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Five-year follow-up of an evidence-based prescribing
intervention

AIMS AND METHOD

We studied the impact of an evi-
dence-based multidisciplinary inter-
vention to reduce six sub-optimal
aspects of psychotropic prescribing,
combined as a Prescribing Practice
Quality (PPQ) score over a 5-year
follow-up period in a community
mental health service.

RESULTS

Sub-optimal prescribing practices
were significantly reduced after 1
year and these improvements were
sustained at 5-year follow-up. The
PPQ scores were significantly
reduced (P50.001) in both the
overall population attending at each
follow-up point as well as in the ever-
present population (n=163). Use

of high-dose antipsychotics and
thioridazine ceased entirely; use of
sedative hypnotic agents was less
amenable to reduction.

CLINICAL IMPLICATIONS

Multifaceted interventions can
achieve sustained improvements in
prescribing practices in real-world
settings.

Despite the drive to standardise clinical practice according
to evidence-based guidelines, factors that relate to
implementation in routine practice are not well-studied
(Bauer, 2002). Dissemination of guidelines and simple
educational interventions appear to have limited impact.
Practice change is more likely where it involves multifa-
ceted approaches that target various resistance points
and are supported by resource allocation, regular remin-
ders and monitoring of practice (Dollman et al, 2005).
Moreover, even where change occurs, less is known
about sustaining improvements, with evidence indicating
that short-term gains are difficult to maintain over time
(Caswell et al, 2006).

Although information on the use of psychotropic
agents is readily available, prescribing in real-world
settings frequently deviates from suggested guidelines
and licensing arrangements (Harrington et al, 2002;
Hodgson & Belgamwar, 2006; Spinewine et al, 2007). A
recent review by the Royal College of Psychiatrists (2007)
highlighted the lack of data regarding the frequency of
unlicensed prescribing in UK services, but European
studies indicate that up to 66% of out-patient antipsy-
chotic prescriptions are for unlicensed indications. In part,
this reflects the complexities of real-world clinical practice
where patient profiles often differ considerably from
those of efficacy studies. Combination strategies, for
example, benefit many patients with difficult-to-treat
illness but remain insufficiently studied and not included
within licensed indications (Karow & Lambert, 2003).
However, other practices are discouraged because of
concerns over safety such as increased risk of accidents
(Department of Health and Children, 2002) or cardio-
toxicity (Reilly et al, 2000).

We have previously investigated factors associated
with six aspects of psychotropic prescribing (Meagher &
Moran, 2003) and studied the impact of a multi-
disciplinary intervention on practices at 1-year (Moran
et al, 2006) and 2-year (Raju & Meagher, 2005) follow-
up. This work indicated that sub-optimal prescribing
practices (e.g. polypharmacy and use of maintenance
benzodiazepines) was substantially reduced by an inter-
vention involving clear guidelines for discontinuation,

education, provision of alternative non-pharmacological
supports (e.g. anxiety management interventions) and
regular monitoring of prescribing patterns.We further
studied prescribing practices as part of an annual
prescribing audit 5 years after the initial intervention to
identify the extent to which improvements in prescribing
were sustained at 5-year follow-up, the success in redu-
cing individual sub-optimal practices, and factors asso-
ciated with sustained improvement.

Method
The study was conducted in the St Anne’s Community
Mental Health Service, which provides a general adult
psychiatry service for a catchment area of approximately
50 000 persons in south-east Limerick.We documented
six aspects of sub-optimal psychotropic prescribing rated
as present (1) or absent (0) to produce a Prescribing
Practice Quality (PPQ) score (Box 1), with higher scores
reflecting less optimal practice. Previous work identifying
determinants of sub-optimal prescribing and the impact
of a multidisciplinary intervention on practice has
described the PPQ (including item definitions) and the
multicomponent intervention in detail (Meagher &
Moran, 2003; Raju & Meagher, 2005; Moran et al, 2006).

In the period since the original intervention there has
been continued emphasis on the agreed prescribing
protocols, with a brief educational session for each new
doctor as part of service induction. In addition, an annual
audit allows monitoring of service contacts, ICD-10
diagnoses and prescribing practices within the service,
and allows feedback as to prescribing patterns as part of
ongoing service review. Two specific aspects of practice
were not considered ‘sub-optimal’ for the purposes of
this study because they reflected specific agreed prac-
tices in the service: the first was targeted polypharmacy
with the combination of a serotonin^noradrenaline
reuptake inhibitor (either venlafaxine or duloxetine) with
mirtazapine for treatment-resistant depressive illness
(Meagher et al, 2006; Hannon et al, 2007), and the

Meagher et al Evidence-based prescribing

original
papers

183
https://doi.org/10.1192/pb.bp.107.017095 Published online by Cambridge University Press

https://doi.org/10.1192/pb.bp.107.017095


second was short-term use of quetiapine in low doses
(25-100mg) as a hypnotic agent.

Statistical analysis was conducted using SPSS version
14 for Windows. The PPQ scores for total populations at
each point were compared with Wilcoxon signed ranks
testing. Independent t-tests were used to compare age and
duration of service attendance. Chi-squared tests were used
to compare the frequency of severe mental illness,
depot antipsychotic treatment and individual PPQ items
between those ever-present in the service and those not.

Results
Table 1 shows the demographic and clinical characteristics
of service attenders at initiation of the programme (in
2001), at 1-year follow-up (2002) and at 5-year follow-up
(2006). The overall case-load, age, gender balance, dura-
tion of service attendance and percentage with severe
mental illness were similar over the 5 years. Table 2 shows
the frequency of sub-optimal prescribing practices (both

overall and individual items) at the three time points. There
was a consistent reduction in mean PPQ score for the total
population at each assessment point as well as a reduction
in the percentage of patients with at least one sub-optimal
aspect of their prescribed medications, from almost half
in 2001 (46%) to just over a quarter in 2006 (27%).

Two aspects of prescribing - use of thioridazine,
and high-dose antipsychotic treatment - ceased entirely
over the course of the study. In contrast, the use of
anticholinergic agents and benzodiazepines declined
during the initial phase of the study (2001-2) but
remained relatively stable between 2002 and 2006, indi-
cating that the initial reduction in use was sustained over
the longer period of follow-up. The specific hypnotic
agents prescribed did alter, with relatively greater use of
zopiclone over time: n=24 (23% of total hypnotic use) in
2001, n=24 (30%) in 2002 and n=30 (49%) in 2006.

A total of 163 patients were clients of the service at
all three evaluation points. These ‘ever-present’ patients
were older than the general population attending in 2006
(P50.001), and were more likely to have severe mental
illness (66% v. 26%, P50.001) and to be in receipt of
depot antipsychotic treatment (18% v. 3%, P50.001). The
mean PPQ scores for these patients are shown in Table 3.
The percentage of patients from this population who had
at least one aspect of prescribing that was sub-optimal
(i.e. a PPQ score of 1 or more) diminished over time from
46% in 2001 to 38% in 2002 and 33% in 2006. Mean
PPQ scores were significantly reduced at 2002 v. 2001
(P50.001) and at 2006 v. both 2001 (P50.001) and
2002 (P50.001).

The ever-present population was further subdivided
into those who had maintained improved prescribing
(n=58) and those who had not (n=105) at 5-year follow-
up. A greater likelihood of being in the improved group
was associated with higher baseline PPQ score: 0.2
(s.d.=0.5) v. 2.1 (s.d.=0.9), P50.001. There were trends
towards greater likelihood of having improved PPQ scores
in those with severe mental illness (P=0.09) and older age
(P=0.06). Improved PPQ score was not related to gender,
duration of service attendance, treatment with depot
antipsychotic medication, frequency of attendance at
services within the previous year or receipt of multi-
disciplinary shared care (i.e. attending at least two
members of the multidisciplinary team).
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Box 1. Prescribing Practice Quality (PPQ) items and
scoring

. Polypharmacy (i.e. use of two agents of same class)

. Receiving thioridazine

. High-dose antipsychotic use (total dose greater than
1000mg/day in chlorpromazine equivalents)

. Maintenance benzodiazepine treatment

. Maintenance hypnotic treatment

. Routine use of anticholinergic agent

Scoring:1point per item present; range 0-6; higher scores
indicate less optimal prescribing.

Table 1. Demographic and clinical characteristics (2001-2006)

2001 2002 2006

Service attenders, n 505 441 506
Age, years: mean (s.d.) 41 (14) 43 (15) 44 (14)
Male, % 49 51 47
Duration of service
attendance, years:
mean (s.d.) 6.8 (7.7) 7.5 (8.4) 6.2 (7.4)
Patients with severe
mental illness, % 34 42 39

Table 2. Sub-optimal prescribing practices (2001-2006)

2001 2002 2006

Patients with at least one sub-optimal prescribing practice, % 46 38 27
PPQ score: mean (s.d.) 0.75 (0.99) 0.52 (0.90) 0.33 (0.58)
Individual aspects of prescribing

High-dose antipsychotic use 10 6 0
Polypharmacy 60 30 19
Maintenance use of anticholinergic 67 39 31
Thioridazine use 36 4 0
Maintenance benzodiazepine 78 41 49
Maintenance use of sedative/hypnotic 106 57 61

PPQ, Prescribing Practice Quality.
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Thirty-nine patients were receiving depot anti-
psychotic agents at the 2006 review. These patients were
significantly older (mean age 55.9 years, s.d.=12.4;
P50.001), had attended the service for longer (mean
15.9 years, s.d.=10.3; P50.001) and had significantly
higher PPQ scores (mean score 0.85, s.d.=0.78;
P50.001) than those not receiving depot antipsychotic
medication. This reflected a high rate of anticholinergic
use (52%) and concomitant oral antipsychotic use (38%)
in this population.

Discussion
We report a 5-year follow-up of an evidence-based
prescribing intervention in a real-world setting indicating
that improvements in prescribing quality can be main-
tained over time. Improvements were evident both in the
ongoing ‘ever-present’ population as well as the total
population attending the service at follow-up, indicating
a reduction in sub-optimal practices in both pre-existing
cases and where new medication was initiated. These
benefits were maintained by minimal formal interven-
tion - an initial education session incorporated into the
induction process focusing on policies around sub-
optimal practices supported by emphasis of alternative
strategies in day-to-day practice (e.g. multidisciplinary
team meetings) and regular audit with feedback at an
annual service review. Our study indicates that change
driven by the collaborative efforts of clinical staff, and
therefore sensitive to the demands of everyday practice
within that service (including local resource strengths and
limitations), produced sustained improvement in practice.
Coercive approaches (e.g. mandatory prescribing restric-
tions) are effective in changing practice (Wagner et al,
2007) but can be associated with increased subsequent
polypharmacy, reduced treatment adherence and greater
in-patient and emergency service utilisation (Tamblyn et
al, 2001; Parks & Surles, 2004; Soumerai, 2004). We did
not find any increase in polypharmacy, and admission
rates decreased over the study period, suggesting that
in-patient service use and non-compliance-related
relapses were not a common consequence. The specific
approach to benzodiazepine use in our programme
involved patient-controlled dose reduction (Raju &
Meagher, 2005) emphasising the advantages of colla-
boration between patients and clinical staff in delivering
practice change.

Measuring the longer-term impact of interventions
and identifying predictors of change is complicated by
factors illustrated in this study. The only identified positive

predictor of improved prescribing practice at 5-year
follow-up was baseline PPQ score.We previously identi-
fied exposure to adjunctive supportive inputs (e.g.
anxiety management) and chronicity of sub-optimal
prescribing practice as predictors of improved prescribing
at 1-year follow-up, but these factors were difficult to
measure over more prolonged periods. It is interesting
that patients receiving depot antipsychotic medications
continued to have less than optimal prescribing despite
being previously highlighted for particular attention
(Meagher & Moran, 2003), reflecting the tendency for
use of anticholinergic agents and antipsychotic polyphar-
macy in this group. In addition, the PPQ was affected by
changing practices, with some of the original measures
(e.g. use of thioridazine) now extremely uncommon and
less useful indicators of prescribing quality. Moreover,
even though some aspects of prescribing are enduring
indicators (polypharmacy, benzodiazepine use), the
specific agents involved changed over time.

Where polypharmacy is driven by emerging evidence
of efficacy, or as a means to reduce side-effects (e.g.
clozapine augmentation with atypical antipsychotics), it
can reflect optimal practice. Moreover, polypharmacy
may be driven by demonstrated benefits for individual
patients even if efficacy studies are lacking. It may be that
optimal patient outcomes require a low frequency of
practices that are generally considered sub-optimal but
have demonstrable benefits for individual patients.
Moreover, clinical practice is sometimes more advanced
than standards identified by randomised controlled trials
or that use specifically licensed by regulatory bodies.
However, it is often the case that in reality much sub-
optimal prescribing reflects educational deficits or other
constraints such as a lack of access to alternate interven-
tions for disabling problems (Stone et al, 2002) and often
occurs by default rather than design. This spectrum of
prescribing is highlighted in a recent report (Royal College
of Psychiatrists, 2007) and ranges from ‘near-label’
prescribing to practices that have little foundation in
evidence.

Benzodiazepine use is associated with risk of
dependence, daytime sedation, cognitive impairment and
falls (American Psychiatric Association, 1990). Although
use of this class of drugs is discouraged in prescribing
guidelines, it is common in real-world settings and is
often resistant to change (Oude Voshaar et al, 2003;
Caswell et al, 2006). It is interesting that reduction in use
does not necessarily equate with lower subsequent inci-
dence of associated adverse events such as falls (Wagner
et al, 2007), emphasising the gap that can exist between
clinical activities and presumed benefits in patient
outcomes. In our population we noted a gradual increase
in use of zopiclone, in keeping with a perception of better
tolerability and reduced dependency potential compared
with benzodiazepines, but gathering evidence of misuse
and dependence potential needs to be noted (Mahomed
et al, 2002). Other work suggests low-dose anti-
psychotics as a relatively benign substitute for benzodia-
zepines (Hamann et al, 2003), but emerging evidence of
metabolic and cerebrovascular effects is a cause for
considerable concern (Lieberman, 2004; Schneider et al,
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Table 3. Prescribing Practice Quality scores for ‘ever-present’
patients (n=163)

2001 2002 2006

PPQ score: mean
(s.d.) 0.86 (1.1) 0.64 (0.98) 0.39 (0.60)

PPQ, Prescribing Practice Quality.
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2005) and emphasises the need for careful monitoring
where these agents are used ‘off licence’.

Some aspects of prescribing are more difficult to
reduce owing to factors such as patient reluctance (Oude
Voshaar et al, 2003; Raju & Meagher, 2005) as well as
perceived clinical benefit. Some have justified long-term
benzodiazepine treatment for patients with disabling and
treatment-refractory anxiety disorders where benzodia-
zepine use is associated with enhanced quality of life
(Williams & McBride, 1999), but the characteristics of
these patients remain unclear and evidence points to
over- rather than under-utilisation in current practice. In
the case of anticholinergic use, current opinion (World
Health Organization, 1990) suggests that approximately
5% of patients receiving typical antipsychotic treatment
require maintenance anticholinergic treatment. Conse-
quently, a low level of use is consistent with optimal
management of extrapyramidal symptoms. It remains
unclear to what extent further reduction in these prac-
tices is consistent with optimal outcomes for patients.
The need for evidence linking greater guideline adherence
with improved patient outcomes is highlighted by
Simpson et al (2005), who linked strict enforcement of
National Institute for Health and Clinical Excellence (NICE)
guidelines around cholinesterase inhibitor use to poorer
patient outcomes. Other work (e.g. Mortimer et al,
2005), using similar parameters of sub-optimal
prescribing to those used in our study, has linked greater
side-effect burden to less-optimal prescribing that
reduced as these practices diminished.

Ultimately a balanced approach to managing
prescribing is required. Although some practices are
clearly undesirable, others are acceptable for a minority of
patients. The desire for greater evidence-based practice
needs to recognise the limited capacity of available
knowledge to guide many aspects of treatment
(especially augmentation and combination therapy) as
well as respecting the autonomy and judgement of clini-
cians and patients in identifying optimal individualised
therapeutic plans. As a basic principle, where prescribing
deviates from suggested norms, this should reflect
targeted pharmacological management, the benefits of
which are carefully monitored over time.
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