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Meta-analysis of data on costs from trials of counselling in
primary care: using individual patient data to overcome
sample size limitations in economic analyses
Peter Bower, Sarah Byford, Julie Barber, Jennifer Beecham, Sharon Simpson, Karin Friedli, Roslyn
Corney, Michael King, Ian Harvey

Abstract
Objective To assess the feasibility of overcoming
sample size limitations in economic analyses of
clinical trials through meta-analysis of data on
individual patients from multiple trials.
Design Meta-analysis of individual patient data from
trials of counselling in primary care compared with
usual care by a general practitioner.
Setting Primary care.
Patients People with mental health problems.
Main outcome measures Direct treatment costs,
depressive symptoms, and cost effectiveness.
Results Meta-analysis of individual patient data
proved feasible. The results showed that the previous
analyses of individual trials were underpowered to
provide useful conclusions about the cost
comparisons. The results are sensitive to assumptions
made about the costs of sessions with a counsellor
and the management of patients by a general
practitioner.
Conclusions Meta-analysis of individual patient data
may assist in overcoming sample size limitations in
economic analyses. Although feasible, such analysis
has shortcomings that may limit the validity of the
results. The relative costs and benefits of this method,
as opposed to further collection of primary data, are
as yet unclear.

Introduction
Economic evaluation is an increasingly important ele-
ment of clinical trials. Several aspects of economic
evaluations can make their addition to clinical trials
problematic, but of particular importance is the sample
size requirement.1 2 Trials are generally powered to
detect clinically significant differences in outcomes, but
since costs are often characterised by higher variability
and skewness than clinical outcomes,3 economic analy-
ses may be underpowered, resulting in type II errors—
that is, failure to reject the null hypothesis that there is
no difference in costs between treatments.

A recent example of this concerns counselling in
primary care. Four trials reported no evidence of
differences in the total costs of patients treated by
counsellors compared with those who remained under

the usual care of a general practitioner.4–7 None of
these trials were powered on costs, however, so that
firm conclusions about costs cannot be drawn. An
adequately powered trial could be conducted but
would be long, large, and costly.

An alternative solution is to pool existing data in a
meta-analysis. Analyses of data on individual patients
are considered the gold standard for this technique,8

and in the present context could be used to increase
the sample size for economic evaluation. We examined
the feasibility of meta-analysis of economic data, using
individual patient data on healthcare utilisation from
trials of counselling in primary care.

Methods
Studies were identified from a Cochrane systematic
review. Although seven trials met the Cochrane
eligibility criteria, three were excluded after examina-
tion. See bmj.com for details.

Pooling data using meta-analysis requires studies to
be broadly comparable, but the degree of legitimate
difference is contentious.9 Details of the studies are
available on bmj.com.

Identification of comparable data

Costs
The perspective taken for the analysis was that of the
healthcare system, and only direct healthcare costs
were analysed. Available data on the utilisation of
health care varied, but all trials included consultations
with a general practitioner, prescriptions for psycho-
tropics, and mental health referrals, which are the
sources of cost most likely to be influenced by the pro-
vision of counselling.

Consultations—Not all trials collected data on all
types of consultations in primary care, so consultations
had to be limited to surgery attendances only.

Drugs—Two studies reported exact dosage and
duration of use of all drugs, which allowed calculation
of number of tablets prescribed and a cost per tablet to
be applied. The remaining two trials recorded only
whether a prescription for relevant psychotropics had
been given. Standard duration of use and dosage for
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tricyclics, selective serotonin reuptake inhibitors, and
anxiolytics were therefore imputed.

Mental health referrals—Data on mental health refer-
rals also varied and were recoded as the number of
attendances at four categories of services: inpatient
psychiatry, outpatient psychiatry, practice based psy-
chological therapy (including protocol therapy pro-
vided as part of the trial), and other providers of
psychological therapy in community and voluntary
groups.

Data collection periods—Where required, costs were
adjusted to represent standard periods of six months,
allowing comparative analysis in the short term (six
months after baseline) for all four trials and in the long
term (12 months after baseline) for three trials. These
adjustments assumed that service use remained
constant over time.

Effectiveness
In three studies the Beck depression inventory was the
primary outcome measure.4 5 7 As with the cost data,
clinical outcome data were collected at different
periods (three, four, and six months for short term data
and nine and 12 months for long term data). However,
no attempts were made to adjust these data to standard
periods of six months. The results may thus be subject
to bias if differential outcomes between treatments
change over time.

Calculation of costs and data analysis
We applied standardised national unit costs for the
financial year 1999-2000 to the data on utilisation of
healthcare services. Not all trials reported long term
data or usable effectiveness outcomes, and there were
missing data in all studies. Therefore, the data available
varied for analyses of costs alone, effectiveness alone,
and cost effectiveness.

Data on costs and outcomes were pooled
separately in a fixed effects meta-analysis.10 Analyses
were conducted separately for the total direct costs and
the total primary care costs.

Meta-analysis assumes that the overall treatment
effect is normally distributed. Costs were not normally
distributed, but the validity of the results was confirmed
using non-parametric bootstrapping.11

Relative cost effectiveness was described using
incremental cost effectiveness ratios, the ratio of differ-
ential average costs of the two interventions to the dif-
ferential average effects.12 13 Cost effectiveness accept-

ability curves were also calculated for both the short
term and the long term. See bmj.com for details.

Results
Cost outcomes
The main analysis of costs over the long term indicated
that counselling was associated with significantly
greater total direct costs per patient (weighted
difference in means £110 ($177; €154), 95% confi-
dence interval £38 to £182; fig 1) and primary care
costs per patient (£146, £110 to £183) than usual care
by a general practitioner.

In the short term, counselling was again associated
with significantly greater total direct costs per patient
(£92, £57 to £126) and primary care costs per patient
(£135, £114 to £156) than usual care by a general
practitioner. Some evidence was found of heterogen-
eity in the analysis of primary care costs (�2=7.2, df=3,
P=0.07). Interpretation is not substantially different if
based on the results of random effects analysis (£133,
£99 to £167).

Sensitivity analysis
Examination of the cost components indicated that the
costs of consultations with a general practitioner and
the costs of protocol therapy were the main drivers of
direct costs. Therefore, post hoc sensitivity analyses
were conducted, systematically changing these
variables.

Duration of general practitioner consultations—It has
been suggested that referral to a counsellor may
reduce the time general practitioners spend consulting
with patients, as well as the overall rate of consulting.14

Therefore the effect of selectively increasing the dura-
tion of consultations in the group receiving usual care
was tested in a threshold analysis. The significant
differences found in total direct costs in the long term
became non-significant (£72, − £1 to £145) when the
duration of a consultation for the control group was
increased to 11.75 minutes, equivalent to a 26%
increase in the cost of a consultation.

Cost of protocol therapy—The cost of protocol therapy
was based on the average of three different grades,
ranging from standard counsellors to those in more
senior management positions. When costs for counsel-
ling sessions were reduced to those of the least expen-
sive counsellor, the differences between the groups in
total direct costs in the long term became non-
significant (£69, − £1 to £139).

Effectiveness outcomes
Counselling produced superior scores on the Beck
depression inventory in the short term (1.93, 0.14 to
3.71) but not in the long term (1.16, − 0.65 to 2.97).
Some evidence was found of heterogeneity in the short
term data (�2=7.3, df=2, P=0.03). The results using
random effects analyses were similar.

Cost effectiveness analysis
The analysis of cost effectiveness was based on patients
with data available on both cost and effectiveness. The
incremental cost effectiveness ratio for counselling
compared with usual care by a general practitioner
over the long term was £196 per one point
improvement on the Beck depression inventory (coun-
selling minus usual care incremental mean cost £110,
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incremental mean effect 0.56). Figure 2 illustrates the
uncertainty associated with the costs and effects of the
two treatments in the long term, and shows that for
willingness to pay values above £196, counselling has a
greater than 50% probability of being cost effective
compared with usual care by a general practitioner.
The probability of counselling being more cost
effective than usual care stabilises at about 69% for
willingness to pay ratios greater than £2000.

The incremental cost effectiveness ratio for
counselling compared with usual care by a general
practitioner in the short term was £50 per one point
improvement on the Beck depression inventory (coun-
selling minus usual care incremental mean cost £109,
incremental mean effect 2.16).

Discussion
Meta-analysis of individual patient data can be used to
overcome the sample size limitations often associated
with economic analyses. The analyses may, however, be
limited in several ways. The need to identify
comparable data and apply standardised costs means
that detail in individual studies may be lost. We found
significant variation between trials in standard devia-
tions of costs. Such differences have important
implications for standard meta-analysis approaches,
where estimates are weighted inversely by their
assumed precision. Cost sources omitted or imputed in
the current analysis would have also increased variance
further if they had been measured. Adjusting costs to
represent common time periods assumes service use is
linear over time, when it may be that service use (such
as consultation rates and drug use) reduces when an
effective therapy is provided.

Such methodological compromises mean that the
present analysis can never approach the precision of
primary data collection. However, it is a matter of
debate (and economics) whether this additional preci-
sion is worth the extra cost and time delay required to
fund an adequately powered economic analysis, or
whether secondary analysis provides a reasonably
accurate estimate to inform policy and practice.

Future research should attempt to ensure greater
comparability in methodology in studies examining
common cost effectiveness questions. The prospective
registration of trials might facilitate this.

Several statistical issues also arise in meta-analyses
of cost data. Specific features of economic outcomes
(for example, skewness in the distribution of cost data)

mean that further investigation into appropriate statis-
tical methodology is needed.

Costs are affected particularly by missing data.15

Analysis of individual patient data could allow
imputation of missing values through several meth-
ods. Data were also lost for the cost effectiveness
analysis owing to use of different effectiveness
measures in trials. In cases where outcomes are
conceptually the same but measured on different
scales, the meta-analysis approach of standardised dif-
ferences might be used, allowing all trials to be
included in the analysis.

Cost effectiveness of counselling
Caution should be exercised in drawing specific
conclusions about the cost effectiveness of counsel-
ling, given that the validity of the current methodology
is unclear. However, the main results indicate that
the costs associated with counselling were higher than
those with usual care by a general practitioner,
which supports the argument that previous analyses
were underpowered to detect these effects.2 The
interpretation of figure 2 is complex, because typical
ceiling ratios for a one point change in scores on
the Beck depression inventory are not known. Such
ratios are often assigned to quality adjusted life
years (QALYs), but methods for translating Beck
depression inventory scores into QALYs are crude at
present.16

Given these limitations, the main analysis of differ-
ences in costs alone may be easier to interpret. These
differences were found to be sensitive to increases in
the duration of consultations with a general prac-
titioner with patients not referred for counselling.
However, no trials reported objective measures of
duration of consultation, and thus this effect is
speculative.

Results were also sensitive to the costs of
counselling sessions. Tension exists between the desire
to provide high quality counselling services by employ-
ing experienced (and thus more expensive) counsel-
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Trials powered on clinical outcomes may be
underpowered to detect important economic
effects because of variability associated with data
on costs

What this study adds

It was feasible to pool cost data from several
trials to overcome the sample size limitations
of previous studies on counselling in primary
care

Previous studies may have been unable to detect
differences in costs between counselling and usual
care by a general practitioner

Results depended on assumptions made about
costs of counsellor sessions and management of
patients by a general practitioner

Primary care

1249BMJ VOLUME 326 7 JUNE 2003 bmj.com



lors and the need to ensure that session costs do not
jeopardise cost effectiveness.
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Quantitative ultrasound and risk factor enquiry as
predictors of postmenopausal osteoporosis:
comparative study in primary care
Jean Hodson, Jen Marsh

The current recommendation for primary care
physicians to identify women at high risk of osteoporo-
sis relies on the assessment of clinical risk factors as a
selection method for referral for dual energy x ray
absorptiometry (DXA).1 DXA remains the “gold stand-
ard” diagnostic investigation for osteoporosis, but the
restrictions of cost and availability necessitate an effec-
tive selection process. Little evidence exists about the
value of enquiring about risk factors in primary care as
a selection method, but it has been reported to be a
poor predictor of low bone mass.2 Quantitative
ultrasound scanning can be used to predict risk of
osteoporotic fracture.3 Preliminary findings indicate
that ultrasound scanning is as good as clinical risk fac-
tors for prediction of osteoporosis, but its role in
primary care has yet to be clarified.4 We compared
these selection methods in postmenopausal women in
a primary care setting.

Participants, methods, and results
We assessed 200 consecutive women aged 60-69 years
attending a primary care clinic between April 2000
and July 2002. Seven general practices in South
Warwickshire referred women because of perceived
risk (48%) or interest (52%). An experienced practice
nurse completed a risk factor questionnaire, calculated
body mass index, and did a heel ultrasound scan
(Sahara densitometer). One general practitioner inter-
viewed the women to clarify details and referred the

women for DXA scanning of the hip and lumbar spine
at a local hospital.

We deemed risk factor status to be positive if at least
one criterion for referral for DXA according to the
1999 Royal College of Physicians’ guidelines was
present.5 We expressed quantitative ultrasound
measurement as a T score and chose the level defining
the lowest quarter of readings to assess sensitivity and
specificity, as no agreed cut-off point for referral for
DXA exists.

We obtained complete data for 190 women, of
whom 31 (16.3%) had osteoporosis on DXA scan. We
classified 113 (59.5%) women as risk factor positive—
body mass index < 19 kg/m2 (5), height loss > 2
inches (5 cm) or kyphosis (5), maternal hip fracture
(20), early menopause or hysterectomy < 45 years
(40), secondary amenorrhoea > 1 year (5), pred-
nisolone 7.5 mg > 6 months (10), fracture after age 50
(43), x ray osteopenia (28), medical condition
associated with increased risk of osteoporosis (13).
Forty nine (25.8%) women had an ultrasound reading
below T = −1.7.

Risk factor enquiry was a poor predictor. Only 19%
of women with risk factors had osteoporosis, and this
method failed to identify one third of the osteoporotic
women (table). However, ultrasound scanning with a
cut-off point of T = −1.7 almost doubled specificity
compared with risk factors (McNemar’s test P=0.006,
95% confidence interval 31% to 49%) for roughly the
same sensitivity. Adding an ultrasound scan to risk fac-
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