and a
functional rehabilitation (FR) programme.

Methods

This study was conducted from July 2005 to June 2006.

Study design

This study adopted the same single-blind, randomised control design as our
previous study.! Based on our previous results, a sample of 17 patients per
treatment group was adequate for having an 80% likelihood ($=0.20) of detecting
a 20% difference (0=0.05) in improvement between groups. After giving their
informed consent, patients were randomised by drawing lots for either the MI or
FR programmes. The relevant hospital ethics committee approved the study.

Patients

Thirty-four patients who had experienced a first acute stroke were recruited.
Patients were included if they sustained unilateral cerebral infarction within the
middle carotid artery system, were aged over 60 years, were independent in their
daily activities before the stroke, were able to communicate effectively and were
cognitively intact when assessed using a validated neurocognitive functioning
test {Cognistat, Northern California Neurobehavioral Group, CA, US). One
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Assassment of trained tasks in training setting and
novel simulated setting

v

| Discharge from the programme

Fig . Flowchart of the trial

patient in the MI group dropped out after recruitment but
before the intervention started because of persistent fever
and unstable medical problems (Fig).

Intervention

The patients were treated within 3 days of being transferred
from an acute hospital and within 1 month of the onset of
their strokes. Patients in the MI group received 1 hour of
MI per treatment and those in the FR group were given
conventional occupational therapy. All treatment protocols
were administered five times a week for 3 weeks (a total
of 15 treatments). Patients in both groups received similar
levels of therapist attention during their programmes. All
patients had 1 hour of physical therapy daily that involved
mobilisation, strengthening, and walking exercises.

All patients were trained to relearn 15 daily tasks. Five
tasks with a similar level of difficulty were covered each
week, progressing from the easiest to the most difficult.
The MI intervention involved the patients’ self-reflection
on their abilities and deficits: mentally imagining, then
actually performing, the task. The average time spent on MI
and in actual practice was 30 minutes each. In the FR group,
patients were given conventional occupational therapy
using demonstration-and-practice methods to train them
to perform the same 15 daily tasks. Experienced stroke
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Table 1. Characteristics of patients in the functional
rehabilitation {FR) and mental imagery (Ml) groups’
Characteristics FR (n=17) Ml (n=17)
Age (years) B68.1£10.5 70.4+3.8
Gender
Male 12 {70.6) 9(52.9)
Female 5(29.4) 847.1)
Days since stroke at inclusion 12347 4 12.315.3
Location of stroke
Left hemisphere 5(29.4) 51(28.4)
Right hemisphere 12 (70.6) 12 {70.6)
Barthel Index {score) 5112208 55.2+13.6

" Data are shown as mean = standard deviation, or No, (%)

rehabilitation therapists who had received training in the
relevant techniques administered the MI intervention and
FR programmes.

Outcome measurements

The patients’ performance on the five tasks they had been
trained was assessed in both the training environment (where
the intervention had been provided) and a novel simulated
environment (where ‘real life” environments like home and
community were simulated) to determine whether the skills
learned could be generalised across environments. The task
performance was rated using a 7-point Likert scale with
‘I’ indicating ‘complete dependence’ and ‘7’ indicating
‘complete independence’. The inter-rater reliability ranged
from 0.89 to 0.97; the assessors were blinded to the nature
of the intervention. The Fugl-Meyer Assessment (FMA) of
sensorimotor recovery after stroke® and the Cognistat were
also assessed before and after the programme.

Statistics

Descriptive statistics were used to measure the patients’
relevant characteristics. Multivariate analysis of variances
(MANOVA) were used to compare the difference between
the MI and FR groups in terms of the changes in the task
performance scores before and after the training. The data
analysis was conducted using the Statistical Package for the
Social Sciences (Windows version 12.0; SPSS Inc, Chicago
[IL], US).

Results

No significant differences were found in baseline values
between the two groups (Table 1), indicating that they were
homogenous in these measurements before treatment.

Performance of tasks in training and novel
simulated environments

There were significant differences between the MI and FR
groups in the task performance score changes before and
after training in the training environment (P=0.02), with the
MI group having higher performance score changes (Table
2). The univariate tests revealed significant differences in the
‘fried vegetable with meat’ (P=0.01), ‘tidy table after meal’
(P=0.02), and ‘sweep floor’ (P=0.02) tasks between the two



Table 2. Change in task performance scores before and
after training betwseen the functional rehabilitation (FR) and
mental imagery (Ml) groups’

Mental imagery for task generalisation after stroke

Table 4. Cognistat—change in scores before and after
programme between the functional rehabilitation {(FR) and
mental imagery {Ml) groups’

" Data are shown as mean = standard deviation

Table 3. Fugl-Meyer Assessment—change in scores before
and after training between the functional rehabilitation (FR)
and mental imagery (Ml) groups’

Upper limb 2.5+2.4 3.1x5.2
Wrist 1.3x1.8 1.121.6
Hand 0.8+1.6 198+1.8
Upper imb coordination 0.220.8 1.91+1.3

Lower limb 3.817.1 2.8x4.4
Lower limb coordination 0.9+1.7 1.021.8

Balance 28124 2.5:2.8

Sensation 0.4+3.2 1.3£2.7

Passive range of motion 0.2+1.0 -0.9£2.7

Joint pain -0 11,7 -0.622.7

* Data are shown as mean = standard deviation

groups. No significant difference was found between the
two groups in the ‘go to canteen’ (P=0.14) and ‘go to park’
(P=0.49) tasks.

There were significant differences between the MI and
FR groups in the task performance score changes before
training in the training environment and after training in
the novel simulated environment (P<0.05), with the MI
group achieving higher performance score changes (Table
2). The univariate tests revealed significant differences in
all five tasks between the two groups (‘fried vegetable with
meat’ (P=0.008), ‘tidy table after meal’ (P=0.02), ‘sweep
floor” (P=0.01), ‘go to canteen’ (P=0.03) and ‘go to park’
(P=0.03).

Motor function: Fugl-Meyer Assessment of
sensorimotor recovery after stroke

The results of the FMA are shown in Table 3. Higher scores
indicate better motor function. The MANOVA of the change
in pre- and post-programme scores showed that there was
a significant overall effect (F (10, 23)=2.93, P=0.016). The
FR group had a better performance than the MI group.
Univariate results indicated significant between-group
effects in upper limb coordination (P<0.001).

Tasks Mi (n=17) FR{n=17) Cognistat. = . Ml(n=17}-- FR(n=47}.

Training environment Crigntation 0.2x1.1 0.2+1.4
Fried vegetabls with meat 1.5+1.9 -0.5¢2.4 Attention 0.0£0.0 0.211.2
Tidy table after meal 1.641.5 -0.1£2.3 Comprehension 0.0+0.0 0.2£0.6
Sweep floor 22118 0428 Repstition -1,4£27 -0.7:3.1
Go to cantesn 1.0£1.3 01122 Naming -0.221.2 1.720.7
Go to park 1.4+1.8 0.9+2.0 Construction 01£1.6 0.5«1.4

Novel simulated environment Memory 0.8x2.2 0.5+2.1
Fried vegetable with meat 1.5¢1.8 -0.6+2.3 Calculation 0.1x0.9 -0.1£0.7
Tidy table after meal 1.6+1.5 0.1x2.2 Similarities 0.6x1.6 0511
Sweep floor 2.6z1.8 0.6+2.3 Judgement 0.2£0.7 0.120.8
gg Eg g:::;een 1 i:}l 16 gi:gg * Data are Shown as mean + standard deviation

Cognitive function: Cognistat

The results of the Cognistat are shown in Table 4. Higher
scores indicate better cognitive function. The MANOVA
showed no significant difference between the groups (F
(10, 23)=0.70, P=0.71). Univariate results indicated no
significant between-group effects in changes in pre- and
post-programme scores in all subscales.

Discussion

Effects of the mental imagery programme on task
performance

To investigate the effect of MI training on stimulus
generalisation, a task competence assessment was conducted
in the training (familiar) environment and then repeated in
a novel simulated environment. When compared with the
training environment, the novel simulated environment
should be more difficult and make more demands on
patients as they had not yet come across these environments
after sustaining their strokes. It should require more effort to
generalise learned skills to the novel simulated environment.
These tasks are what they would experience and carry out
at home and in the community after discharge.

The results of the MANOVA on the pre- and post-
training task performance score changes showed that the
patients in the MI group scored significantly higher than
those in the FR group in the novel simulated environments.
This suggests that the patients who had received MI training
were able to generalise what they had learned to the new
sitnation better than the FR group. This finding is consistent
with our previous findings that the patients in the MI group
appeared to be able to releamn skills and tasks better.! Those
in the FR group also showed general improvement in tasks
tested in both training and novel simulated environments,
but they performed less well than their counterparts in
the MI group. As the patients in the FR group received
the demonstration-and-practice method of task retraining,
they might have found it difficult to copy exactly what
was learned in the training environment when tested in a
novel simulated environment. The MI approach is a better
learning strategy for patients with strokes who might find it
difficult to generalise the skills they have learned.
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Our previous study showed that relearning daily
tasks was more effective when active leaming processes
were involved.' Active learning refers to self-directed
participation in the process of gaining skills and knowledge,
uging the techniques of chunking (to break down the task
into steps) and self-regulation (to identify, correct and self-
reflect on own problems). In a study of patients who had
suffered global brain damage, active participation in motor
training appeared to be a more effective way of enhancing
performance than the use of a passive mobilisation
protocol.

Patients in the MI group performed slightly better than
those in the FR group in only three tasks in the training
environment, but all five tasks were better performed in
a novel simulated environment (Table 2). This means
that generalisation of skills learned to novel simulated
environment is found to occur more significantly in the
MI group than in the FR group. It was expected that the
training environment would be easier to deal with than the
novel simulated environment to which the patients had
not been exposed before. As the patients in the FR group
received fargely rote-learmning methods for task retraining,
they might have found it difficuit to copy exactly what
was learned in the training environment when tested in
the novel simulated environment, especially in those
tasks where environmental factors contributed markedly
to the task difficulty as in ‘go to park’ or ‘go to canteen’.
This may be the reason that patients in the FR group
performed less well in ‘go to park’ and ‘go to canteen’
in the novel simulated environment than patients in the
MI group. As the novel simulated environment resembled
patients’ homes or communities, patients in the MI group
might have applied chunking to identify the task demands
and self-regulation to identify possible problems, and
hence solutions, and then MI to collate information about
the task demands and the patient’s physical abilities.
This could be the reason that patients in the MI group
performed better than those in the FR group in the novel
simulated environment.

Patients in the FR group performed the task ‘go to park’
significantly worse in the novel simulated emvironment
(from 4.5 to 3.2). In contrast, the patients in the MI group
maintained their performance level at 4.6, This further
substantiates the proposition that MI can enhance skills
generalisation, which is essential for task performance in
the outdoor environment. This is particularly important
when the environment is more unpredictable and
continuously changing, such as when community facilities
and shopping areas are being refurbished or remodelled.
Our results suggest that the patients who were trained jn
the MI programme developed useful strategies for dealing
with new situations. Positive and successful experiences
give these patients more confidence when exposed to new
environments and enable them to become more adaptive.
In comparison, patients in the FR group might be less
adaptive to different environments. The conventional FR
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approach used in rehabilitation might help them to relearn
lost functions but may not adequately equip them with the
skills needed for community reintegration.

With the help of chunking and self-regulation to facilitate
the learning of the lost discrete skills after brain injury, the
effectiveness of MI is enhanced by enabling individuals to
mentally practise the task with corrected methods that are
permitted by the bodily constraints caused by the brain
injury. Motor planning for the task performance can therefore
be maintained. During stimulus generalisation, MI helps to
transfer the established behaviour to another setting through
mental practice of the behaviour within the context of another
setting. This helps the individual to plan the task and adapt
to the different environment while mentally practising the
task. Mental imagery helps to transfer the behaviour even
under the possibly distracting stimuli in another setting,.
This enhances the task performance with the realisation of
bodily constraints and differences in environment. Mental
imagery therefore helps to facilitate the re-establishment and
synchronisation of relevant behaviour with the realisation of
bodily constraints caused by brain injury.

Effects of mental imagery on the Fugl-Meyer
Assessment of sensorimotor recovery after stroke
and Cognistat

All patients showed significant improvement in the basic
functional outcome measure, the Barthel Index. As indicated
from the overall score, they changed from requiring
moderate assistance in most self-care tasks to requiring only
minimal assistance. As with task performance, the patients
in the MI group had better scores than the FR group after
the programme. The lack of significant difference in the
improvement between the two groups could be attributed to
a possible ceiling effect on performance.

Generally, all patients showed improved motor function
after training, as reflected by their FMA scores, Patients
in the MI group had significantly better improvements
in ‘upper limb coordination’. This result contrasts with
previous findings on improvement of motor performance;
this might be due to differences in the nature of the
imagery programmes. Page et al® used a motor imagery
programme where subjects performed imagery of motor
movement. Our study focused more on training the
patients to perform daily tasks by incorporating their own
dysfunction into it. This might explain why patients in the
MI group did not have better FMA scores than those in
the FR group.

In our previous studies,'? we postulated that the MI
programme would enhance the patients’ attention and
sequential processing. In the present study, there was no
significant difference between groups on all subscales of the
Cognistat. These results seem to contrast with our previous
findings,' but this might be due to the relative insensitivity
of Cognistat as a measure of attention. Cognistat is used
more often as a mental screening tool.



Conclusions

This study provides evidence of the positive effects of
the MI for improving patients’ generaiisation of task
performances to new environments. It offers further
evidence concerning the role of active control, which can
be mediated by MI to enhance the relearning potential
of people with stroke. Although MI seems to improve
patients who are cognitively intact (as in those recruited for
this study), strategies to further enhance the use of MI in
patients with different profiles and ability levels are worth
investigating. Moreover, the length of the programme
could be further investigated so that it may be modified to
fit the needs of specific rehabilitation programmes. This
study only locked at the outcome immediately after the
programme. The carry-over effect, which is important to a
patient’s reintegration into the community after discharge
from hospital, is also important, and this will require further
investigation. The positive effect of MI shown in both this
and previous studies indicates that it is worth looking at the
effectiveness of Ml in terms of more global outcomes, such
as quality of life and integration into daily life.
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Effect of mindfulness-based stress
reduction programme on pain and
quality of life in chronic pain patients: a
randomised controlled clinical trial

L R A R R I R R R R I I R R R R I A A R N I N I S I N Y

Introduction

Chronic pain is a prevalent health problem and a frequent cause of disability
and suffering. It is also associated with significant health care costs. Although
psychological interventions are alternatives to traditional medical approaches,
many individuals with chronic pain do not benefit from these treatments.

Mindfulness-based stress reduction (MBSR) is a clinical programme to
increase self-acceptance coping and reduce suffering in patients with medical
iliness using mindfulness meditation as a self-regulated approach for stress
reduction and emotion management. Preliminary evidence demonstrated that
MBSR may reduce pain and improve mood symptoms. However, no definitive
conclusion could be drawn as no randomised controlled trial with an active
control group had been carried out. The objective of this trial was to compare the
effectiveness of MBSR with an education programme in terms of reduction of
pain and improvement in quality of life for chronic pain patients.

Methods

This study was conducted from October 2006 to September 2007. A total of
100 participants were recruited from primary care, geriatric and pain clinics in
the community and hospitals that most chronic pain patients attended.' Patients
included were aged 18 to 65 years, with any chronic pain for at least 3 months.
The pain had to be moderate to severe (scoring at least 4 out of 10 in an 11-point
Numeric Rating Scale) verified by a trained research assistant and confirmed by
a family physician. The patients had to agree not to receive other new treatments
(including topical, over-the-counter, and non-pharmacological medication)
during the intervention. Patients were excluded if they (1) received concurrent
treatment other than medications for pain or psychological symptoms, (2) had a
concurrent diagnostic and statistical manual of mental disorders axis-I diagnosis,
(3) participated in an MBSR group, engaged in current or prior practice of
meditation or relaxation techniques including MBSR, or (4) were illiterate and
unable to complete the meditation diary. All participants gave written informed
consent, and the study was performed according to the Good Clinical Practice
guideline. This trial was also registered with the Centre for Clinical Trials of the

Chinese University of Hong Kong, and was approved by the ethics committee
of the university.

Study instruments

Outcome measures were collected at baseline, 8 weeks (end of intervention),
3 and 6 months after the intervention. Primary outcome measures were self-
reported pain intensity measured by the 11-point Numeric Rating Scale? and the
Dual Visual Analogue Sensation of Pain and Distress Scales.* Both scales have
been demonstrated to be reliable and sensitive measurements of pain. Secondary
outcome measures were mood status and symptoms assessed using the Profile
of Mood States, the validated Chinese version of the Centre for Epidemiological
Studies-Depression Scale, and the State Trait Anxiety Inventory. Health-related
quality of life was measured by the validated Chinese version of the Short-Form
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Health Survey (SF-12).

Results

Before intervention, patients in both the MBSR and
education programme groups did not differ with regard
to demographics, pain intensity, mood symptoms, health-
related quality of life scores, the amount of sick leave taken,
or the use of services and analgesics. After intervention,
patients in both groups had significant improvements in
pain intensity, which was sustained until 6 months post-
intervention,

There were no significant differences in the SF-12 scores
between the two groups at baseline, 8 weeks, and 3 and 6 months
post-intervention. At 3 months after intervention, physical and
mental component scores of SF-12 improved significantly in
both groups. Nonetheless, only the physical component score
improved further at 6 months post-intervention. There was a
significant difference in the Profile of Mood States activity
subscale between the two groups at the end of intervention,
but the difference was not sustained thercafter.

The mean anxiety state scores of both groups improved
2.4 (95% confidence interval [CI]=0.34.5, P=0.027) at 3
months and 3.1 (95% CI=1.9-4.3, P=0.005) at 6 months post-
intervention, compared with baseline scores. There were no
significant differences between the two groups at baseline,
8 week, and 3 and 6 months post-intervention. DPepressive
symptoms (according to the Centre for Epidemiological
Studies-Depression Scale) were not significantly different
between the two groups and did not change over time.

Discussion
‘The randomised clinical trial design was used to study the

effects of MBSR on chronic pain intensity with an active
control group that could be adjusted for the confounding

14 Hong Kong Med ¥ Vol 15 No 5 Supplement 6 October 2009

effects of group attention and therapist time. The effects
of MBSR on chronic pain in a non-Caucasian population
were also studied. The MBSR programme was not superior
to multidisciplinary education programme based on the
principles for management of chronic pain. We could not
show that MBSR was not effective per se for improving
quality of life or some of the mood symptoms, as we
observed significant improvement in both groups.

There were several limitations to this study. First, the
unexpectedly high dropout rate in the MBSR group and the
low proportion of subjects who completed all 10 sessions
might have contributed to the negative results of this
intervention. As a result, the study could have had a type-
II error. Second, for the MBSR group, only a proportion
of subjects practiced daily for the recommended amount
of time. Thus, MBSR might not be effective for those who
attended the class only. If all those who attended the class
also practised daily at home as instructed by the therapist,
the results could have been different.
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accelerated infant growth in a Hong

Kong Chinese birth cohort
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Introduction

Tt e e e s eI T TITLIALTIAINUE EES ¥

Cardiovascular and metabolic discases are leading causes of death and are
becoming more prevalent in Asia, These diseases are increasingly seen within
a framework where causation extends over the entire life and where humans
work with a limited resource base and are forced to trade-off certain life-history
parameters against each other, such as a strategy which promotes survival up to
reproductive age against long-term health.! Until very recently one of the key
components of early survival was resistance to infection.

Despite two decades of intensive research, the role of foetal and infant growth
in metabolic and cardiovascular diseases remains controversial. Although much
attention has been focused on low birth weight as the causative factor, evidence
from experiments designed to test this hypothesis have highlighted the role of
nutrition-driven post-natal growth as a possible missing link in the observed
relation between birth weight and adult metabolic disease. To date, observational
evidence in humans suggests that higher birth weight and faster infant growth are
associated with childhood obesity,? and hence long-term risk. Although premature
cardiovascular disease is more common in men, there has been little examination
into whether birth weight or infant growth (singly or jointly) has different effects
depending on sex. Less attention has also been paid to other potential positive
outcomes of rapid infant growth, despite a cultural preference for ‘fat’ babies,
particularly in locations such as China. One previous study has considered the
potentially complimentary survival advantage of rapid infant growth. Faster
infant growth was associated with a lower risk of serious infectious morbidity
and possibly mortality.’ The impact of infant growth on health is also less well
understood in developed, non-western settings, such as Hong Kong, where
birth weights are typically lower and there has been a history of rapid economic
development. However, such populations may act as a sentinel for other rapidly
developing locations.

Identifying optimal growth trajectories potentially has major public health
implications. Using data from a large population-based, prospective Chinese
birth cohort, we investigated the relation between infant growth rate and two
complimentary outcomes: childhood adiposity and serious infectious morbidity.

Methods

This study was conducted from October 2005 to January 2007, The ‘Children
of 1997 birth cohort was initiated by the Department of Community Medicine,
the University of Hong Kong and the Department of Health, of the Hong Kong
SAR Government.* The sampling frame consisted of all infants born in April and
May 1997 and brought to one of any of the 47 Matemnal and Child Health Centres
(MCHC) for their first postnatal visit. For the index year, 92% of infants born in
Hong Kong visited the MCHC, which provides free-of-charge preventive care
and immunisations, at least once. The study recruited 8327 mother-infant pairs,
corresponding to 88% of all births in the recruitment period.

Mothers were approached at the MCHCs a few days after delivery for
recruitment and baseline data collection, and were further followed up at 3, 9
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and 18 months after birth. Mothers provided information

on socio-demographics (age, parental education level,

employment status and type of housing), mode of delivery,

parity, breastfeeding and household smoking habits via a

standardised self-administered questionnaire in Chinese.

In addition to this prospectively collected data, in 2005-6

record linkage was used to obtain:

* Infant growth from the MCHC hardcopy records linked
by MCHC number.

» Childhood weight and height from the Student Health
Services (SHS) linked by birth certificate number. The
SHS provides an annual exarmination at no cost to all
students in any Hong Kong primary or secondary school,

* Lifetime public hospital use from the Hospital Authority
(HA), which provides 94% of hospital care in Hong
Kong, linked by birth certificate number.

All birth cohort members have a MCHC number
and 97% have a birth certificate number. When the birth
certificate number was missing, maiching was by name,
sex and date of birth, because there are only about 55 sex-
specific births per day in Hong Kong. All potential matches
were checked by the research team.

Exposure: growth rates

Infant growth rate was defined as change in weight z-score at
0-3 months and 3-12 months. Weight z-score was calculated
relative to the 2006 World Health Organization growth
standards for the exact age on the day of measurement. The
closest measurements to 3 months (within 2 to 4 month)
and 12 months (within 9 to 15 months) were used.

Outcomes

Childhood adiposity

Adiposity at about age 7 years was proxied by body mass
index (BMI) z-score relative to the 2000 US Centers for
Disease Control and Prevention growth references for
the exact age on the day of measurement. The closest
measurement between 5.5 and 8.5 years was used.

Serious morbidity

Serious morbidity was proxied by number of in-patient
admissions to any public hospital in Hong Kong from the
age of 3 months (or 12 months for growth at 3-12 months)
to 8.0 years. Admissions were classified as respiratory
infections, all infections, accidents and all other causes
using the International Classification of Diseases 9, Clinical
Modification (ICD9-CM), of the primary discharge code.
Cohort members without any record of hospital admission
were assurmed to have no hospital admission.

Statistical analyses

Initial analysis of the association between infant weight
growth rate and childhood adiposity revealed that the
associations with 0-3 month growth rate were not consistent
by birth weight (P-value for interaction 0.001) or sex and
birth weight (P-value for interaction 0.007). We used
multivariable linear regression to assess the association of
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growth rate tertile, initial weight tertile (ie at start of the
period) and sex with childhood BMI z-score, adjusted for
gestational age (complete weeks based on date of the last
menstrual period) and growth rate in the other period (as a
continucus variable). Other potential confounders such as
birth order, infant feeding, parental education and maternal
smoking changed the estimates by less than 5% and were
not included in the model.

There was no evidence that the association between
either growth rate and hospital admission differed by sex
or initial weight. We used multivariable negative binomial
regression to calculate the relative risk of admission by
growth rate tertile in each period. We adjusted for initial
weight, growth rate in the other period, gestational age, sex
and parental education. We additionally adjusted for disease
status, ie congenital or other life-long conditions that might
affect infant growth or risk of infection, Children born in
private hospitals had higher socio-economic status and
were more likely to use private hospitals. We also adjusted
for hospital type at birth {private or public) to correct for the
probable greater use of public hospitals by children from
less-advantaged families. Birth order, breastfeeding and
housing changed the estimates by less than 5% and were
not included in the model,

The University of Hong Kong-Hong Kong Hospital
Authority West Cluster Joint Institutional Review Board
and the Ethics Commitiee of the Department of Health,
Government of Hong Kong SAR approved the study.

Results

We linked 7999 of the birth cohort (96%) with the MCHC
records, 7809 (94%) with the SHS records and 3746 (45%)
with the HA records; not all children were expected to have
a hospital admission by the age of § years.

Of the surviving 7832 full-term births, 7153 had weight
growth rates for 0-3 months and 6874 for 3-12 months.
Faster growth was more common in infants with lower birth
weight, lower gestational age and more socio-economically
advantaged families (Table).

Higher initial weights and higher growth rates were
associated with higher childhood BMI (Fig 1). The heaviest
born children with the fastest growth rate from 0-3 months
had the highest BMI at 7 years, but rapid growth at 0-3
months had a greater impact on BMI in lighter-born bays.

Growth rates were not associated with admissions for
respiratory infections, all infections or accidents (Fig 2).
Stower growth at 0-3 months was associated with admission
for other causes.

Discussion

Consistent with findings elsewhere,? in this understudied



Cutcomes of accelerated infant growth

Table.  Baseline characteristics by growth rate tertile at 0-3 and 3-12 months for term subjects in the Hong Kong ‘Children of
1997' birth cohort

Characteristics Growth rate tertile, O-3months (%) . Growth rate tertile, 3-12 months (%)
No. Siow  Medium ~ Fast. . No. . Slow - Medum - Fast
(n=2483) - {n=2453)  {n=2217) (ﬁ-—-23'43) n=2327) (n=2204)
Sex
Male 3766 34.9 34.4 30.6 3633 37.7 318 30.4
Female 3387 345 34.2 314 3241 30.0 36.1 33.9
Birth weight
1st tertile 2169 14.6 324 53.0 2101 27.2 33.6 39.2
2nd tertile 2568 32.8 37.5 29.6 2460 33.8 33.7 325
3rd tertile 2416 54.8 32.5 12.7 2313 40.6 34.3 241
Size for gestational age
Small 702 12.0 278 60.4 681 28.0 31.8 421
Appropriate 6451 3r.2 35.0 27.8 6193 35.0 34.1 31.0
Gestational age (weeks)
37-39 4376 30.2 33.9 38.0 4203 32.5 33.1 344
40 1787 40.0 355 246 1722 36.1 34.3 29.6
=41 990 45.4 34.0 20.6 948 37.3 364 26.3
Birth order
1 3268 33.5 35.6 30.9 3175 29.4 34.6 36.0
2 2858 34.7 33.2 32.1 2726 38.4 33.1 28.5
3+ 768 40.4 335 26.2 730 39.0 337 27.3
Mother's age (years)
<24 882 32.0 36.3 318 826 355 31.6 32.9
25-29 2212 35.0 34.9 302 2119 33.6 33.8 32.6
30-34 2722 34.5 34.2 31.3 2633 34.3 34.0 31.7
35-39 1162 36.5 31.8 31.8 1123 338 34.9 313
40-44 13 36.6 37.4 26.0 130 3341 339 331
=245 8 250 12.5 62.5 8 50.0 50.0 0
Breastfeeding for 4 weoks
No 4268 35.8 34.6 29.8 4093 33.8 337 325
Yas 2531 329 34.2 32.8 2508 34.6 34.3 311
Highest parental education attainmant
9th grade or below 2077 38.1 34.0 279 1814 37.8 34.0 283
10-11th grade 2999 353 348 30.1 2912 32.7 33.9 335
12th grade or above 1867 30.2 34.4 35.4 1805 328 33.8 33.6
Housing
Public 3039 36.5 34.2 29.4 2895 36.0 333 30.7
Private 3840 33.5 34.4 32.1 3721 32.7 34.4 329
Birth hospital
Public 5087 36.8 34.3 289 4839 344 34.2 314
Private 2049 29.5 34.3 36.2 1088 33.6 33.1 334
With congenital conditions
Yas 106 491 33.0 17.8 101 28,7 38.6 347
No 7047 34.5 343 3.2 6773 34,2 338 320
0 to 3 months Growth rate 3 t0 12 months
u Slow
= & Medium
2 1.5+ I A Fast 1.5+
éa 1
£ { }
£ > 104 { } 1.0 i %
B £
4 T
é g 0.5 { % % % 0.5 '
@ Boys i
e Girls % {
5 00y wm | ‘ 00- mm {
k=3
<
Initial welght (e birth weight) in tartiles Initial weight (ie at 3 months) in tertiies
Low Mecliurn High Low Meadiurn High
Boys (No) 182 367 574 291 300 291 595 400 203 182 367 574 291 300 291 595 400 203
Gils (No) 145 304 567 283 336 280 530 317 110 145 304 567 283 336 280 530 317 110

Fig 1. Adjusted” mean difference with 85% confidence intervals in body mass index (BMI) z-score at 7 years jointly by tertiles

of initial weight and growth rate at 0-3 months and 3-12 months in boys and girls
" Adiusted for gestaticnal age and growth rate in the cther period
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0 to 3 months Growth rate 3 to 12 months
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16 & Medium 1.5#
-~ & Fast
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g 1or-®-F-F--- l} .{%r ------- .-l 1.0—---—-}-{---1- - '{ kL R R EEEE PR EF
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All Respitatory Any Cther Accidents Ali Respiratory  Any Other Accidents
causes  infections infection  except causes  infections infection  except
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Fig 2. Adjusted* incidence rate ratio (IRR) with 95% confidence intervals (Cls} for number of hospital admissions by cause' and

growth at 0-3 months and 3-12 months

" Adjusted for initial weight, growth rate in the other period, gestational age, sex, parental education, birth hospital and disease status

' Respiratory infections: ICD9-CM 033, 034.0, 381-382, 460-466, 477, 480-487 and 493; any infections: ICD8-CM 001-009, 033, 034.0, 381-382, 460-466,
477, 480-487, 403 787.91, 599.0, 780.8 and 780.3; accidents: ICDZ-CM 800-999; and other except accidents: all other ICDS8-CM except the above

population with scarce appropriate data, higher birth weight
and faster infant weight growth were associated with higher
BMIs at 7 years. Fast growth at 0-3 months was more strongly
associated with higher BMI in boys born light, but not girls
born light. Infants born light were also more likely to grow
fast than heavier born infants. Nevertheless, the relatively
small number of infants of either sex born heavy who grew
fast had the highest BMI at 7 years. In contrast, rapid infant
growth was not associated with a lower risk of admission for
infections, but was associated with a lower risk of admission
for causes other than infections or accidents. As such our
study does not provide evidence that better immunity is a
developmental trade-off for later metabolic risk resulting
from fast infant growth. It does, however, suggest that
maximal growth may not be optimal for metabolic risk.

Our study concemed a large, representative, population-
based birth cohort, but had limitations. First, greater muscle
mass and heavier build may explain some of the higher
BMISs in high-birth-weight babies. However, muscle mass or
build is unlikely to explain the differences in BMI by infant
growth rate. Second, our cohort was largely fed formula
milk; the impact of growth could be different in exclusively
breastfed babies. Third, children with rapid infant growth
may have been more likely to use private hospitals, so
we cannot rule out the possibility that rapid infant growth
increased the risk of hospital admission. However, we can
be more confident that there was no protective effect of fast
growth against serious infectious illnesses.

Most investigations into the effects of faster infant growth
on metabolic risk has been from the perspective of infant
growth as an outcome of, or in combination with detrimental
restricted intrauterine growth. A detrimental effect of faster
infant growth regardless of birth weight requires a different
perspective. Disruption of hypothalamic circuit development
and leptin regulation by early over-feeding could result in
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poorer appetite control in later life.’ Leptin levels may also
be suppressed by androgens, and hence be relevant to the
differences between boys and girls,

Given the lack of benefit associated with fast growth, it
is possible that traditionally valued fast infant growth (or
fatness) is a marker of underlying health state, rather than a
protective response to poor foetal growth. Faster growth at
0-3 months was associated with less risk of admissions for
causes other than infections and accidents, of which over
50% were related to congenital anomalies, which would not
always be immediately apparent.
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Introduction

Coronary heart disease (CHD) is the most common cause of death in developed
countries. The death rate due to CHD is increasing in most developing countries
and is projected to become the leading cause of death in 2020 with over 7 million
deaths each year. In Hong Kong, heart disease was the second highest cause of
mortality in 2005 (after cancer) and accounted for about 10% of all deaths. In
2003, the crude death rate due to CHD in Hong Kong was approximately 60 per
100 600 inhabitants. Although this CHD mortality rate is lower than that in many
western countries, it is still useful to examine the impact of therapies versus
changes in risk factors on CHD mortality rates, in order to predict future trends.

Many large cohort studies have already identified trends in CHD, including
the World Health Organization MONICA project and the Framingham study,
However, in a number of countries including China, a further modelling approach
using easily available data has been used to explain trends in terms of treatment
or risk factor changes.' We sought to apply this model to Hong Kong.

Aim

The aim of the impact model project was to relate recent CHD trends to treatments
and changes in population risk factors.

Methods

This study was conducted from October 20035 to September 2006. A Microsoft
Excel cell-based model was used to examine CHD mortality in Hong Kong
between 1989 and 2001, as the best quality data were collected in these years.
The impact model was originally created for the UK? and has since been applied
to many other countries. The main mode] used in Hong Kong was that developed
for the US in 2005 but with modifications. The model was applied to males and

females aged 25 to 84 years only, The age-group of 85 years and older was not
included because of limited data.

Medical and surgical treatments

Population and mortality data were obtained from the Hong Kong Census and
Statistics Department and the Department of Health respectively. Numbers of
discharges and deaths were obtained from the Hospital Authority clinical data.
Treatment prescription rates and case fatality data were based initially on the
UK model. Data on the relative risk of each treatment were obtained from
published controlled trials and meta-analyses that were also used in previous
impact models. The prevalence of hypertension, community angina and heart
failure cases were based on local publications. Overall patient compliance and
adjustments for potential overlap between CHD patient groups were based on the
same assumptions as in previous impact models.

Risk factors

Changes in major risk factors may also have contributed to changes in mortality
rates for CHD. The classical risk factors included in this model were blood
pressure, cholesterol, body mass index, smoking and diabetes. Other factors
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Table 1. Deaths prevented or postponed by treatments in Hong Kong 1989-2001

Coronary heart disease trends in Hong Kong

Trealments R s " Deaths prevented ‘or postponsd Minimum estifiate  Maximum estimate
Acute myocardial infarction {AMI) 320 191 522

Treatments in effect 1989 -125 -40 -244
Total secondary prevertion

Secondary pravention after AMI 247 145 496

Treatments in effect 1889 -25 -8 -64

Secondary prevention after angioplasty 44 17 77
Chronic angina

Unstable angina 10 7 18

Community angina 44 20 92
Heart failure

Hospital heart failure 164 87 325

Community heart failure 0 -5 13
Hypertension and hyperlpidaemia treatmant

Hypertension 2098 131 616

Treatments in effect in 1988 -1565 -40 -401

Hypetlipidaemia 106 45 219
Total treatments

2001 1233 637 2378

1989 -305 -88 -699
Treatments between 1989 and 2001 928 550 1678

such as physical inactivity were not included in this model
since there were no reliable data. Data on risk factor
prevalence were obtained from three local studies; China
Light and Power study in 1990, Cardiovascular Risk Factor
Prevalence (CRFP) study in 1995-96 and Population Health
Survey (PHS) in 2003/2004.

Mant and Hicks correction

Multiple medications could be taken by individual
CHD patients. However, the mortality reduction due to
polypharmacy is unlikely to be simply the additive effect
of each separate treatment, The cumulative effect was
estimated by using the Mant and Hicks approach and
separate relative risk reductions (RRRs) where; benefit =
1-[(1-RRR from treatment A) * (1 - RRR from treatment
B) * ... etc].

Sensitivity analysis

Sensitivity analysis was performed for each main assumption
and estimate included in the model, such as uptake level,
case fatality, and relative risk. Assumptions about maximum
and minimum values were based on the highest or lowest
values that could be obtained from internationally published
studies. Otherwise, +/- 20% of the main parameters were
used to generate the maximum or minimum possibie for

deaths prevented or postponed (DPP) for each treatment or
risk factor.

Model validation

The number of DPP was estimated for each medication and
cardiovascular risk in between 1989 and 2001, stratified
by gender and age. This number was compared with the
actual change in CHD mortality in the period, where the
actual change was calculated as the number of deaths
attributed to CHD in 2001 if the mortality rate stayed at
the 1989 level minus the number of observed CHD deaths
in 2001.

Results

Between 1989 and 2001, the actual mortality rates for CHD
in Hong Kong in persons aged 25 to 84 years decreased
from 79 to 76 per 100 000 in men and from 60 to 42 per
100 000 in women. The mortality rates were based on 3-year
averages for the years 1988-90 and 2001-03 respectively.
Using the population data and mortality rate in Hong Kong
for 1989 and 2001, we estimate that there would have been
3928 CHD deaths expected in 2001 if the 1939 mortality
rates had persisted, but only 2742 deaths were observed in
2001. Therefore 1186 CHD deaths (the actual falD) were
prevented or postponed between 1989 and 2001.

Medical and surgical treatments

The model estimated that 1233 CHD deaths were prevented
or postponed by medical and surgical treatments in 2001,
After applying the Mant and Hicks correction and adjusting
for treatments that were already used in 1989, there were
928 deaths estimated to be prevented or postponed by
treatment between 1989 and 2001 (Table 1). Treatments
for initia} acute myocardial infarction (AMI), secondary
prevention post AMI, as well as heart failure, hypertension
and hyperlipidaemia treatments have contributed to a
larger proportion of the mortality reductions; tespectively
estimated as 195, 221, 164 and 249 CHD deaths. Smaller
contributions to DPP were estimated from secondary
prevention post angioplasty (44 deaths) and treatment for
chronic angina (54 deaths),

Risk factors

The changes in cardiovascular risk factors did not contribute
a great deal to CHD DPP in Hong Kong between 1989 and
2001. Only 336 CHD deaths were prevented or postponed
by changes in all major risk factors (Table 2). The largest
contribution came from the decline in smoking prevalence,
which prevented 328 CHD deaths. The decrease in mean
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Table 2. Deaths prevented or postponed by risk factors in Hong Kong 1989-2001

Risk factors Deaths pravented or postpaned - “Minimum astimate Maximuny estimate
8locd pressure 156 133 182
Hypertension treatments -143 - -
Risk factors minus treatment 13 0 1566
Smoking 328 208 563
Cholesterol level 281 239 401
Cholesterol treatments -177

Cholesteral dist only 104 0 281
Obesity a7 34 61
Diabetes -156 -115 -195
Risk factor total 336 125 866

diastolic blood pressure in men avoided 213 CHD deaths,
while 57 more deaths were produced due to the increase in
blood pressure in women. As 143 deaths were prevented by
hypertension treatments, the total CHD deaths prevented by
population blood pressure changes therefore decreases to
13 after adjustment. The decline in mean cholesterol levels
resulted in 281 CHD DPP. However, 177 of these deaths
were prevented by cholesterol treatments and only 104 by
the change in cholesterol level. Decreased mean body mass
index could have prevented 47 CHD deaths, 10 in men and
37 in women. Diabetes prevalence was the only risk factor
that resulted in an overall increase in deaths. Increased
diabetes prevalence resulted in 156 more CHD deaths.

Validation

The model estimated that a total of 1264 deaths were
prevented or postponed between 1989 and 2001 compared
to 1186 fewer deaths in reality. Of these, 78% of the
actual reduction was attributable to treatment and 28% to
risk factor changes. The model overestimated the deaths
prevented or postponed and the overall model fit with
actual changes in mortality is 106%— 143% for men and
68% for women.

Sensitivity analyses

Sensitivity analyses showed that CHD deaths prevented or
postponed were consistent among all medical treatments.
The effects of all treatments together prevented 928 deaths,
with a minimum of 550 and maximum 1678, All risk factor
changes together prevented 336 deaths, with a minimum of
125 and maximum 866. By all risk factors changes, DPP
showed a greater contribution for the maximum estimation
when compared to the best estimation, which showed that
DPP by risk factors may be underestimated in the model.

Discussion

As the most westernised city in China, Hong Kong has
experienced a rise in CHD mortality one to two decades
earlier than the remainder of China. The mortality rate
for CHD in Hong Kong was still increasing in the 1970s
and peaked around 1980. Although the crude death rate
has remained fairly stable, age-standardised mortality has
dropped substantially over the past two decades. However,
the trends in mortality reduction were not similar to those in
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western countries. Mortality due to CHD in Hong Kong has
remained low despite rapid economic growth. The mortality
rate is about half of that observed in the US and UK. The
influences of changes in treatments and risk factors on CHD
mortality could therefore show a different effect.

Medical and surgical treatments

The advances in treatments have no doubt made a great
contribution to preventing CHD mortality over the last
20 years. Some of the therapies such as statins and aspirin
are very cost-effective in primary and secondary care.
New surgical treatments such as angioplasty also became
available over this period. Although the effect of medical
treatments may be overestimated in the model, a large
proportion of DPP was estimated to result from advances in
treatment. However treatment uptake rates may have been
relatively low for some therapies, possibly due to the cost of
implementation, patients dying before arriving at hospital
or the treatment not being offered. A UK study showed that
improvements in uptake could make a large impact on the
reduction of CHD mortality, which suggested that DPP by
current treatments would be double if the uptake levels
increase to 80%.* Thus, the effects of medical treatments in
Hong Kong could be maximised if the future policies aim
to improve treatment uptake of medications.

Risk factors

Only 28% of DPP was attributed to risk factor changes.
The decline in smoking prevalence was attributed with the
largest proportion of CHD mortality reduction among all
the risk factors. A recent study proposed that the epidemic
of tobacco in Hong Kong has entered an advanced period,’
with cigarette consumption reaching a peak around 1970,
20 years later than the US, and started to decline as also
obgerved in US, The smoking trend in Hong Kong was

thus predicted to be repeating the US trend but with a two
decade delay.

Mean diastolic blood pressures in Hong Kong have
remained fairly stable between 1989 and 2001. However,
mean systolic blood pressure was observed to increase
in the same period, which is possibly due to ageing of
the Hong Kong populations. Thus using diastolic blood
pressure alone for calculating DPP may overestimate the
real changes on mortality reduction by blood pressure.




The dictary and fat intake pattern in the local Chinese
population appeared io be close to the recommended level
for cardiovascular health,® suggesting unhealthy dietary
patterns relating to fat consumption may not be a major
determinant of CHD deaths. 1t is therefore unlikely that a
large proportion of deaths from CHD could be prevented
by a change of diet, at least when mediated through fat
consumption. The estimated DPP associated with changes
in mean cholesterol levels found over this period could
be the effect of treatment. Therefore, it was assumed that
the DPP due to change in cholesterol levels was mainly
contributed by treatments and not lifestyle change.

Mean body mass index (BMI) for Hong Kong women
has declined substantially since 1989, while the BMI for men
was similar in 1989 and 2003. The decline in female BMI
may be due to social pressure for a lower ideal weight for
women or 4 consequence of including a higher proportion of
middle-aged women who are employed in the data from the
CRFP and PHS study, where employed middle-aged women
tended to have a lower BMI than those staying at home.

Diabetes prevalence was the only risk factor that was
observed to clearly increase over the study period. In the
model, 156 CHD DPP were attributed to this change. The
increase in diabetes among the Hong Kong population may
be due to changes in lifestyle such as a decrease in physical
activity.

In comparison with other countries, the low mortality
rate from CHD in Hong Kong seems to be consistent with
most Asian countries, except Singapore (despite having
a similar level of economic development). Singapore is
the only country in Asia in which the CHD mortality rate
has reached the level of western countries. The difference
in serum cholesterol concentrations would explain the
difference in CHD mortality and could be related to the
high fat intake. The Beijing model also attributed the large
increase in CHD deaths in mainand China to a rise in
cholesterol levels. Change in diet and other lifestyle factors
from traditional Chinese to mixed modern Chinese and
western patterns seems to be the main issue in changes in
CHD mortality rates. It is possible that Hong Kong may
experience these changes in the future if western diets
continue to be popular among the younger age-groups,
as indicated by the prevalence of obesity in Hong Kong
children and current dietary practices.

Limitations

The impact model is highly dependent on the quality of
data available. Few comprehensive studies could be found
for CHD treatments and risk factors in Hong Kong, data
had to be estimated using the UK and Beijing models and
assumptions made in those models. Adjustments were made
when possible to tailor the data for Hong Kong. Risk factor
trend data were very limited in Hong Kong. The smoking
trend was the only risk factor with very reliable data. For
the other risk factors, only three large cohort studies were

Coronary heart disease trends in Hong Kong

considered good enough to use in the model. This limitation
of the data sources impeded delineation of trends in risk
factors. Sensitivity analysis showed that the mortality
reduction attributed to risk factor changes may contribute
a larger proportion, as the model may have underestimated
the risk factor changes in Hong Kong between 1989 and
2001 or possibly overestimated the DPP statistics due to
medical treatment.

The results appear to predict more than the actual number
of deaths reduced. However, the overall pattern is similar
to the Beijing model, with larger contributions to mortality
reductions by all medical treatments and a relatively small
contribution from risk factor changes. Unlike the Beijing
medel, the Hong Kong model did not find an increase in
deaths from risk factor changes. The Hong Kong model
results fall between those for China and the US. Mortality
due to CHD in Hong Kong is falling like that in the US, but
locally the decline starts from a much lower peak mortality
level.

Conclusions

Up to 78% of CHD mortality reduction between 1989
and 2001 was attributed to improvements in treatment
while 28% was attributed to changes in population risk
factors. The findings in Hong Kong were quite different to
European studies, but similar to those observed in China.
The CHD mortality rate in Hong Kong was already very
low compared to western countries with similar levels
of economic development. The model is consistent with
improvements in treatment uptake and control of risk factors
resulting in further CHD mortality reductions.
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