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Abstract 

Routine general practice (GP) care is rarely
comprehensively described in clinical trials.
This paper examines routine GP care within the
lifestyle approach to managing panic (LAMP)
study. The aim of this paper is to describe/dis-
cuss routine GP care for panic disorder (PD)
patients within both study arms in the LAMP
study. An unblinded pragmatic randomised con-
trolled trial in 15 East of England GP practices (2
primary care trusts). Participants met
Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition criteria for PD
with/without agoraphobia. Follow-up measures
recorded at 20 weeks/10 months following ran-
domisation. Control arm, unrestricted routine
GP care (practice appointments, referrals and
prescriptions). Trial arm, occupational therapy-
led lifestyle treatment comprising lifestyle
review of fluid intake, diet pattern, exercise,
caffeine, alcohol and nicotine. Primary outcome
measure: beck anxiety inventory. At baseline,
participants attended 2-3 times more GP
appointments than population average, reduc-
ing at 10 months to 1.6 times population aver-
age for routine GP care and 0.97 population
average for lifestyle arm. At 10 months, 33%
fewer referrals (6 referrals; 0 mental health)
than at baseline (9 referrals; 2 mental health)
were made for lifestyle arm patients compared
with 42% increase (from 12 referrals; 8 mental
health at baseline to 17 referrals; 7 mental
health) in GP care arm. Selective serotonin
reuptake inhibitors were prescribed most
often. Benzodiazepines and beta-blockers were
prescribed more often than tricyclic against
current clinical guidelines. In conclusion, we
found that PD patients at baseline were high
healthcare resource users. Treatment in both
study arms reduced resource use. Routine GP
care requires further review for this patient
group.

Introduction

Usual or routine general practice (GP) care
has often been used as a comparator, but is fully

discussed in very few papers, despite its impor-
tance in considering cost-effectiveness of inter-
ventions. Where provided, description of usual
care is often focused on medication alone,1,2
rather than from a more comprehensive per-
spective. The main focus of this paper will be
the routine GP care provided for panic disorder
(PD) patients within both study arms of the
lifestyle approach to managing panic (LAMP)
study. The design and main findings of the
LAMP study, and the associated economic eval-
uation have been reported elsewhere,3,4 along
with its impact on symptom profiles,3 and there-
fore only a brief summary of methods and main
results will be provided. The discussion identi-
fies key elements of usual GP care for PD
patients, including some areas of concern.

Materials and Methods

An unblinded pragmatic randomised con-
trolled trial and economic evaluation was
undertaken to determine the cost-effective-
ness of a 16 week occupational therapy-led
lifestyle approach to the treatment of PD pre-
senting in primary care compared with routine
GP care. Prior approval for the study was pro-
vided by the relevant Local Research Ethics
Committees. Participants were aged between
16 and 65 years and were recruited from 15 GP
practices in the East of England between 2001
and 2003. Participants met the Diagnostic and
Statistical Manual of Mental Disorders, Fourth
Edition criteria for PD with/without agorapho-
bia,4 and provided written informed consent
including access to their GP practice data.
Stable medication dosage was required for at
least 4 weeks before entry into the study.
Eligible participants were stratified for agora-
phobia and for lifestyle factors (caffeine/alco-
hol/fluid intake, and smoking). After stratifica-
tion, participants were randomly assigned to
either routine GP care or to the occupational
therapy-led lifestyle approach. Random alloca-
tion was carried out using sealed envelopes
prepared in advance by the principal
researcher. A power calculation using the Beck
Anxiety Inventory (BAI) as the primary out-
come measure, estimated that 485 referrals
were required to achieve 90% power to detect a
5 point difference on the BAI, including an
estimate of 50% participation from referrals
received, and 30% loss to follow-up. Intention
to treat analysis and analysis of covariance
(ANCOVA) using SPSS v12 for Windows were
used to report mean difference and 95% confi-
dence intervals as an appropriate indicator of
study power and significance of results. 
Routine GP care in this study was described

from data from GP practice records over the 3
month period before baseline, and before follow-
up at 20 weeks and 10 months, to include the:

- average number of GP appointments
- average number of non-GP practice appoint-
ments

- total number of referrals to other agencies or
specialisms

- total number, type and cost of prescriptions. 
The lifestyle intervention used lifestyle

review of diet, fluid intake, exercise and habitu-
al lifestyle drug use (caffeine, alcohol and nico-
tine), providing up to 10 intervention sessions
over a 16-week period, delivered in four stages:
- lifestyle review using self-report mood and
lifestyle diaries

- education to increase patient awareness of
health behaviours with potentially detrimen-
tal (such as smoking and poor diet pattern)
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and beneficial (such as sufficient exercise
and sufficient fluid intake) health effects

- negotiation of specific lifestyle changes (in
diet, fluid intake, exercise or habitual
lifestyle drug use) between therapist and
patient

- monitoring and review of agreed lifestyle
changes and changes in symptomatology.

Results

One hundred ninety-nine referrals were
received, unevenly distributed across partici-
pating GP practices (minimum 1 referral; max-
imum 32 referrals; mean=13.3 referrals). From
patients referred, 59% (117 patients) were
entered into the study and 67 patients complet-
ed to final analysis (31 lifestyle arm; 36 GP
care arm). No adverse events were reported
during the trial. 
Demographic and clinical comparisons

showed that both groups were similar at base-
line. ANCOVA (Figure 1) shows that BAI results
were significantly different at 20 weeks (after
Bonferroni correction requiring significance at
P<0.007) for the total BAI score [P<0.001,
mean difference (md) -9.8; 95% confidence
interval (CI) -15.0 to -4.6]; the neurophysiolog-
ical (P=0.002); subjective (P<0.001); autonom-
ic (P=0.006) and panic (P=0.041) subscores.
There were no significant between-group differ-
ences at 10 months although results continued
to favour the lifestyle arm. 
When comparing mean BAI scores, a signif-

icantly greater number [9/34; 26%; Fishers
exact test (2-sided) P=0.016] of GP care arm
patients recorded an increased BAI score at 10
months, compared with 1/29 (3.4%) in the
lifestyle arm.5
Cost-effectiveness analysis shows that while

the lifestyle intervention cannot demonstrate
cost-effectiveness at greater than 90% certainty,
this remains higher than the certainty level
recorded for therapist-led cognitive behavioural
therapy (CBT) interventions.6 Therefore, this
showed the lifestyle intervention to be at least
as cost-effective as routine GP care, and provid-
ed a clinical outcome similar to that of full cog-
nitive behavioural therapy.5

Routine general practice care
The main focus of this paper is on the rou-

tine GP care provided in both study arms dur-
ing the LAMP study, where a range of indica-
tors have been used as stated earlier. 

Average number of general practice
and non-general practice
appointments
The population average (any age-group) for

GP visits is 5 appointments per year,7 or 1.25

times in a 3 month period. A lower average of 2
appointments per person per year (0.5 in 3
months) is reported for non-GP appointments
within GP practices.7 Figure 2 shows that at
baseline, patients in both study arms attended
GP appointments at between twice and three
times as often as this average. By the 10 month
follow-up, GP care arm patients were attending
at 1.6 times the population average (2 in 3
months), and lifestyle arm patients at 0.97 times
(1.2 in 3 months) the population average. This
provided a between-group difference approach-
ing the level of significance (P=0.063), and rep-
resented a 31% reduction in the average number
of GP appointments in the routine GP care arm
and a 66% reduction in the lifestyle arm.
Smaller non-significant differences were

observed in appointments with other members
of the primary care team, with a 16% reduction
from baseline to 10 months in the GP care arm
(0.37 to 0.31) and a 24% reduction in the
lifestyle arm (0.9 to 0.68). 

Referrals to other agencies
There were no significant between-group

differences for referrals during 3 month peri-
ods before each assessment. A total of 54 refer-
rals were made to 18 different specialisms over
the 10 month study period, with 22 (41%)
being specific mental health referrals
[lifestyle arm 4/19 (21%); GP care arm 18/35
(51%)] (Table 1). 
The pattern of changes in referrals differed

between the study arms (Figure 3). In the GP
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Figure 1. Ancova for Beck Anxiety Inventory total score and subscores (negative change
favours the lifestyle arm).

Figure 2. Average general practice and non general practice appointments by trial stage
and study arm.
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care arm at baseline, 67% (8/12) of referrals
were specifically for mental health, reducing to
50% (3/6) at 20 weeks and 41% (7/17) at 10
months. This represented a 42% increase in
total referrals compared with baseline, and a
12% reduction in mental health referrals (from
8 to 7). In the lifestyle arm 22% (2/9) specific
mental health referrals were made, increasing
to 50% (2/4) at 20 weeks and reducing to 0%
(0/6) at 10 months. This represented a 33%
reduction in total referrals, with no further
specific mental health referrals.

Prescriptions
Prescriptions were itemised and medication

costs were taken from the British National
Formulary, September 2002 and MIMS January
2003.7,8 This section will focus on number and
type of prescriptions as economic data is
reported separately.6 No significant between-
group differences were observed for the num-
ber of prescriptions at any stage. For the 3
month period before baseline, GP care arm
patients received 300 prescriptions compared
with 239 prescriptions for lifestyle arm
patients. In the 3 month period before the 20-
week follow-up, 234 prescriptions were made
to GP care arm patients (22% reduction), com-
pared with 115 prescriptions to lifestyle arm
patients (52% reduction). At 10 months a fur-
ther 210 prescriptions were made to GP care
arm patients (30% reduction from baseline).
In the lifestyle arm, a further 100 prescriptions
were made (58% reduction from baseline).
Over the full 10 month period of the research,
patients in the GP care arm received 663 pre-
scriptions, compared with lifestyle arm
patients who received 340 prescriptions. 
Throughout the research period, 210 differ-

ent medication/dosage combinations were pre-
scribed. It was often impossible to determine,
without individual review of each patient with
their GP, which medications were prescribed
as a direct result of the patient’s PD. Analyses
were therefore based on the 10 most favoured
medications used in the three month period
before each assessment. Fourteen medication
types were identified as being the most
favoured by GPs in the trial. Figure 4 shows
that four antidepressant types were most com-
monly used with PD patients in the following
order of preference; SSRIs, benzodiazepines,
tricyclic antidepressants (TCA) and noradren-
ergic and serotonergic antidepressants, and
that beta-blockers were the third most pre-
ferred medication type used.

Discussion

Lower than expected referrals (486
planned; 199 received) led to the study being
underpowered compared to that planned. The

main study results show that an occupational
therapy-led lifestyle approach to the treat-
ment of panic disorder presenting in primary
care provided significant short term clinical
benefit, and was at least as cost-effective as
routine GP care over a 10-month period.
Routine GP care in the LAMP study was

characterised through 3 main features: i) GP
appointments and appointments with other
members of the primary care team; ii) refer-
rals to specialist services outside the GP prac-
tice; iii) number and type of prescriptions.
Previous findings suggest that PD patients

represent a formidable disease burden, and
are frequent users of medical resources.8-10 In
the LAMP study, the number of GP appoint-

ments for participants in the 3 months before
baseline were between 2 and 3 times the pop-
ulation average. A 31% reduction in the GP
care arm to 1.6 times the population average
is compared with a 66% reduction to 0.97
times the population average in the lifestyle
arm. In contrast, little change was observed
during the study in the number of appoint-
ments made with other members of the pri-
mary care team.
Fifty-four referrals of PD patients to 18

agencies were made during the trial. The
number of general medical referrals
decreased in the lifestyle arm between base-
line and 10 months (7 to 6), but increased in
the GP care arm (4 to 10). Mental health
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Figure 3. Referrals to other agencies by trial stage and study arm.

Figure 4. Panic disorder specific medications.
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referrals reduced in both study arms, from 2
to 0 in the lifestyle arm compared with from 8
to 7 in the GP care arm. Over the full research
period, general medical referrals were broad-
ly similar in both study arms (GP care
arm=17; lifestyle arm=15), but showed a
marked difference in mental health referrals
(GP care arm=18; lifestyle arm=4). 
Almost 3 times as many prescriptions in

the present study were for SSRIs (246 pre-
scriptions, 44%) compared with benzodi-
azepines (86 prescriptions, 15%). This con-
trasts with the findings,11 that 3 times as
many PD patients were prescribed benzodi-
azepines than SSRIs. Minor between-group
differences were observed for SSRI prescrip-
tions (lifestyle arm 113; GP care arm 133),
while over two and a half times as many pre-
scriptions for benzodiazepines were given to
GP care arm patients (lifestyle arm 24; GP
care arm 62). Almost 3 times as many pre-
scriptions for beta-blockers (63 prescriptions,
11%) were given to GP care arm patients com-
pared with lifestyle arm patients (46 GP care
arm; 17 lifestyle arm). A substantial propor-
tion of GPs therefore prescribed beta-blockers
for PD against the available evidence and
advice. Approximately equal numbers of pre-
scriptions for TCAs were given in both study
arms (total prescriptions 33, 6%: lifestyle arm
14; GP care arm 19). Four prescriptions for
one other antidepressant, mirtazepine (a
noradrenergic and serotonergic antidepres-
sant), were recorded. The remaining 35% of
prescriptions were related to other medical
problems such as asthma, gastro-intestinal
disorders and diabetes. In the lifestyle arm,
16 prescriptions were made for medication
targeted at smoking cessation (7 before base-
line, and 9 at 10 months) compared with none
in the GP care arm. 

Strengths and limitations of this
study
The reporting of main study results using

ANCOVA and 95% confidence intervals provides
an appropriate and valid method of assessing
actual study power in an otherwise underpow-
ered study.12 Routine GP care was reported
using a wider range of variables than in previ-
ous studies of PD. It was often not possible to
determine whether referrals made were specif-
ically related to PD. The number of appoint-
ments made within each speciality was not
recorded and may underestimate resource use.
The UK guidelines for the treatment of PD,

and those from Australia and New Zealand,
were published after the end of the trial. It is
possible therefore that prescribing and referral
practices may have changed since the end of
the trial.

Comparison with existing literature
Links between the existing literature for GP

practice appointments and referrals have been
made throughout. Recommendations for appro-
priate medication for PD have been produced in
practice guidelines by the American Psychiatric
Association,11 the Royal Australian and New
Zealand College of Psychiatrists and the UK
National Institute for Clinical Excellence.13,14 In
the UK guidelines, SSRIs, imipramine or
clomipramine, are primarily recommended,
with other classes of antidepressant medication
to be used only if there is no improvement. The
American guidelines recommend that treat-
ment decisions should be guided by considera-
tions of adverse effects and the physician’s
understanding of the patient’s personal prefer-
ences […] and other aspects of the clinical situ-
ation (12 p 570). They are cautious about com-
bining medication and psychological therapies.
However, the Australian and New Zealand
guidelines, and those from the UK support the
use of TCAs and SSRIs as being equal in effica-
cy, with both being preferred to benzodi-
azepines,15,16 and that behaviour therapy should
accompany drug treatment. Recent evidence
suggests that beta-blockers continue to be regu-
larly prescribed for PD patients,13 despite, no
support being given for the use of beta-blockers

or calcium-channel blockers in the treatment of
PD in any of the stated clinical guidelines.

Implications for future research or
clinical practice
Only 2 referrals for psychologist input and no

specific referrals for CBT were made. Clinical
guidelines suggest that psychological therapies
are currently considered the most effective form
of treatment, followed by medication and self-
help,16 despite recent evaluations that appear to
query the overall efficacy of the Increasing
Access to Psychological Therapies initiative.14
Reasons for such persisting referral patterns
require further investigation, although anecdot-
al evidence from discussions with GP practices
during the trial suggest that, while the picture
is improving, low levels of access and long wait-
ing lists may contribute.
Beta-blockers appear to remain a relatively

common medication used with PD patients,
when their use has not been recommended in
any published guidelines. Benzodiazepines
were also favoured over TCAs. Further exami-
nation of prescribing practices is therefore
required. 
The lifestyle intervention was found to be at

least as cost-effective as routine GP care over
10 months, but needs further investigation
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Table 1. Referral agencies used for panic disorder patients from primary care.

General medical Total lifestyle Total general practice care Total

Orthopaedic 3 3 6
Physiotherapy 2 1 3

Opthalmologist 1 0 1
Dentist 0 1 1

Neurology 1 4 5
Dermatology 1 1 2

General surgery 0 2 2
X-Ray 0 1 1

BUPA 0 1 1
Gynaecology 0 1 1

ENT 1 0 1
Gastroenterology 3 0 3

Breast Clinic 0 1 1
Hospital Dept. of Medicine 3 1 4

Total 15 17 32

Mental health

Psychologist 2 0 2
CPN 0 6 6

CMHT 1 7 8
Psychiatrist 1 5 6

Total 4 18 22
ENT, ear, nose, and throat; CPN, community psychiatric nurse; CMHT, community mental health team.
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with a larger sample size to establish whether
the clinical and economic gains observed dur-
ing the LAMP study can be repeated. 
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