
Abstract
Objective To assess the effects of pharmacists giving

advice to meet patients’ needs after starting a new

medicine for a chronic condition.

Method A prospective health technology assessment

including a randomised controlled trial of a pharma-

cist-delivered intervention to improve adherence using

a centralised telephone service to patients at home in

England. Patients were eligible for recruitment if they

were receiving the first prescription for a newly pre-

scribed medication for a chronic condition and were 75

or older or suffering from stroke, cardiovascular dis-

ease, asthma, diabetes or rheumatoid arthritis.

Main outcome measures Incidence of non-adherence,

problems with the new medicine, beliefs about the new

medicine, safety and usefulness of the interventions.

Results Five hundred patients consented and were

randomised. At 4-week follow-up, non-adherence was

significantly lower in the intervention group compared

to control (9% vs. 16%, P = 0.032). The number of

patients reporting medicine-related problems was sig-

nificantly lower in the intervention group compared to

the control (23% vs. 34%, P = 0.021). Intervention

group patients also had more positive beliefs about

their new medicine, as shown by their higher score on

the ‘‘necessity-concerns differential’’ (5.0 vs. 3.5,

P = 0.007). The phone calls took a median of 12 min

each. Most advice was judged by experts to be safe and

helpful, and patients found it useful.

Conclusion Overall, these findings show benefits

from pharmacists meeting patients’ needs for infor-

mation and advice on medicines, soon after starting

treatment. While a substantially larger trial would be

needed to confirm that the effect is real and sustained,

these initial findings suggest the service may be safe

and useful to patients.

Keywords Chronic disease Æ England Æ Patient

adherence Æ Patient needs Æ Pharmacist Æ Randomized

controlled trial Æ Telephone service

Introduction

Around a third to a half of patients on chronic medi-

cines fail to take their medicine as directed, with

potentially serious sequelae [1, 2]. The economic con-

sequences of non-adherence have been estimated at

$100 bn annually in the USA [3]. However, solutions

to the problems of non-adherence have been elu-

sive—a review by the Cochrane Collaboration discov-

ered only 18 satisfactorily designed studies of

interventions that improved adherence; these were
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complex and multifaceted [4]. Simpler solutions are

needed that are deliverable within the UK National

Health Service (NHS). Furthermore, unlike many

previous studies, interventions need to be grounded in

theory about the reasons why people are non-adherent.

We decided to develop an intervention that had a

theoretical basis and was grounded in the patients’ per-

spective. The theory used to guide the development of

the intervention was the self-regulatory model (SRM),

proposed by Leventhal and Cameron in 1987 [5]. The

SRM was chosen as it recognises that adherence to

medication is frequently influenced by symptoms or

beliefs about the illness that are unique to each patient.

The theory was recently extended to incorporate the

consistent finding that adherence is also influenced by

patients’ beliefs about the treatment [6, 7]. The theory

was used in training the pharmacists to adopt a patient-

centred approach. The intervention was designed to

elicit patients’ experiences with, and concerns about,

their new medicine; this was then used as a starting point

for the pharmacists to meet each individual’s specific

needs with information and advice. An advantage of this

individualised approach is that the intervention can be

applied to a wide range of conditions and medicines.

Non-adherence to new medicines for chronic con-

ditions develops rapidly [8], so we developed a service

in which a pharmacist telephoned patients two weeks

after they had started a new medicine for a chronic

condition. The pharmacist listened to the patient’s

problems and gave advice or information if needed. In

this study we assess the effectiveness, safety, utility and

the patient acceptability of the service.

Method

Design

The assessment consisted of three parts. First, a

randomised controlled trial assessed the effect of the

service on adherence, patients’ medicine-related

problems and their beliefs about medicines. Second, a

sample of interventions was assessed for safety and

utility by an expert panel. Finally, patients were asked

their views of the service. The study was approved by

the London Multi-Centre Research Ethics Committee.

Selection criteria and randomisation

Patients were recruited using a convenience sample of

40 Moss community pharmacies across England. Moss

Pharmacy (now Alliance) is one of the largest UK

pharmacy chains.

Patients were eligible if they were receiving the first

prescription for a new drug (one they had not previ-

ously received) for a chronic condition and were 75 or

older or suffering from stroke, cardiovascular disease,

asthma, diabetes, or rheumatoid arthritis, as reported

by the patient. These criteria were chosen because they

were priorities for the National Health Service (NHS)

in the United Kingdom at the time the study was

conducted. Exclusion criteria were an inability to

understand written or spoken English or not having a

telephone. Patients were recruited opportunistically

when they presented a prescription in one of the

pharmacies. The pharmacists gave a full explanation of

what the study involved and written informed consent

was obtained from each patient wanting to take part.

Randomisation was by the pharmacist giving a sealed

envelope to the patients, this contained their treatment

group; the pharmacist was blind to the contents and

took no further part in proceedings.

Intervention

The intervention group received a telephone call from

a pharmacist, located at the head office of the Moss

group of community pharmacies, two weeks after the

patient was recruited. Two community pharmacists

delivered the service. They had been trained for half a

day in theory regarding the types and causes of non-

adherence, telephone communication skills, and the

types of medicine-related problems and adherence

issues that patients had experienced in a previous study

[8]. The first few interviews were recorded and feed-

back given, occasionally the pharmacists were recorded

thereafter to monitor quality.

The intervention phone call was based on a semi-

structured interview schedule developed previously [8].

The pharmacist started by asking patients ‘How are

you getting on with your medicines?’, then went on to

enquire about their medicine-related problems,

adherence to the new medicine and whether they

required any further information. The pharmacist fol-

lowed the flow of the patient’s conversation, using the

interview schedule as a checklist if the patient spoke of

issues in a different order. The pharmacist gave infor-

mation, advice or reassurance in response to the

patients’ expressed needs.

Outcome measures

Patients in both intervention and control group

received a telephone interview from a researcher at

four weeks after recruitment and a postal question-
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naire was sent immediately after. The interview sche-

dule was the same as that used by the pharmacists

delivering the intervention, with additional questions

for patients in the intervention group about their

experiences. The postal questionnaire contained

demographic questions, a measure of health (the

question on general health from SF36) [9] and a mea-

sure of beliefs about the new medicine [10].

The primary outcome measure was self-reported

adherence, as measured in the 4-week follow-up

interview. Non-adherence was defined as a self report

of at least one dose of the new medicine having been

missed in the last seven days. We chose this definition

and method of detecting non-adherence for several

reasons: it has been suggested to be the best method of

detection in this sort of study [11], it provides valid

reports of non-adherence [12], it is thought to indicate

patients with low adherence [11]. Additionally,

understanding non-adherence is a crucial part of the

intervention and we have learnt from human error

theory that any deviations from prescribed behaviour

can help us understand non-adherence [13].

Secondary outcome measures were number of

medicine-related problems and beliefs about the

medicine. Patients were asked if they had any problems

with, or concerns about, their medicine; responses were

all classed as ‘problems’. Beliefs about the medicine

were assessed in the postal questionnaire sent imme-

diately after the interview, using a valid and reliable

scale called the Beliefs about Medicines Questionnaire

(BMQ). The scale gauges the strength of their beliefs

about the necessity of that medicine, and the strength

of their concerns about the medicine—the differential

between these two scales can be calculated (the

‘‘necessity-concerns differential’’) and is related to the

patient’s intention to adhere.

Patients’ perspectives of the intervention were

sought in the researcher interview when they were

asked whether they thought the intervention had been

useful. Their answer was recorded and scored blind as

‘useful’, ‘not useful’, or ‘negative’ by two assessors (SC,

NB), disagreements were resolved by discussion.

The safety and helpfulness of the pharmacists’

interventions were assessed by taking a sample of 100

intervention phone calls—this included all those in

which information and advice had been given, and a

random sample of those in which no information or

advice had been given. The expert assessors were two

academic general practitioners, two academic phar-

macists and a clinical pharmacologist. The assessments

were performed individually and a mean score taken

for safety and helpfulness regarding each case. Safety

was assessed on a validated, reliable scale, ranging

from 0–10 (no harm—death) [14] and helpfulness

assessed on a five point Likert scale from 1 = ‘very

unlikely to help’ to 5 = ‘very likely to help’. In the

analysis 1 and 2 were compressed to ‘unhelpful’ and

4 and 5 to ‘helpful’.

Statistical analysis

Sample size was calculated from the primary outcome

measure and taken as a reduction in self reported non-

adherence from 22% to 12%, based on an alpha of 0.05

(two-sided) and a power of 80%. Assuming 10% of

patients dropped out, 490 patients were needed.

Analysis of the main outcome measure would be per

protocol, using as the starting point all patients left

after the consent process and available at follow-up.

Data analysis was carried out according to a pre-

established analysis plan. Proportions were tested

using the Chi Squared test with continuity correction.

Scales were treated as ordinal and tested using the

Mann–Whitney test.

Results

Five hundred patients were recruited and consented

from 40 Moss community pharmacies in eight areas of

England, from Cornwall to Yorkshire. Eight patients

were ineligible, leaving 255 patients in the intervention

group and 237 in the control group. The response rates

to the 4-week questionnaire were 72% (intervention)

and 66% (control). The randomisation and reasons for

exclusion are shown in Fig. 1 and the demographics are

shown in Table 1.

Drop-outs were much more frequent than expected,

leaving the study under powered. The commonest

cause of drop-out was that the patient had been taken

off the new medicine by their doctor; this was more

frequent in the intervention group, happening to 48

(19%) of the intervention group and 29 (12%) of the

control group.

Of those still prescribed their medication at 4-week

follow-up, non-adherence was less frequent in

the intervention group (9%, 16/185) compared to the

control group (16%, 31/194), P = 0.032. Similarly, the

number of patients reporting problems at 4 weeks was

fewer in the intervention group (23%, 43/185) com-

pared to the control group (34%, 66/194), P = 0.021.

Examples of interventions are given in Table 2.

The difference between patients’ beliefs about the

necessity of their medicine and their concerns about

taking it (‘necessity-concerns differential’) was signifi-

cantly higher in the intervention group (median
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score = 5) than the control group (median score = 3.5)

(P = 0.007). This indicates that the intervention group

were significantly more likely to have more positive

beliefs about their medicines, with a greater tendency

to rate their personal need for the new medicine as

high, relative to their concerns. This balance of beliefs

has been shown to be related to higher rates of

adherence [15].

The expert assessors reviewed 100 phone calls for

the helpfulness and safety of the advice. Fifty five

percent of the pharmacists’ interventions were classed

as ‘likely to be helpful’, 32% were classed as ‘uncer-

tain’ and 13% as ‘unlikely to be helpful’. Safety was

calculated on a 0–10 scale (no harm—death); 99% of

cases scored below 1, only one scored above this (1.1),

illustrating that the advice was deemed safe. One

hundred and eighty of the 185 patients in the inter-

vention group expressed views about the intervention,

138 (77%) of which were classified as ‘useful’ and 42

(23%) expressed views that were classified as ‘neutral’;

no patients expressed negative views.

The intervention pharmacists made a median of one

call (1st, 3rd quartiles: 1, 2) when trying to contact each

patient, and spent a median of 12 (1st, 3rd quartiles: 8,

18) min per patient to deliver the intervention. Asso-

ciated administration took a further median of 6 (1st,

3rd quartiles: 4, 10) min per patient.

Discussion

These findings provide evidence that a telephone call

from a pharmacist can significantly reduce patients’

non-adherence, reduce their medicine-related prob-

lems and alter their balance of beliefs about medicines.

Experts deemed the service to be safe and helpful, and

patients reported it to be useful. Our findings provide

support for the concept of pharmacists helping patients

who are started on a new medicine for a chronic con-

dition.

The strengths of this intervention are its patient

centeredness, its origins in theory about why patients

are non-adherent, its use of the pharmacists’ knowledge

Randomised to Intervention:
 n = 261

Of which excluded:
Not eligible = 6

Postal questionnaire sent:
n = 194

Returned = 124
Requested that not sent = 5

Not returned = 65

Postal questionnaire sent:
n = 185

Received = 123
Requested that not sent = 8

Not returned = 54

Follow-up interview: n = 237
Received interview = 194

Excluded:
Could not be contacted = 14

Stopped/not started new med at
GP request = 29

Follow-up interview: n = 229
Received interview = 185

Excluded:
Refused = 6

Could not be contacted = 16
Stopped new med at GP

request = 22

Intervention interview: n = 255
Received intervention = 229

Excluded:
Stopped/not started new med at

GP request = 26

Randomised to Control:
n = 239

Of which excluded:
Not eligible = 2

Consented: n = 500

Fig. 1 Flow chart of participants in the study

Table 1 Demographic details of intervention and control group

Intervention Control

Gender 49% (113) female 56% (108) female
51% (116) male 44% (86) male

Condition:
Angina 4% (9) 2% (4)
Arthritis 7% (17) 10% (20)
Asthma 4% (10) 6% (12)
High blood
pressure/heart

52% (120) 47% (91)

High cholesterol 8% (18) 8% (16)
Diabetes 11% (24) 8% (16)
Stroke 0 2% (3)
Other 13% (30) 14% (26)
Don’t know 1% (1) 3% (6)
Age* Mean: 67,

range 34–85,
24% (30)
75 years or over

Mean: 67,
range 28–88,
26% (33)
75 years or over

Employment status:*
Working 19% (23) 20% (25)
Retired 73% (87) 71% (90)
Not in paid
employment

8% (9) 9% (11)

Collect own
prescription?*

96% (118)—yes 95% (120)—yes

4% (5)—no 5% (7)—no
Pay for own
prescription?*

16% (20)—yes 17% (21)—yes

84% (103)—no 83% (106)—no
General Health: *
Excellent 3% (4) 1% (1)
Very good 20% (24) 18% (23)
Good 47% (57) 38% (48)
Fair 29% (35) 35% (44)
Poor 1% (2) 8% (10)

(All information was obtained from the first telephone interview,
unless marked * which was obtained from the first question-
naire.)
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of drugs, its general applicability across a wide range of

patients and in the way we have applied it across a wide

geographical area. Patients in the UK are increasingly

used to health care advice being delivered by tele-

phone; they are encouraged to use a telephone service,

‘NHS Direct’ before seeing a general practitioner (GP).

We had originally intended that the patient’s own

community pharmacist would deliver the service.

However, it became clear that this could not be

achieved at the time without changing the way in which

the pharmacists were working. The centralised method

of service delivery evaluated in this study could be

delivered in practice. Community pharmacy chains

could deliver the intervention from their head office

and the independent pharmacies could join together to

provide the intervention on a rotational basis. Alter-

natively, the new pharmacy contract in the UK may

allow pharmacists to deliver the intervention in their

own pharmacies to their own patients. Depending on

how community pharmacy is organised in other coun-

tries, it may be possible for this pharmacy-based

approach to be put in practice elsewhere.

There are alternative methods for delivering the

intervention and health policy in the UK is expanding

the role of the pharmacist into a greater involvement in

medicines management and prescribing, which will

allow funding of new services [16, 17]. In the future the

service could be even more effective if run by a phar-

macist known to the patient and in collaboration with

the local GP; this could be from the patient’s phar-

macy, or by the pharmacist running a clinic at the GP

surgery. Other studies have shown that pharmacists’

advice can improve adherence and the control of blood

pressure [18] and heart failure [19].

The drop-outs were far greater than expected,

although most of these were as a result of patients

seeing their general practitioner and having the pre-

scription changed. This behaviour was 66% more fre-

quent in the intervention group and this difference may

well be an effect of the intervention. More thought

needs to be given about how these cases should be

handled in future studies. An additional anomaly was

that the incidence of non-adherence was lower than

expected from a previous study [8]. However, the fig-

ure was still within the range of non-adherence re-

ported in other studies [20].

A review of adherence interventions by the Cochrane

collaboration stipulated strict inclusion criteria [4]. Two

criteria stated that studies had to have used both an

adherence and treatment outcome and provided at least

6-months follow-up. Future studies testing an interven-

tion like the one in this study should take these criteria

into account. However, as in this study, there are prob-

lems with including treatment outcome in studies that

cover many disease states.

The intervention increased the proportion of

adherent patients and shifted their risk/benefit beliefs

about their medicine towards benefit. However, these

should not be seen as ends in themselves. We wanted

informed patients, supported in their decision making.

The pharmacists were not instructed to improve

adherence or shift beliefs, but to use their knowledge

to help patients with the problems they expressed.

There are many models of interaction between pre-

scriber and patient, such as shared decision making, as

well as broader models based on a balance of ethical

principles [21]. We did not choose an informed choice

model, for example, partly because of the practical and

Table 2 Examples of interventions

Patient-reported issue Advice from pharmacist Outcome at 4 weeks

Patient had stopped taking his new BP
medicine (and all his others) because of
headaches. Also, he didn’t like taking any
tablets and he wanted to clean his system
of the medicines.

In-depth discussion with the patient re-
vealed a previous bad experience with the
medical profession and very strong beliefs
against taking any medication. The phar-
macist explained why the medication was
important to help his condition, especially
in light of the fact that the patient had had
a heart bypass. Recommended that the
patient start taking the medication again
and to return to the GP to discuss side
effects.

Patient had started taking his medication
again and had been back to his GP. The
patient reported that they found speaking
to the pharmacist very useful as ‘‘it was
the right information at the right time’’
and it helped him understand why the
medication was necessary. He also com-
mented that he found it good to talk to the
pharmacist as he lives alone and does not
have anybody to discuss these issues with.

Patient had concerns about taking his
preventative inhaler if he was going out
drinking for the evening, so on these
occasions he missed a dose.

The pharmacist advised him that it was
fine to take the inhaler before he went out
drinking and discussed the necessity of the
preventative inhaler.

Patient remembered the advice given and
had used it on several occasions. He found
the service very useful and remarked that
it was ‘‘10 out of 10’’. He commented that
it had made him think more about the
importance of taking his medication.
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ethical difficulties of doing this separately from the

general practitioner, and partly because we just wanted

to help at that most basic level: encouraging the patient

to express their needs, and for the pharmacist to meet

those needs.

Conclusion

While we recognise the limitations of this study, we

have demonstrated the promise of a new, patient-cen-

tred way for pharmacists to support patients who are

newly started on a medicine for a chronic condition.
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