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Abstract

Introduction

Objective To investigate the effects of compliance and periodic
telephone counselling by a pharmacist on mortality in patients
receiving polypharmacy.
Design Two year randomised controlled trial.
Setting Hospital medical clinic.
Participants 502 of 1011 patients receiving five or more drugs
for chronic disease found to be non-compliant at the screening
visit were invited for randomisation to either the telephone
counselling group (n = 219) or control group (n = 223) at
enrolment 12-16 weeks later.
Main outcome measures Primary outcome was all cause
mortality in randomised patients. Associations between
compliance and mortality in the entire cohort of 1011 patients
were also examined. Patients were defined as compliant with a
drug if they took 80-120% of the prescribed daily dose. To
calculate a compliance score for the whole treatment regimen,
the number of drugs that the patient was fully compliant with
was divided by the total number of prescribed drugs and
expressed as a percentage. Only patients who complied with all
recommended drugs were considered compliant (100% score).
Results 60 of the 502 eligible patients defaulted and only 442
patients were randomised. After two years, 31 (52%) of the
defaulters had died, 38 (17%) of the control group had died,
and 25 (11%) of the intervention group had died. After
adjustment for confounders, telephone counselling was
associated with a 41% reduction in the risk of death (relative
risk 0.59, 95% confidence interval 0.35 to 0.97; P = 0.039). The
number needed to treat to prevent one death at two years was
16. Other predictors included old age, living alone, rate of
admission to hospital, compliance score, number of drugs for
chronic disease, and non-treatment with lipid lowering drugs at
screening visit. In the cohort of 1011 patients, the adjusted
relative risk for death was 1.61 (1.05 to 2.48; P = 0.029) and 2.87
(1.80 to 2.57; P < 0.001) in patients with compliance scores of
34-66% and 0-33%, respectively, compared with those who had
a compliance score of 67% or more.
Conclusion In patients receiving polypharmacy, poor
compliance was associated with increased mortality. Periodic
telephone counselling by a pharmacist improved compliance
and reduced mortality.
Trial registration International Standard Randomised
Controlled Trial Number Register: SRCTN48076318.

Many drugs for chronic conditions—notably cardiovascular
disease—reduce morbidity and mortality in controlled clinical
trial settings.1 2 They may be less effective in clinical practice,
however, because of poor compliance—only half of patients who
receive polypharmacy are fully compliant.3 4 Although interventions such as telephone or postal reminders from pharmacists
improve compliance, their effect on clinical outcome is not
known.5–8 We investigated whether periodic telephone counselling by a pharmacist to reinforce compliance and ensure
continuity of care reduced mortality in patients receiving polypharmacy and whether compliance was associated with mortality.
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Methods
Healthcare setting in Hong Kong
Hong Kong has a heavily subsidised healthcare system. About
16% of the general tax revenue is used to finance the Hospital
Authority, which governs all 48 public hospitals, 52 hospital
based specialised clinics, and 21 community based general
outpatient clinics. Together, these provide over 95% of acute and
chronic medical care to the population of 6.8 million. Hence,
most patients with chronic diseases are treated in publicly
funded clinics where patients pay only a nominal fee averaging
HK$100-200 (£7-14, €10-20, US$13-26) at each visit. This fee
includes the cost of drugs, which are dispensed on site. People in
Hong Kong usually visit their family doctors for minor ailments
and rely on hospital healthcare teams to monitor chronic conditions.
Participants
Our study was a two year, prospective, randomised, controlled
study conducted at the specialist medical clinics of the Prince of
Wales Hospital in Hong Kong with a catchment population of
1.2 million. This is a 1200 bed regional hospital and its medical
unit runs 22 outpatient clinics, with more than 2000 patient visits each week. Clinically stable patients are followed up at
intervals of two to four months, and each consultation lasts 10-15
minutes. We recruited patients between October 1998 and June
1999. One pharmacist (JYFW), assisted by clinic nurses, screened
all records of patients attending the medical clinics the day
before their visit.
The inclusion criterion was prescription of five or more
drugs on at least two consecutive visits to the clinic. We assessed
The structured questionnaire is on bmj.com
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Patients receiving polypharmacy were assessed for non-compliance (all
patients received 10-15 minute educational talk by pharmacist) (n=1011)
Non-compliant patients were invited to participate
in the study at next follow-up visit (n=502)
Patients defaulted (n=60)

Enrolment
and
Patients randomised (n=442)
allocation Became compliant (n=236)
(weeks
Remained non-compliant (n=206)
12-16)

Outcome
(at 2
years)

Telephone intervention (n=219)
Still non-compliant at enrolment (n=102)
Compliant at enrolment (n=117)

Control group (n=223)
Still non-compliant at enrolment (n=104)
Compliant at enrolment (n=119)

6-8 telephone calls for 2 years
Face to face interview at 2 years
None lost to follow-up

No telephone calls
Face to face interview at 2 years
None lost to follow-up

Patients died (n=25, 11%)
Compliant at enrolment:
81% remained compliant
Non-compliant at enrolment:
7% remained non-compliant

Patients died (n=38, 17%)
Compliant at enrolment:
58% remained compliant
Non-compliant at enrolment:
18% remained non-compliant
Patients died (n=31, 52%)

Fig 1 Flow of patients through the trial

compliance only for drugs that were prescribed on a chronic
basis. The same pharmacist assessed eligible patients for compliance before their medical consultations. We invited noncompliant patients (see later) for randomisation at the next
follow-up visit, usually 12-16 weeks later (fig 1).
We excluded patients who spoke non-Cantonese dialects or a
different language or had conditions that prevented effective
communication (for example, patients who were deaf, mute, or
had dementia or other psychological disorders). We also
excluded patients who lived in nursing homes with supervised
treatment. All eligible patients gave informed consent.

gave patients a 10-15 minute educational talk on correct usage of
drugs and they were given education materials at the screening
visit.

Screening and definition of compliance
During the interview, patients were given drug samples to help
them remember the regimen prescribed at their last visit and to
help the pharmacist validate their information. Using a
structured questionnaire (see appendix on bmj.com), the
pharmacist asked the patient to describe their regimen by drug
dosages (number of pills), frequency (number of doses), and
number of pills taken at different times of the day. They were
asked whether they had missed any doses; changed their
regimens in terms of doses, frequency, and timing; or had drugs
left over. This information was checked against the dispensing
information on the Health Authority’s clinical management system. These questions gave the pharmacist a reasonable
impression of the patient’s degree of compliance and the
consistency of their information. We defined patients as compliant with a drug if they had taken 80-120% of the prescribed daily
dose. To calculate a compliance score for the whole treatment
regimen, we divided the number of drugs that the patient was
fully compliant with by the total number of prescribed drugs and
expressed it as a percentage. A patient who complied with all
prescribed drugs had a compliance score of 100%, whereas one
who complied with only three of the six drugs had a compliance
score of 50%. We assessed compliance at the screening visit, randomisation visit, and two year follow-up visit. Our pharmacist

Intervention
Patients allocated to the intervention group received a 10-15
minute telephone call from our pharmacist at the midpoint
between clinic visits throughout the study period. The
pharmacist asked about the patient’s treatment regimens;
clarified any misconceptions; explained the nature of any side
effects; reminded patients of their next clinic appointment; and
reinforced the importance of compliance with treatment and
relevant aspects of self care, such as diet, exercise, and self monitoring. Because of frequent changes of attending doctors,
information was not fed back to the clinic staff, although patients
were encouraged to report all side effects, self initiated changes
in regimen, or concerns to their doctors at their next follow-up
visit. Patients in the control group received no telephone
interventions.
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Enrolment and randomisation
At the enrolment visit, we reassessed eligible patients for compliance. The pharmacist was blinded to the randomisation codes,
which were computer generated by our statistician and sealed in
envelopes labelled with consecutive numbers. The envelopes
were opened by the clinic nurse in an ascending manner, and
patients were allocated to the intervention or control group.

Outcome measures and data collection
The primary endpoint was the time from randomisation to
death from any cause. Other endpoints included changes in the
rate of admission to hospital, number of emergency room visits,
and hospital stay in the two years before and after the screening
visit, as well as changes in compliance. Baseline data included
patients’ demographics, socio-cognitive functioning, and use of
BMJ Online First bmj.com
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Statistical analysis
We used SPSS version 9 for all analyses. The Student’s sample t
test and 2 test, where appropriate, were used to compare groups.
For the primary analysis of the randomised group, we used
an intention to treat analysis. We used Kaplan-Meier analysis to
compare death rates and expressed the results as relative risks
and 95% confidence intervals. A forward stepwise algorithm was
used in a multivariate Cox proportional model to select predictors of mortality, including non-intervention by the pharmacist,
age, sex, severity of disease (rate of admission to hospital and
number of visits to the emergency room), compliance scores,
number of concomitant drugs, and use of life saving drugs at
screening visit.
In the secondary analysis of the entire cohort of patients, we
used Cox proportional hazard regression and Kaplan-Meier
analysis to obtain hazard ratios and 95% confidence intervals for
mortality in patients, according to their baseline compliance
scores. Patients whose compliance score was 67% or more were
used as the referent group. A two sided P value < 0.05 was considered significant.
Estimation of sample size
Most of the patients receiving polypharmacy had cardiovascular
diseases or multiple risk factors with an estimated annual
mortality of 10%.9 In a seven year observational study, the death
rate of hypertensive patients with type 2 diabetes who received
structured care from a specialist in diabetes and a nurse was 8%
compared with 24% in those who received usual clinic care.
Continuity of care by the same team, reinforcement of
compliance, and periodic assessments were the key features of
the structured care model.10 Based on these local figures, we
hypothesised that intervention by a pharmacist would reduce
mortality in these high risk patients by 50%, from 20% to 10%, in
two years (equivalent to a hazard ratio of 2.12). To achieve 80%
power with a two sided  level of 0.05, 200 patients were needed
in each group to obtain at least 60 events. Allowing for a 10%
rate of attrition, we randomised 440 non-compliant patients. If
we assumed a 50% rate of non-compliance, we needed to recruit
1067 patients to confirm this rate with a precision of 3%; this
would also give enough non-compliant patients for randomisation to confirm the effects of intervention on mortality.

Results
Primary analysis of randomised cohort
Characteristics of the patients
We interviewed 1011 patients taking multiple drugs for chronic
conditions (49% male; mean age 71 years, SD 10, range 34-96;
mean number of drugs taken 5.9, 1.2, 5-14). Of these, 502 were
non-compliant and were invited to participate in our study; however, 60 patients defaulted at the subsequent visit. At enrolment,
236 patients were compliant and equal numbers were
randomised to each group (fig 1). Baseline characteristics were
BMJ Online First bmj.com

Table 1 Data at screening visit in patients receiving polypharmacy
randomised to intervention group with periodic telephone counselling by a
pharmacist or control group. Values are number (%) unless stated
otherwise
Variable

Control group
(n=223)

Intervention group
(n=219)

70.5 (11.1)

71.2 (9.4)

Sociodemographic characteristics
Mean (SD) age (years)
Male

107 (48)

108 (49)

Ever smoked

91 (41)

100 (46)

Patients with different compliance scores:*
0-33%

30 (14)

33 (15)

34-66%

72 (32)

65 (30)

≥67%-99%

121 (54)

121 (55)

100%

0

0

55.5 (26.5)

65.9 (21.0)

Administered drugs themselves

202 (91)

207 (95)

Unable to read labels

37 (17)

37 (17)

Lived alone

33 (15)

30 (14)

Mean (SD) compliance score (%)

Comorbidities
Mean (SD) No of drugs for chronic illnesses

5.9 (1.2)

6.0 (1.3)

Mean (SD) No of daily doses*

13.9 (6.4)

13.2 (6.3)

Median (25th and 75th centiles) No of emergency
room visits each year (for 2 years before
screening visit)

1.0 (0.0, 4.0)

2.0 (1.0, 3.0)

Median (25th and 75th centiles) No of admissions
to hospital each year (for 2 years before
screening visit)

1.0 (0.0, 2.0)

1.0 (0.0, 2.0)

Median (25th and 75th centiles) No of days in
hospital each year (for 2 years before screening
visit)

4.0 (0.0, 11.0)

4.0 (0.0, 11.0)

*Patients were defined as compliant with a drug if they took 80-120% of the prescribed daily
dose. To calculate a compliance score for the whole treatment regimen, the number of drugs
that the patient was fully compliant with was divided by the total number of prescribed drugs
and expressed as a percentage. Only patients who complied with all recommended drugs
were considered compliant (100% score).

similar except that the control group had a lower compliance
score (table 1) and lower use of lipid lowering and antiplatelet
drugs (table 2). Most of the patients were elderly, lived with family members, and had been admitted to hospital several times
before. About 13% of the participants had their drugs sorted or
administered (or both) by caregivers (table 1).
Effects of telephone counselling
We observed all patients for at least two years or until death. The
mean follow-up period was 23.2 months (SD 4.5). Each patient in
the interventional group had six to eight telephone calls from
the same pharmacist between clinic visits. At two years, 38
patients (17%) had died in the control group compared with 25
(11%) in the intervention group (fig 2). Most patients died from
cardiovascular events (table 2). After we adjusted for confounding variables, the intervention was associated with a 41% reduction in the relative risk of all cause mortality and the number
needed to treat to prevent one death was 16.
At enrolment, half of the participants had become compliant
after a brief talk by a pharmacist at the screening visit. Of the 236
patients who changed to being compliant, 14 of 117 (12%) died
in the intervention group and 18 of 119 (15%) in the control
group. Of the 206 who stayed non-compliant at enrolment, 11 of
102 (11%) died in the intervention group and 20 of 104 (19%) in
the control group. Compliance was reassessed at the end of the
two year study period in patients who survived. Fewer patients
who were non-compliant at enrolment remained non-compliant
at the end of the study in the intervention group than in the control group (7% (7 of 102) v 18% (19 of 104), P < 0.001). More
patients who turned compliant at enrolment remained
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drugs at the screening visit. Drug compliance was assessed at the
screening visit, enrolment visit, and at the end of the two year
study period. Since 1995, all important clinical data including
hospital admissions, emergency room attendance, and dispensing information are computerised and can be accessed by
healthcare workers from the clinical management system. Two
senior doctors confirmed the causes of death by reviewing medical records and examining death certificates with an accountability of 100%.
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Control group
(n=223)

Class of drug (system affected)

Intervention group
(n=219)

At enrolment

Table 3 Primary causes of death in patients receiving polypharmacy
randomised either to telephone intervention by pharmacist or to control
group. Values are number (%)
Control group
(n=223)

Intervention group
(n=219)

All causes

38 (18)

25 (11)*

Cardiovascular events

20 (33)

11 (16)
0 (0)

Primary cause of death

Central nervous system

10 (5)

15 (7)

Renal failure

3 (5)

Endocrine system:

87 (39)

93 (43)

Cancer

4 (6)

5 (8)

74 (33)

83 (38)

Infection

9 (14)

6 (10)

2 (3)

3 (5)

Antidiabetic drug
Other
Gastrointestinal system

15 (6)

13 (6)

Other

39 (18)

40 (18)

*P<0.05.

Gynaecological system and urinary tract

1 (0.4)

0 (0)

Musculoskeletal system

42 (19)

39 (18)

Nutritional supplements

82 (37)

72 (33)

Respiratory system

61 (27)

60 (27)

111 (50)

117 (53)

Cardiovascular system:
Angiotensin converting enzyme inhibitor or
angiotensin II antagonist
 blocker

19 (9)

16 (7)

 blocker

58 (26)

68 (31)

Antiplatelet agent

97 (44)

121 (55)

Calcium channel blocker

106 (48)

94 (43)

Diuretic

118 (53)

119 (54)

Lipid lowering drug

29 (13)

43 (20)

Nitrate

96 (43)

111 (51)

Any drug affecting cardiovascular system

211 (95)

214 (98)

Angiotensin converting enzyme inhibitor or
angiotensin II antagonist

103 (46)

112 (51)

Antiplatelet agent

102 (46)

129 (59)**

Lipid lowering drug

38 (17)

56 (26)*

End of study
Cardiovascular drugs:

*P<0.05, P=0.01.

Effect of drug use and other factors on mortality
More patients in the intervention group than in the control
group received antiplatelet and lipid lowering drugs at baseline
and at two years (table 2). Sixty three patients died and table 3
shows the primary causes of death. Patients who died were less
likely to take  blockers (6 (10%) v 121 (32%), P < 0.0001) and
more likely to take diuretics (47 (75%) v 189 (50%), P < 0.0001)
and drugs that affect the musculoskeletal system (20 (32%) v 60
(16%), P = 0.005) or respiratory system (26 (41%) v 94 (25%),
P = 0.01) at baseline than those who survived. At two years, survivors were more likely to take angiotensin converting enzyme
inhibitors or angiotensin II antagonists (196 (52%) v 19 (32 %),
P = 0.005) and lipid lowering drugs (90 (24%) v 4 (7%),
P = 0.002). After we adjusted for all confounding variables
including use of drugs at baseline, only old age, living alone, lack
of pharmacist’s intervention, number of drugs for chronic conditions, length of hospital stay during the study period, baseline
compliance scores, and not taking lipid lowering drugs at
screening visit were independent predictors for death (table 4).
Secondary analysis of the entire cohort

Mortality (%)

compliant in the intervention group than in the control group
(81% (95 of 117) v 58% (69 of 119), P = 0.038).
Compared with the two year period before the screening
visit, the increase in the use of healthcare resources was greater
in the control group than in the intervention group, and reached
significance for number of days in hospital each year (median
(25th and 75th centiles), 3.0 ( − 2.0, 17.5) v 0.0 ( − 4.0, 10.0),
P = 0.018; median number of hospital admissions each year: 1.0
( − 1.0, 2.0) v 0.0 ( − 1.0, 2.0), P = 0.316). The increase in frequency
of visits to the emergency room each year did not differ
significantly between groups (0.0 ( − 1.0, 2.0) v 0.0 ( − 1.0, 2.0),
P = 0.203).

20

Table 4 Regression analysis of all cause mortality at two years in patients
receiving polypharmacy randomised to either intervention (telephone
counselling) or control groups after adjusting for sociodemographic
characteristics, comorbidities, use of drugs, and compliance at screening
visit

Control (n=223)
Telephone intervention (n=219)

16

Independent variables

12
8
4
0

0

5

10

15

20

25

30

Time (months)

Fig 2 Kaplan-Meier estimates of effect of telephone intervention by a pharmacist
on all cause mortality in patients receiving polypharmacy (relative risk for
intervention 0.59, 95% confidence interval 0.35 to 0.97, P=0.039 after adjusting
for confounding factors)
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Effects of compliance on mortality
Most of the cohort of 1011 patients were taking drugs for
cardiovascular disease, followed by drugs for diabetes. We identified 5920 dosage regimens, with once daily being the most
frequent (54%), followed by twice daily (32%), three times daily
(9%), and four times daily (5%). The compliance scores for these
regimens were 85.8%, 78.4%, 74.4%, and 52.8%, respectively. Figure 3 shows the risk of death in patients with compliance scores
of 0-33% and 34-66% compared with those who had a score of
67% or more. After we adjusted for number of visits to the emergency room and number of hospital admissions in the past 24

Relative risk (95% CI)

P value

Age

1.05 (1.02 to 1.08)

0.001

Living alone

3.56 (1.28 to 9.88)

0.015

Telephone counselling by pharmacist

0.59 (0.35 to 0.97)

0.039

No of concomitant drugs

1.27 (1.05 to 1.54)

0.015

Length of hospital stay (past 24 months)

1.02 (1.01 to 1.03)

<0.001

Baseline drug compliance score

0.98 (0.97 to 0.99)

<0.001

Taking lipid lowering drugs at baseline

0.28 (0.10 to 0.82)

0.020

Dependent variable: death=1.
Independent variables: age, sex, ability to read labels, living arrangement, rate of admission to
hospital, emergency room attendance, hospital stay two years before and during the two year
follow-up period, smoking status, pharmacist’s telephone counselling, number of concomitant
drugs, compliance score, and use of lipid lowering drugs, antiplatelet agents, angiotensin
converting enzyme inhibitors, and angiotensin II antagonists at screening visit.
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Table 2 Drugs used for chronic illnesses (defined according to the British
National Formulary) in patients receiving polypharmacy randomised either to
telephone intervention by a pharmacist or to the control group. Values are
number of patients (%)

have improved the continuity of care. Such a rapport might be
sufficient to alleviate patients’ concerns, which would otherwise
have led to discontinuation of drugs or visits to the emergency
room. Evidence now shows that multidisciplinary care that
emphasises compliance, periodic assessments, use of appropriate drugs, and attainment of treatment goals could substantially
reduce complication rates.10–14

40
Compliance
0-33% (n=81)

30

34-66% (n=159)
67-99% (n=262)

20

100% (n=509)

10

0

0

5

10

15

20

25

30

Time (months)

Fig 3 Kaplan-Meier estimates for 1011 patients receiving polypharmacy
according to compliance score at the screening visit. Relative risks and 95%
confidence intervals for death in patients with compliance scores of 0-33% and
34-66% were 2.9 (1.8 to 4.6, P<0.001) and 1.8 (1.1 to 2.7, P=0.0098) compared
with those who had a score of 67% or more

months, age, and number of concomitant drugs, hazard ratios
were 2.87 (confidence interval 1.80 to 4.57, P < 0.001) and 1.61
(1.05 to 2.48, P = 0.029) for patients with compliance scores of
0-33% and 34-66%. The other independent risk factors were age
(1.05, 1.03 to 1.07, P < 0.001) and rate of admission to hospital
(1.19, 1.14 to 1.25), P < 0.001).
Clinical outcomes in the defaulters
Clinical and sociodemographic characteristics of the 60 defaulters were similar to those of the randomised patients (data not
shown). At two years, 31 of the 60 defaulters had died (hazard
ratio 6.8 (4.4 to 10.4), P < 0.0001 compared with randomised
patients). Defaulters had a lower compliance score (mean 48%,
SD 29% v 62%, 24%; P = 0.019); they also had a higher number
of admissions to hospital each year (median (25th and 75th centiles), 2.0 (1.0, 5.0) v 1.0 (0.0, 2.0), P = 0.001), number of visits to
the emergency room each year (2.0 (1.0, 6.0) v 2.0 (1.0, 4.0),
P = 0.007), and number of days in hospital each year (15.0 (3.3,
50.5) v 4.0 (0.0, 13.3), P = 0.001) at baseline than non-defaulters.
At two years, the number of visits to the emergency room
increased (3.4 (0.0, 10.7) times a year), as did rates of admission to
hospital (3.2 (0.0, 15.0) times a year) and length of hospital stay
(46.6 (0.0, 221.0) days a year) (all p = 0.001 compared with the
two years before the screening visit).

Discussion
In this single centre, randomised, controlled study, telephone
counselling by a pharmacist improved compliance, reduced
mortality, and reduced use of healthcare resources in patients
receiving polypharmacy. The beneficial effects on mortality
remained significant after we controlled for confounding factors,
including minor differences in use of drugs at baseline. Apart
from improved compliance, the telephone calls may have
triggered discussions on the patients’ health and led to greater
awareness and more proactive attitudes towards health in the
patients or their carers, or both. Our pharmacist also encouraged
patients to discuss any problems with their healthcare teams; this
might have influenced the drug regimens that they were
prescribed, resulting in better compliance and tolerance in this
group. Because of their comorbidities and frequent changes in
hospital healthcare teams, we could not evaluate the effects of
control of disease processes and changes in drugs on clinical
outcomes based on review of medical records alone. In most
public healthcare settings, patients are managed by different
healthcare teams. Regular counselling by our pharmacist might
BMJ Online First bmj.com

Assessment of compliance and its associations with
mortality
Compliance can be measured by many methods, such as self
reports, pill counts, biological markers, and electronic monitoring devices, all of which have strengths and limitations.15 16 Given
the complexity of these regimens, we relied on direct interviews
together with patients’ accounts, computerised information, and
pill samples to obtain a reasonable estimate of compliance.
These interviews provided invaluable insights into the reasons
why patients did not follow treatment regimens, which helped
our pharmacist target counselling at specific problems, such as
attitude or insufficient skills or knowledge.17 On the basis of this
assessment method, half of our participants were non-compliant,
and non-compliance increased with complexity of the treatment
regimens.18 In the cohort of 1011 patients, we found that the risk
of death increased with the degree of non-compliance, which
supports the validity of our compliance score.
Importance of reinforcment to changing behaviour
After brief counselling by our pharmacist at the screening visit,
half of the non-compliant patients eligible for randomisation
had become compliant at enrolment. Because periodic
reinforcements are needed to prevent relapse and maintain
behavioural changes, these patients were randomised despite the
improvement in compliance.19 20 At two years, patients who
remained non-compliant at enrolment and received no further
intervention had the highest death rate. Non-compliant patients
in the intervention group had similar death rates to patients who
turned compliant at enrolment but did not receive further reinforcement. Thus, continuous support is needed to change
behaviour and reinforce positive health behaviours, which over
time could be translated into major clinical benefits.
Similarly, defaulters had the highest rates of mortality and
morbidity. Several studies have reported high rates of failing to
keep appointments or claiming repeat prescriptions.21 22
Although we did not systematically examine the reasons for
default, review of case notes and telephone calls showed that
some of these patients could not return for follow-up because
they were in hospital or an institution. Frequent changes in drugs
or lack of social support might have exacerbated their
non-compliance. Some defaulters might have felt well and not
seen the need for long term follow-up, whereas some might have
defaulted owing to forgetfulness, leftover drugs, or competing
priorities, incuding difficulty in obtaining leave from work. In
Hong Kong, patients who miss three consecutive appointments
may be taken off the clinic list and will need a new referral by the
family doctor for the case to be reopened. Irrespective of the reasons for default, these defaulters are a target group for intervention.
Limitations of our study
As with most health service research, blinding was not possible
because the intervention was complex and caregivers were
involved.23 To minimise these potential biases, we used
predefined inclusion and exclusion criteria, preassigned computer generated codes opened by an independent person in the
randomisation process, and a structured questionairre to
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document compliance. We also used hard endpoints such as all
cause mortality and rates of admission to hospital—measured by
review of death certificates and hospital records—to reduce
detection bias with adjustment for potential confounders.
Despite the encouraging results, we need to examine other
sociological, cognitive, psychological, and behavioural determinants that may influence compliance and clinical outcomes.
These results need to be replicated using a multicentre,
randomised strategy, and such a study is being carried out in
patients with chronic heart failure.24

