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Abstract

Obijectives: to investigate the effectiveness of a pharmacy discharge plan in elderly hospitalized patients.

Design: randomized controlled trial.

Subjects and settings: we randomized patients aged 75 years and older on four or more medicines who had been
discharged from three acute general and one long-stay hospital to a pharmacy intervention or usual care.
Interventions: the hospital pharmacist developed discharge plans which gave details of medication and support
required by the patient. A copy was given to the patient and to all relevant professionals and carers. This was followed
by a domiciliary assessment by a community pharmacist. In the control group, patients were discharged from hospital
following standard procedures that included a discharge letter to the general practitioner listing current medications.
Outcomes: the primary outcome was re-admission to hospital within 6 months. Secondary outcomes included the
number of deaths, attendance at hospital outpatient clinics and general practice and proportion of days in hospital over
the follow-up period, together with patients’ general well-being, satisfaction with the service and knowledge of and
adherence to prescribed medication.

Results: we recruited 362 patients, of whom 181 were randomized to each group. We collected hospital and general
practice data on at least 91 and 72% of patients respectively at each follow-up point and interviewed between 43 and
90% of the study subjects. There were no significant differences between the groups in the proportion of patients
re-admitted to hospital between baseline and 3 months or 3 and 6 months. There were no significant differences in any
of the secondary outcomes.

Conclusions: we found no evidence to suggest that the co-ordinated hospital and community pharmacy cate
discharge plans in elderly patients in this study influence outcomes.
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Introduction

Up to one-quarter of all hospital admissions of old
people are connected with medication-related problems
[1-4]. In a study of 50 elderly patients, 6—14 days after
discharge from hospital, one-fifth had stopped taking
their drugs, one-fifth were using different doses and two-
fifths were on new drugs, often started by their general
practitioner [1]. Closer supervision by pharmacists and
better communication between hospital and community
health professionals might overcome this difficulty [5].
The role of the pharmacist is changing, with hospital
and community pharmacists offering discharge planning

[6, 7]. In a randomized trial of hospitalized eldetly
patients who received either pharmacy discharge plans
or usual care, those who received the intervention
were better informed about their medication and more
adherent to drug treatments [8, 9]. No change was
observed in use of health services. Two other randomized
trials on pharmacists’ interventions in elderly outpatients
also showed increased adherence to medication and
a drop in inappropriate prescribing and adverse side
effects. However, these studies did not evaluate effects
on the use of hospital services [10, 11].

Co-ordination of work by hospital and com-
munity pharmacists to improve patient care has been
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recommended for eldetly people but has not been
evaluated in a randomized trial [12]. We hypothesized
that elderly hospitalized patients taking four or more
drugs are less likely to be re-admitted to hospital if they
received a co-ordinated hospital and community phat-
macy discharge plan. We investigated the effectiveness of
such an intervention in a randomized trial.

Methods

The study received ethical approval in each centre. From
June 1995 to March 1997 we recruited patients over
75 years who were taking four or more medicines at dis-
charge from three acute general and one long-stay
hospital in a health authority in central London and
who were discharged to areas within the catchment areas
of the participating hospitals. Patients discharged from
elderly-care wards were asked by the hospital pharmacist
to give informed consent. Patients who could not speak
English or were too ill were excluded.

Randomization

After consent was given, patients were independently
randomized by the health authority’s central community
pharmacy office using computer-generated random
numbers. We used blocked randomization, stratified by
trial centre, to ensure equal numbers of participants in
each randomized group.

Intervention group

Five hospital pharmacists in four hospitals and
29 community pharmacists offered an integrated dis-
charge plan to those in the experimental arm. A
dedicated full-time pharmacist in one hospital and a ded-
icated part-time pharmacist in another hospital provided
the pharmacy discharge service. In the remaining two
hospitals, the pharmacists worked on the trial part time.

The hospital pharmacist intervention included an
assessment of the patients” medication, rationalization of
their drug treatment, assessment of patients’ ability to
manage their medication, provision of information on
their current drugs and liaison with caters and com-
munity professionals when appropriate. Each discharge
plan held key information on discharge medication and
medication support required by the patient. A copy was
given to the patient, the patient’s chosen community
pharmacist and general practitioner and any other
professionals or carers involved.

Between 7 and 14 days after discharge, the commun-
ity pharmacists visited the patients at home. This visit
allowed the pharmacist to check for discrepancies
between the medicines the patient was taking and
those prescribed on discharge. The pharmacist assessed
the patient’s understanding of and adherence to the
medication regimen and intervened when appropriate.
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Interventions included counselling patients or carers
on the purpose and appropriate doses of the medication;
disposing of excess medicines and liaising with general
practitioners. The pharmacists arranged further com-
munity visits at their discretion. All assessments and
interventions were recorded on standard data sheets
that were sent to the hospital-based liaison pharmacist.
A revised care plan was issued if a patient was
re-admitted to hospital during the 6-month study period.

The main pharmacist involved with this study (S.S.)
trained the hospital and community pharmacists on all
aspects of the care plan. A detailed manual was also
given to each pharmacist and this served as a guide
through the various stages of the care plan.

Control group

Patients randomized to the control group were dis-
charged from hospital following standard procedures.
These included a discharge letter to the general practi-
tioner which indicated the diagnosis, investigations and
current medications. The pharmacists did not provide
a review of discharge medication or follow-up in the
community.

Outcomes

The primary outcome was re-admission to hospital in
the follow-up period. This outcome was a good meas-
ure of the health service utility of the intervention.
Secondary outcomes were number of deaths, atten-
dances at hospital outpatient clinics and general practice
(at home or in the surgery) and days in hospital as
a percentage of days of follow-up. Other secondary
outcomes included global patient well-being, satisfaction
with the service, adherence to and knowledge of
prescribed medication, and hoarding of medication.

Data collection

Outcomes

The research assistant collected hospital outcome data
for the preceding 3 months from the patient adminis-
tration system at baseline and at 3 and 6 months.
We calculated the proportions of those subjects who
attended outpatient and/or general practice clinics. The
research assistant posted to each patient’s general practi-
tioner a questionnaire at each follow-up point, requesting
data on consultation rates at the practice or visits to the
patient’s home. General practitioners who did not respond
were sent a second questionnaire within 1 month. Non-
responders were then telephoned. Information on death
was obtained from the patients’ carers, their general
practitioner and the health authority.

All patients were screened for cognitive impairment
using the Mini-Mental State Exam questionnaire [13] and
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those scoring <15 were excluded from the interview
process. (We used a lower cut-off than usual value of 23
so that we could interview as many subjects as possible.)
The remaining patients were interviewed at recruitment,
3 months and 6 months using:

1. The British adaptation of the general well being
questionnaire [14]: a valid and reliable 22-item
instrument designed to assess the impact of phat-
maceutical treatment on quality of life in elderly
people. Each item was scored from 1 to 5, and total
scores computed for each questionnaire then divided
by the number of questions answered to obtain
a mean score per item.

2. The client satisfaction questionnaire [15]: a validated
seven-item measure designed to assess satisfaction
with a health service. Each item was scored from
1 to 4; a mean score per item was again calculated.

3. The prescribed medicine interview [16]: a validated
self-report semi-structured interview was used to
collect data on the patients’ knowledge and adherence
to prescribed drugs in the previous week and their
medication hoarding. These data were assessed by an
independent blinded hospital pharmacist. Each item
was rated 0 (none) or 1 (highest level) and mean
scores calculated.

Delivery of the intervention

We extracted data from the discharge plans prepared by
the hospital pharmacists and from data sheets completed
by the community pharmacists. The latter received /20
after returning a completed data sheet giving details of
the visit.

Self-reporting multi-dimensional work sampling
methods were used to investigate the hospital pharma-
cists’ use of time [17]. An electronic reminder beeper
was set at a rate of 6.4 random beeps per hour, following
which they recorded the type of activity being carried
out. Sampling was carried out in propottion to the num-
bers of patients recruited in each hospital. One hospital
was sampled three times over 1 year; one twice over
6 months and the third and fourth hospitals once
each. We calculated the total time spent in hours on
each discharge plan by estimating the total number of
beeps for the study activities and dividing this by
6.4 to calculate the total number of hours spent. This was
divided by the total number of cate plans developed
during the time of monitoring, in order to estimate the
time spent on each care plan.

Community pharmacists had a variable patient load
and thus similar monitoring was impractical. Instead,
each was posted a questionnaire during the study in
which they were asked to supply details on patients they
had most recently visited for the first, second and the
third time. The total time taken for these three types of

community visits included journey time, duration of the
visit and extra work carried out in pharmacy.

The research assistant remained blinded to the
allocation of the patient. The allocation code held by
the randomization centre was revealed only at the end of
the study.

Power calculation

Figures available before the study from one of the three
acute hospitals that participated suggested that up to
40% of patients aged 75 or older were re-admitted within
3 months of discharge. We estimated that a clinically
significant change in re-admission rate would be a reduc-
tion to 25%. In order to detect such a difference at
a power of 90% and the 5% level of significance, 195
patients were required in each group.

Analysis

We analysed the data using SPSS for Windows. We
calculated the proportional difference and the 95%
confidence intervals for all categorical variables and the
difference between the means and the 95% confidence
intervals for continuous variables. The distribution of the
days in hospital as a percentage of days of follow-up for
each patient was heavily skewed and could not be
normalized through data transformation. We therefore
used the Mann—Whitney U test statistic to test for
differences between the groups at each follow-up point.

Results

Of the 500 patients approached, we recruited 362 to the
study. The main reason for failure to recruit was patient
refusal (117 of those approached); the remaining 21
either had communication difficulties (14), could not
consent (four) or were terminally ill (three).

Half of the patients (181) were allocated to inter-
vention and half to the control group. The mean age of
participants was 84 years (SD 5.2) in the intervention
group and 84 years (5.4) in the control group. Women
made up 62 and 66% of the intervention and control
groups respectively. Ninety-seven percent were white.
Occupation at retitement was predominantly of social
class III (63% in intervention and 57% in the control
group). Only one subject was of social class I, and 11 and
9% were of social class 11 in the intervention and control
groups respectively. Each patient had a mean of three
chronic medical conditions and was on a mean of six
drugs (SD=2) on discharge from hospital. All subjects
were on oral medication only. There was no significant
baseline difference between the intervention and control
group on age, sex, ethnicity, social class and mean
number of chronic illnesses, drugs prescribed on
discharge and cognitive impairment on discharge.
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Outcomes and numbers of patients at baseline and
3 and 6 months are shown in the trial flow chart in
Figure 1. At each time point we recorded data on
hospital outpatient attendance, days in hospital,
re-admissions and the number of deaths on at least
91% of patients. Data on general practice attendance

were less complete, but at least 72% of follow-up data
were collected.

Fewer patients were eligible for interview on account
of the Mini-Mental State Exam score requirement (see
interview flow chart; Figure 2). Of those eligible, the
participation to interview was between 43 and 90% at
each follow-up point.

Pharmacy intervention

Hospital

Recruited
(n=362)
I
[ 1
Pharmacy intervention Usual care
(n=181) (n=181)
10 ] 5 |
deaths deaths
Outcome, 3 months Outcome, 3 months
n=171) (n=176)
22 19
deaths deaths N

Qutcome, 6 months

Outcome, 6 months

One hundred and eighty-nine hospital pharmacy dis-
charge plans were available on 145 patients. Discharge
plans on the remaining 36 patients (20%) were misplaced
and not available for analysis.

Of the 145 patients for whom plans were avail-
able, 118 (81%) received only one discharge plan over
6 months. Special labels, bottles or dosette packs were
required for 113 (78%) of the patients. Other inter-
ventions provided are listed in Table 1. The pharmacists
requited a mean of 55h (SD 1.4) to prepare and
administer each care plan.

(n = 149) (n = 157) Community
One hundred and twenty-nine (71%) of the 181 patients
Figure 1. Trial flow chart. were assessed at home by the community pharmacist
Recruited
(n=362)
[
r ]
Pharmacy intervention Usual care
(n=181) (n=181)
MMSQ=<15 Hl Re-admitted Dead || MMSQ=<15
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Eligible at baseline Eligible at baseline
(n =165) (n =156)
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Eligible at 6 months
(n=132)

Figure 2. Flow chart for subjects interviewed.
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Table I. Interventions by hospital and community pharmacists

Intervention by hospital pharmacist (#=145)"
1. Assessment of patient
2. Documentation of current medication and support required
3. Sending of copy of discharge plan to professional/carer
4. Specific interventions (#=272) provided to 145 patients:
Non-child-resistant containers
Large-print and special labels
Large bottles
Alternatives to blister packs
Medicine reminder devices
Intervention by community pharmacist (#=129)
1. Review of discharge plan
2. Specific interventions (#7=277) provided to 98 patients:
Counselling/advice on medicines
Disposal of old medicines
Practical assistance with medicines
Contact with general practitioner
Counselling carers on medication
Contact with other professionals/carers

113 (42%)
85 (31%)

22 (8%)
11 (4%)

41 (15%)

103 (37%)
58 (21%)
42 (15%)
39 (14%)

21 (8%)
14 (5%)

"No. of assessments for which data are available (covering 80% of study subjects).

*No. of visits for which data are available (covering 71% of study subjects).

Table 2. Outcome measures (service use) recorded over previous 3 months for patients in intervention and control
groups at baseline and at 3 and 6 months

No. (%), by group

Intervention Control

Total® With event Total”

Primary outcome: hospital re-admission®

With event

Difference in proportions
between groups (95% CI)

3 months 164 (96%) 64 (39%) 176 (100%) 69 (39.2%) 0.18 (—10.6 to 10.2%)
6 months 136 (91%) 38 (27.9%) 151 (96%) 43 (28.4%) 0.54 (—11 to 9.9%)
Secondary outcomes
Deaths®
3 months 164 (96%) 10 (6.1%) 176 (100%) 5 (2.8%) 3.26 (—1.5 to 7.7%)
6 months 137 (92%) 22 (16.1%) 151 (96%) 19 (12.6%) 3.5 (—4.7 to 11.6%)
Outpatient department attendance
Bascline 179 (99%) 52 (29%) 181 (100%) 60 (33.1%) 4.1 (=13.6 to 5.4%)
3 months 164 (96%) 75 (45.7%) 176 (100%) 84 (47.7%) 2 (—12.6 to 8.6%)
6 months 137 (92%) 39 (28.5%) 151 (96%) 40 (26.5%) 2 (—8.3 to 12.3%)
General practitioner attendance
Bascline 147 (81%) 124 (84.3%) 156 (86%) 134 (85.9%) 1.5 (9.6 to 6.5%)
3 months 130 (76%) 101 (77.7%) 144 (82%) 108 (75%) 2.7 (=74 to 12.7%)
6 months 107 (72%) 76 (71%) 116 (74%) 82 (70.7%) 0.3 (—=11.6 to 12.3%)

"No. of patients for whom data were collected (and % of eligible patients at that point of data collection—181, 171 and 149 at baseline, 3 months and

6 months respectively).

"No. of patients for whom data were collected (and % of eligible patients at that point of data collection—181, 176 and 157 at baseline, 3 months and

6 months respectively).
At baseline all patients were alive and recruited at the hospital.

after 254 attempts to visit them. The pharmacists did not
record having offered any interventions to 31 (24%) of
these patients, except for monitoring the dischatge plans.
The remaining 98 patients (76%) received 149 visits (58
received one, 32 received two, five received three and
three received four) and 277 interventions (see Table 1).
The mean number of interventions per visit was 1.9 (SD

0.5) and the mean number of interventions per patient
2.8 (SD 0.9).

Nineteen (65%) of the 29 community pharmacists
responded to the questionnaire about their work. The
mean journey time for all home visits was 17 min (SD
11). The mean duration of the first home visit was
38 min (SD 12.5). Fifteen of the 19 pharmacists made
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Table 3. Secondatry outcome measure (service use): median number of days in hospital as % of days of follow-up over

previous 3 months

Group
Intervention Control
% of days in hospital % of days in hospital
" Median IQR ' Median IQR Mann—Whitney U test; P value
Baseline 181 1125 (55217 181 17 (6.7, 22.9)  2=30692; P=0.1
3 months 171 0 0, 14.4) 176 0 (0, 11) 7.=29456; P=0.8
6 months 149 0 ©, 3.1) 157 0 ©, 4.4) 7.=19969; P=0.9

"Data were collected for all eligible patients at each time point.
IQR, interquartile range.

Table 4. Secondaty outcome measures (tresults from patient interviews)

Group
Intervention
7 (%)

Measure Mean value (SD)

General well being questionnaite score”

Baseline 112 (68%) 2.6 (0.8)

3 months 76 (50%) 2.4 (0.7

6 months 62 (47%) 2.5 (0.6)
Client satisfaction questionnaire scored

Baseline 113 (68%) 3.3 (0.6)

3 months 76 (50%) 3.3 (0.6)

6 months 62 (47%) 3.4 (0.6)
Adherence to medicines®

Baseline 123 (75%) 0.8 (0.31)

3 months 79 (52%) 0.75 (0.3)

6 months 60 (45%) 0.78 (0.3)
Knowledge about medicines®

Baseline 131 (79%) 0.68 (0.34)

3 months 86 (57%) 0.69 (0.33)

6 months 65 (49%) 0.69 (0.35)
Hoarding of medicines®

Baseline 129 (78%) 0.025 (0.09)

3 months 87 (57%) 0.006 (0.04)

6 months 70 (53%) 0.02 (0.13)

Control

i (%) Mean value (SD) Mean difference (95% CI)
120 (77%) 2.6 (0.7) 0
73 (48%) 2.4 (0.6) 0
61 (45%) 2.4 (0.7) 0.1 (=0.135 to 0.335)
118 (76%) 3.3 (0.0) 0
73 (48%) 3.3 (0.6) 0
61 (45%) 3.2 (0.6) 0.2 (=0.56 to 0.96)
122 (78%) 0.77 (0.3) 0.03 (=0.046 to 0.106)
72 (48%) 0.75 (0.28) 0
58 (43%) 0.78 (0.3) 0
139 (89%) 0.60 (0.31) 0.08 (0.0051 to 0.154)
83 (55%) 0.62 (0.34) 0.07 (=0.032 to 0.173)
68 (50%) 0.68 (0.32) 0.01 (=0.106 to 0.1206)
132 (85%) 0.017 (0.06) 0.008 (=0.016 to 0.028)
82 (54%) 0.005 (0.03) 0.001 (=0.01 to 0.012)
69 (51%) 0.013 (0.06) 0.007 (=0.013 to 0.27)

SD, standard deviation; CI, confidence interval.

"No. of patients for whom data were collected (and % of eligible patients at that point of data collection—165, 152 and 132 at baseline, 3 months and 6

months respectively).

"No. of patients for whom data were collected (and % of eligible patients at that point of data collection—156, 151 and 136 at baseline, 3 months and 6

months respectively).

“1=ill health, 5=good health.
di= dissatisfied, 4 =satisfied.
“0=none, 1=total/highest level.

a second visit, the mean duration of which was 27 min
(SD 8.4). Two pharmacists had conducted a third visit
that had taken 20 and 30 min respectively. The median
time for extra administrative work in the pharmacy was
32 min (interquartile range 22-39).

Patient outcomes

With the exception of patient knowledge of their med-
ication, no significant differences were observed in
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any of the baseline scores for all outcomes (Tables 2—4).
There were no differences in re-admission rates between
the two groups after 3 or 6 months (Table 2), and nor
were there any significant differences in any of the
secondary service use or patient outcomes (Tables 2 and
3, and Table 4, respectively). There was no significant
difference in the mean adherence scores of those
re-admitted to hospital and the rest of the subjects at
3 and 6 months.
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Discussion

This study is one of the first randomized trials of the
effectiveness of co-ordinated discharge planning by the
hospital and community pharmacists. All patients
received a discharge plan from the hospital pharmacist
and 71% were visited at least once by the community
pharmacist, of whom three-quarters received a detailed
intervention. The pharmacy discharge plan was intended
to optimize communication between primary- and
secondaty-care professionals. Despite its comprehensive
and time-consuming nature, we found no significant
effect for pharmacy interventions on any of the
outcomes measured.

Little is known about the role of pharmacy services
in the care of elderly people [7]. Most trials have focused
on elderly outpatients. A systematic review on the effect-
iveness of outpatient pharmacy services [6] identified
one randomized trial that targeted high-risk elderly
patients [18]. This study of 284 patients demonstrated
a significant decrease in outpatients’ attendance in
the intervention group without any differences in the
patients’ knowledge of or attitudes to drug therapy.
Another trial in the USA of 208 eldetly patients attending
the Veteran Affairs medical [10] registered a significant
decline in inappropriate prescribing by the physician
without any adverse effects on the patients’ quality of life.
No information was provided on service use.

The only randomized trial in the UK of domiciliary
pharmacy visits was conducted on 190 eldetly subjects in
the community. This study reported improved compli-
ance and a reduction in general practice consultations in
the intervention group [11]. The patients in all these
studies were younger and less severely incapacitated than
those recruited to our trial. The average age of the
patients recruited to our study was 84 years, most had at
least three chronic medical conditions and all were on
complex medication regimens (i.e. at least four or more
medicines). Moreover, the baseline level of adherence to
medication in the study sample was high, allowing little
room for further improvement. No changes in service use
have been previously reported in one other study [8, 9].
A mote intensive intervention might have produced
benefits, but patients’ participation would have been
affected and such intervention is unlikely to be feasible
in the National Health Service.

Other studies have also reported significant differ-
ences in patients’ knowledge of and adherence to
medication [8-11]. No such observation was made
from the data reported in our study. Our data, however,
were limited by the fact that information was collected
only from subjects without cognitive impairment and by
the response rates of those patients who were included.

We cannot generalize our findings to other groups of
patients. The participants in our trial were very elderly
and with chronic medical problems. However, this
vulnerable group who are on multiple drug regimens
are arguably most in need of guidance of this sort.

Recommendations for co-ordination of the activities of
hospital doctors and pharmacists to reduce patients’ medi-
cines to a maximum of three drugs where possible have
been provided [8] in keeping with previous guidelines
[12]. This approach was not adopted in our study, as it
would have involved making major organizational
changes.

A recent survey of 152 hospitals in the UK reported
that, although only 4% used structured checklists for
improved communications between hospital and com-
munity pharmacist, 89% provided medicine discharge
information to the patients’ general practitioners and
21% selectively provided this information for the com-
munity pharmacists [19]. It was suggested that measures
to improve accurate trecording and co-ordination of
information on medicines between professionals would
reduce re-admission to hospital and improve use of
services.

Several calls have been made for more organized
discharge planning with co-ordination of hospital and
community pharmacist services. To date, no evaluation
of the effect of such a service on re-admission rate,
length of stay in hospital, outpatient admission rate or
death rate has been made. Our study showed no effect
on use of hospital or general practice services or mor-
tality rates or any of the other secondary outcomes.
Further research is essential before the routine funding
of a co-ordinated primaty- and secondary-care pharmacy
discharge service for elderly hospitalized patients is
considered.

Key points

e A system of co-ordination between hospital and
community pharmacists was developed for patients
aged 75 and over discharged from acute general and
long-stay hospitals.

e The average age of patients was 84 years and all had at
least three chronic medical conditions and had been
prescribed at least four medicines, but both interven-
tion and control groups had a high level of adherence
to medication.

e Co-ordinated discharge plans did not reduce hospital
re-admissions at 3 or 6 months. Neither did they
affect numbers of deaths or outpatient or general
practitioner attendance over 3 or 6 months. The only
effect revealed by patient interviews was increased
knowledge about their medication.
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