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Abstract
Background: Many western health systems are currently developing
the role of clinical guidelines to promote effective and efficient
health care. However, introducing economic data into guideline
methodology designed to assess the effectiveness of interventions
raises some methodological issues. These include providing valid
and generalizable cost estimates, the weight placed upon cost
‘evidence’ and presenting cost-effectiveness information in a way
that is helpful to clinicians.
Aim of the Study: To explore a framework for including
economic concepts in the development of a series of primary care
guidelines, two of which address mental health conditions.
Methods: A profile approach, setting out best available evidence
about the attributes of treatment choices (effectiveness, tolerability,
safety, health service delivery, quality of life, resource use
and cost), was used to help clinicians to derive treatment
recommendations in a manner consistent with both the clinical
decision-making process and social objectives.
Results: Clinicians involved in guideline development responded
well to the process. Although there was often considerable debate
about the meaning and importance of different aspects of evidence
about treatment, in none of the guideline groups was there failure
to agree treatment recommendations.
Discussion: The profile approach may be particularly useful in
the field of mental health where disease processes may often
feature very disparate effects, over long periods of time and
impacting upon a broad circle of relatives, carers and agencies in
addition to the patients themselves.
Conclusion: A method has been applied in a series of primary
care guidelines, which appears to enable clinicians to consider the
issue of resource use alongside the various clinical attributes
associated with treatment decisions. The basis of this work is the
belief that guidance presenting physical measures describing
effectiveness, adverse events, safety, compliance and quality of
life, alongside resource consequences, is most likely to appropriately
inform doctor–patient interactions.
Implications for Health Care Provision and Use: This research
may provide a useful platform for other groups considering how
to introduce cost-effectiveness concepts into guideline development
groups. Whether guidelines change clinical behaviour remains a
research question, and the subject of forthcoming trials.
Implications for Health policy Formulation : It is important
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that government agencies realize that guideline development is a
health policy tool with prescribed methods to produce valid
guidelines. Attempts to tamper with the methodology for cost-
containment purposes or other political reasons are likely to
discredit a useful mechanism for improving the scientific basis of
health care provision.
Implications for Further Research: There are a number of
limitations to completed work: for example it has a primary care
focus and addresses fairly narrowly defined conditions. Work is
ongoing to extend the scope to broader disease areas and to
secondary care. Copyright 1999 John Wiley & Sons, Ltd.
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Introduction

Guideline methodology has evolved rapidly over the last
decade from simple consensus or opinion pieces into a
highly structured approach for assessing and summarizing
evidence and deriving appropriate treatment recommen-
dations.1,2 The incorporation of health economics within
guidelines has been argued for from a number of sources3–6

although no criteria have hitherto been developed to judge
whether this has been achieved appropriately.

The new policy direction for the English health service
puts great emphasis on the development of the managed
care of diseases, audit and self-regulation.7 A substantial
input to these processes will be achieved through the
implementation of clinical and cost-effectiveness guidelines.
A new National Institute for Clinical Excellence (NICE) is
being established to help present this information coherently
to the NHS.8 These changes put renewed emphasis on the need
to find an appropriate structure for cost-conscious guidelines.

Many health care professionals have a limited knowledge
and innate mistrust of health economics and economic
modelling.9 Clinicians, as advocates for patients, want to
give the best possible treatment in each situation, while
economists appear preoccupied with the prudent use of
resources. However, clinicians arede facto the decision-
makers deciding the allocation of resources: this is parti-
cularly the case in publicly provided health care systems
where money does not follow the patient directly. With few
exceptions, clinicians may defend their decisions on the



basis that they believe they are providing appropriate patient
care in each situation and with the information available.

Five evidence-based primary-care guidelines have recently
been produced that explicitly incorporate an approach to
economic thinking. These include ACE-inhibitors in the
management of adults with symptomatic heart failure; aspirin
for the secondary prophylaxis of vascular disease; non-
steroidal anti-inflammatory drugs (NSAIDs) versus basic
analgesia in the treatment of osteoarthritis; the management
of dementia and the choice of antidepressants for
depression.10–14 The methodological developments, parti-
cularly with respect to incorporating cost-effectiveness
concepts, are reported here and reference made to the
guidelines addressing mental health topics.

A Conceptual Model

The Decision-Making Approach

A common approach to economic evaluation, the ‘decision-
making’ approach, recognizes that those taking decisions
have a range of objectives besides efficiency.15,16 Inputs to
decisions may include the decision-makers’ personal values
and specific notions of equity. Current thought is to provide
an index of output efficiency (the cost/QALY) to contribute
to the decision making process in the hope that decision
makers will give such data a good weight. This assumes
that the effects of various attributes of treatment decisions
over time are adequately reflected in an overall single
measure. The array of strong assumptions involved appear
to be accepted readily by certain health economists but
seldom by practising clinicians, as the literature considering
the impact of cost-effectiveness studies shows little
impact.17,18,9 This may have been no bad thing since
the quality of the studies themselves has often been
inadequate.19–23

The decision-making approach assumes the existence of
an audience of social decision-makers, interested in weighing
the costs and benefits of treatment policy changes to all
affected parties, and who will apply the results of cost-
effectiveness studies. This assumption may be largely invalid
in public health care systems preoccupied with politics, cost
containment and process efficiency rather than health
outcome efficiency. Service agreements reached at the level
of medical specialities leave little scope to use an economic
evaluation of an individual technology.

The rationale underpinning economic evaluation has been
the belief that complex cost and benefit profiles associated
with treatments can be aggregated thus handing ‘an answer’
to aid decision-making (at least with respect to efficiency).
This has proved unproductive, in part because the methods
and data have not been adequate to provide a simple answer
but also because practising clinicians (the key audience) do
not appear to approach individual treatment decisions in
terms of economic outcomes, such as cost-utility ratios. A
presumption to aggregate to a summary cost-effectiveness
or cost-utility has caused many economists to lose sight of
the details that affect many doctor–patient treatment
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decisions. All of these ‘details’ are potentially aspects of
value that formally should be valued according to the
underlying economic theory from which the QALY derives.
Our hypothesis is that returning to an accurate and valid
description of these effects may make the guidelines both
useful to clinicians and good economics.

The Guideline Approach

The guideline development process recognizes the reality
that practising clinicians are a key audience, acting as
arbiters of appropriate treatment and using resources. In
making decisions, clinicians balance their own preferences,
those of patients and carers, patient specific information,
the benefits, side-effects and safety of treatment and to
varying extents (depending on the mode of reimbursement)
cost. Consequently, the primary goal of guideline develop-
ment is not (necessarily) to derive a cost per quality-adjusted
life-year, rather the approach seeks to help the clinician to
explore the profile of attributes of treatments, and aggregate
these to develop well informed social preferences. The
process still requires the assessment of costs and benefits
of treatment to be methodologically sound, but stops at the
point where the guideline members have enough information
to formulate recommendations. The novel aspect is the
dynamic and interactive use of economic data alongside
traditional clinical inputs, in the development of clinician
valuation of treatments and consequent recommendations.

Extending Guideline Methodology

Guideline Development

The composition and conduct of guideline groups, the role
of the various members and the skills required has previously
been reported.2 Initially, groups are asked to define the
clinical content areas of the guideline and scope of questions
to be answered, ensuring a shared view between health
professionals and the research team about group aims. Each
guideline involves a systematic appraisal of a medical
intervention in terms of the areas shown inTable 1. The
composition of the group ensures that discussion centres on
the clinical relevance of evidence summaries and practical
interpretation. This then being the most current, pertinent
and complete data available, each guideline sets out, or
profiles, these attributes of treatment, attempts a robust
presentation of uncertainties and, where appropriate, shows

Table 1. The profile of attributes systematically appraised in guide-
lines

I effectiveness
I tolerability
I quality of life
I safety
I health service delivery issues
I resource use
I costs in the relevant health care setting



Table 2. Categories of evidence

Ia: evidence from meta-analysis of randomized controlled
trials

Ib: evidence from at least one randomized controlled trial
IIa: evidence from at least one controlled study without

randomization
IIb: evidence from at least one other type of quasi-

experimental study
III: evidence from non-experimental descriptive studies,

such as comparative studies, correlation studies and
case–control studies

IV: evidence from expert committee reports or opinions
and/or clinical experience of respected authorities

the possible bounds of cost-effectiveness that might result.
The range of values used to generate low and high cost-
effectiveness estimates reflects available evidence and the
concerns of the guideline development group. However,
simple and transparent presentation permits reworking with
different values from the ones used by the guideline group.
In this context, published economic analyses that adopted a
variety of differing perspectives, analytic techniques and
selections of baseline data are not systematically discussed
in the group process. However, where differences in guideline
group findings and influential or representative published
economic analyses occur these are explored if helpful to
the group.

Levels of Evidence and Strength of
Recommendation

To assess critically information on clinical effectiveness for
evidence-based guidelines, reviewers follow a process of
establishing the level of evidence that individual studies
provide. Papers are categorized according to study design
reflecting susceptibility to bias, and questions are answered
using the best evidence available. A discussion of our use
of meta-analytic techniques, to summarize the results of
trials, is reported elsewhere.24 Evidence categories, shown
in Table 2, are adapted from the US Agency for Health
Care Policy and Research Classification.25

Recommendations are graded A to D as shown inTable 3.
However, categories of evidence do not always simply map
onto a certain strength of recommendation. First, it is
possible to have methodologically sound (category I)
evidence about an area of practice that is clinically irrelevant
or has such a small effect that it is of little practical

Table 3. Strength of recommendation

A directly based on category I evidence
B directly based on category II evidence or extrapolated

recommendation from category I evidence
C directly based on category III evidence or extrapolated

recommendation from category I or II evidence
D directly based on category IV evidence or extrapolated

recommendation from category I, II or III evidence
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importance and therefore attracts a lower strength of
recommendation. Second, a statement of evidence may only
cover one part of an area in which a recommendation has
to be made, or evidence of similar quality may be
contradictory. To produce comprehensive recommendations,
a guideline group has to extrapolate from the available
evidence. This sometimes leads to lower strength recommen-
dations based upon category I evidence. In addition to the
strength of clinical evidence then, recommendations may
reflect the applicability of the evidence to the population of
interest; economic considerations; guideline developers’
awareness of practical issues and (inevitably) guideline
developers’ societal values.

To apply a strength of recommendation to cost information
presents some immediate difficulties. For example, it is
possible that a large well conducted trial may estimate some
overall resource savings for a new treatment, but unless
these findings are generalizable to normal care they may
not reflect the best evidence possible. Resource measurement
taken from other sources, for example insurance claims
databases, may be subject to unknowable influences, parti-
cularly selection biases, and thus not provide a reliable view
either. Commonly in health care, alternative treatment
strategies feature small differences in outcome and precise
and internally valid trials are required not just to measure
differences in health outcome reliably but also (correlated)
differences in resource consequences. The approach adopted
by the guidelines group for cost recommendations is to
apply the same categories of evidence used for effectiveness
to resource use and, additionally, to establish the generaliz-
ability and relevance of findings by mapping their conse-
quences onto current national patterns of resource use. For
example the SOLVD trial, for the treatment of heart failure
with an ACE-inhibitor,26 reported rates of hospitalization
for heart failure in the placebo group consistent with rates
reported nationally for England. Hence the reduction in
hospitalization in the active treatment group is consistent
with improved health outcomes reported in the trial and
plausible in the English setting. Conversely, health insurance
claims databases may well show apparent overall cost
equivalence (or even savings) for patients using newer and
more expensive SSRI antidepressants rather than older
tricyclic drugs. Selection biases (both known and unknown)
may make such analyses of limited value. More fundamen-
tally they simply may not apply to the British health care
system with different approaches to, and costs of, hospitaliz-
ation.

Consequently, the facets of evidence for both resource
use and health outcome, as well as the generalizability of
those data determine the strength of a recommendation
concerning cost-effectiveness. Recommendation wording and
the grade attached occurs by structured consensus, being
determined by the overall quality of evidence as interpreted
by the guideline development group. This approach is
inevitably cautious, but may have advantages over the
vagaries of clinicians enthusiasm to use new treatments, or
overly enthusiastic and optimistic economic modelling.



Applying Costs to Resource Use

While a social perspective in economic evaluation is
desirable, in practice due to the (un)availability of data,
analyses of costs are often limited to those borne by the
NHS. Unit cost data used in guidelines are those in the
public domain; it is beyond the scope of the guideline
development process to conduct new costing studies.

The approach is incrementalist, thinking of the net costs
and consequences of changes in practice. Costs are calculated
by attaching published average national unit costs to resource
items. Economists often argue that, for decision-making
purposes, marginal costs are preferable to average costs.27

While the problems associated with average unit costs are
recognized, there is no generally valid or accepted method
for presenting marginal costs on items or procedures and
these will vary from locality to locality. The simple
presentation of analyses permits decision-makers to apply
different unit costs where such information is locally avail-
able.

An Example: First Line Use of
Antidepressants in Primary Care

A commentary on the recent North of England guideline
addressing the first line use of antidepressants for depression
in primary care is provided here. Both a shortened published
form and a full resource document are available for interested
readers.14,28 The commentary is selective, illustrating the
treatment of economic issues by the group.

Antidepressants are the mainstay treatment of depression
in UK primary care, with one million person-years of
treatment provided annually in 1995. The purchase cost of
these drugs was £145 million per year but is increasing
dramatically as newer (and more expensive) antidepressants
receive greater use. There remains considerable uncertainty
about the appropriate use of selective serotonin reuptake
inhibitors (SSRIs), a relatively new group of antidepressants.
SSRIs cost, on average, 5 to 6 times more to purchase than
traditional tricyclic antidepressants, although the effect on
overall health care costs has been hotly contested.

A Summary of the Evidence

There is good trial evidence on the short-term relative efficacy
and tolerability of the various groups of antidepressants from
short term trials (generally conducted over 12 weeks and in
secondary care settings). Tricyclic antidepressants appear
slightly more efficacious than SSRIs or related drugs,
although this effect is of uncertain practical importance
(Figure 1). Since the group were concerned about consistency
of measurement between studies (either different instruments
were used to estimate the same common underlying effect,
or where poor inter rater reliability was likely) standardised
scores based on standard deviation values were calculated
for each trial. This has the advantage of providing a robust
comparison but is hard to interpret. Calculated as a weighted
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Figure 1. Efficacy of individual SSRIs and related antidepressants
versus alternative antidepressant drugs: standardised weighted
mean difference

mean difference, patients on tricyclics scored on average
one third of a Hamilton Depression Rating Scale point
more, with confidence intervals ranging from no effect to
almost three quarters of a point.

SSRIs and related drugs are slightly better tolerated than
tricyclic antidepressants, as measured by reduced risk of
drop-out in trials (Figure 2). For one hundred patients,
typical of conducted trials and over 12 weeks of treatment,
four more would withdraw from treatment on a tricyclic
than an SSRI, with confidence intervals from 1.5 to 6.8
Analysis of dropout by stated reason for withdrawal was
not attempted because of inconsistent (and sometimes
questionable) assessment in trials.

Much of the debate about the relative cost-effectiveness
of SSRIs hinges on greater use of health care resources for
those receiving tricyclics due to withdrawal from therapy,
sedation-related accidents and toxicity associated events.
The group wanted to explore the likely bounds of these
effects to weigh-up the case for the use of the SSRIs. This
required the use of epidemiological data since, for example,
fatal poisonings associated with any antidepressant are so
rare that no trial is ever likely to be conducted that will be
big enough to obtain robust estimates.

Poisoning fatality data associated with antidepressants for

Figure 2. Relative risk of drop-out, individual SSRI or related
drug versus alternative antidepressant.



England and Wales for 3 years (1993–95) were combined
with volume of antidepressant use data for the same
period to estimate death rates associated with specific
antidepressants. Interpreting estimated death rates requires
care: higher death rates may be explained by trends in the
use of certain drugs with more severely depressed and co-
morbid patient groups as well as underlying pharmacological
toxicity. This analysis demonstrated both the rarity of fatal
overdose and the large range of rates associated with
individual antidepressants. Overall, one fatality may be
expected for about every 3 000 patient-years of treatment
(Table 4). However, tricyclic antidepressants (excluding
lofepramine) feature a substantial cardiovascular toxicity
and a higher associated fatality rate. SSRIs, as a group, are
relatively safe, with one fatality for every 100 000 patient-
years of treatment. One second generation tricyclic antide-
pressant appears atypical: lofepramine features a fatality rate
similar to the SSRIs of one fatality for every 59 000 patient-
years of treatment.

Fatal poisonings are categorized according to whether
single or multiple substances were ingested. Multiple
ingestion involves taking other medicinal substances as well
an antidepressant and so is more difficult to interpret. Nearly
70% of all antidepressant associated poisoning fatalities
involved a single ingested antidepressant. Fatalities are also
trichotomized as accidental, deliberate or poisoning of
unknown intent. Since only 15% are recorded as accidental,
it is uncertain whether fatalities could be significantly
reduced by a policy of wide scale switching to less
toxic antidepressants.

The majority of cases of antidepressant poisoning may
not result in a fatality but be severe enough to require
hospitalization. Additionally some hospitalizations due to
accidents may arise from inappropriate tricyclic sedation.
(Of course, sometimes sedation is an intended and necessary
treatment effect.) National data exists on the total number
of hospitalizations for poisoning and trauma, and it was

Table 4. Fatality toxicity associated with antidepressants

Single substance death Single and multiple
rate1 substance death rate

DR ci22 ci1 DR ci2 ci1

Overall 0.339 0.328 0.349 0.492 0.479 0.505
SSRIs3 0.010 0.006 0.013 0.041 0.034 0.048
Lofepramine 0.017 0.010 0.025 0.062 0.047 0.076
Tricyclic and 0.577 0.559 0.595 0.808 0.787 0.830
related4

1Death rate (DR) by fatal poisoning and associated with named antidepress-
ants, per 1000 person-years of treatment.
295% confidence intervals associated with each drug were calculated as
DR61.96SE, where the standard error (SE) was estimated as (p(1-p)/n).

using the number of treatment episodes (n) and probability (p) of a fatal
poisoning. The average duration of a treatment episode was assumed to
be 3 months, thus treatment episodes equal patient-years of treatment
multiplied by four.
3Includes citalopram, fluoxetine, fluvoxamine, paroxetine and sertraline.
4Includes all tricyclic and related antidepressants except lofepramine.
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possible to make high and low estimates of the number of
these attributable to tricyclic antidepressant use.

The guideline group developed two scenarios, optimistic
and conservative, to explore the merits of using SSRI and
lofepramine antidepressants instead of other tricyclics. These
provide a profile of the likely consequences in changes in
GP and outpatient visits, and psychiatric, poisoning and
accident admissions alongside the likely costs. Consequently,
the incremental cost-effectiveness of using lofepramine
ranged from £60 000 to £520 000 per life saved, and
subsequently switching from lofepramine to an SSRI was
estimated from £7.1 million to £60 million per life
saved. The group consequently derived their treatment
recommendations (Table 5).

The process of the guideline group in exploring the use
of antidepressants involved much lively debate. However,
when possible bounds had been explored to the satisfaction
of all members, reflecting current health service resource
use due to depression, the group were confident to reject
claims that first line SSRI use could provide acceptable
value for money. Analysis involved a top-down approach
starting with all the resources in the health care system that
could be assigned to depression and use of tricyclics, and
examined the extent to which a policy of moving to newer
drugs could reduce their use. There were inadequate data
to make a sensible attempt at a bottom-up analysis.

The weakness of the modelling approach of cost-
effectiveness analysis can be seen in one published analysis,
which claimed to show that paroxetine was more cost-
effective than imipramine29 and which caused considerable
debate.30,31 The work of other analysts who revisited the
key assumptions of the model led to opposite conclusions.32

One large pragmatic trial conducted in the US has attempted
to resolve the issue of overall health care costs using
different antidepressants,33 but, due to design limitations, its
findings have no obvious interpretation in the UK setting.34,35

Potentially, life-years gained (a common metric in econ-
omic evaluations) could be gauged from estimates of lives
saved from fatal posioning. The average age of death due
to antidepressant fatal poisoning is 39 for men and 46 for

Table 5. Selected treatment recommendations

Recommendations

I As they represent the most cost-effective option, tricyclic
antidepressants should be used as the routine first line drug
treatment for depression in primary care (C).

I The choice of antidepressant should be based on individual
patient factors; these would include (D):
– the desirability or otherwise of sedation or other effects

associated with a particular drug;
– previous response to a particular drug;
– co-morbid psychiatric or medical conditions;
– concurrent drug therapy.

I If the toxic effects of the older tricyclic antidepressants are
perceived to be a problem, for example in a patient who has
previously taken a drug overdose, then lofepramine is a more
cost effective choice than an SSRI (C).



women, with a population average remaining life-expectancy
of about 35 years for both.36 However, this is likely to be
an overestimate of life expectancy for this patient group
due to comorbidity and the remaining risk of future toxic
overdose. To accurately measure life-years gained would
require a lifetime disease and intervention model, for which
there is no adequate data. The group felt that to attempt
such an analysis would be heroic, feature huge uncertainty
and be unlikely to alter the final recommendations.

Discussion

Evidence-based guidelines are a vehicle for a representative
group of clinicians to explore the evidence relating to a
treatment area and derive appropriate recommendations that
are transparent to their colleagues. In the guideline on
antidepressant use there was insufficient information to
sensibly calculate a cost/QALY. Even, if such calculation
had been possible it is unclear how much additional value
would have been attached to this information. Instead, the
clinicians approached the issue of treating depression by
thinking about the profile of treatment attributes. This may
reflect an appropriate response to the disparate effects of
treatment, some good–some bad, requiring a different
cognitive model to a simple (concealing) aggregation.
Seldom can a treatment’s value be adequately captured by
a simple cost-effectiveness construct and it is apparent that
the general practitioners in the group were not working with
a pre-defined notion of ‘worthwhile’ in the way that health-
economists often approach concepts of efficiency. The cost-
effectiveness approach was useful to the guideline group
addressing depression to summarize a range of sequelae of
treatment that they were concerned might be important once
they were convinced there was no important difference in
efficacy or tolerability.

Introducing economic data into evidence-based guidelines
introduces some methodological challenges: specifically in
providing valid, generalizable cost estimates, in the grading
of cost ‘evidence’ and in finding a presentation helpful to
clinicians. One solution, reported here, is for levels of
evidence attached to the resource consequences of treatments
to mirror those used for clinical effectiveness. The validity,
susceptibility to bias, and generalizability of different sources
of resource data are ultimately an empirical question and
different viewpoints are possible. Adoption of a different
system would suggest movement towards separate grading
of costs and treatment effects.

The recent UK health care reforms place a great emphasis
on clinical and cost-effectiveness guidelines. However, the
influence of these may depend largely on whether NICE,
responsible for their dissemination, is perceived by clinicians
as a government organ for cost-containment or an independent
body delivering valid and relevant science. A more subtle
issue is whether such science can be delivered through such
a centralized mechanism.

The evaluation of pharmaceuticals will remain an important
aspect of guideline development. The pharmaceutical industry
might consider how to enhance the likelihood of a favourable
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response to new pharmaceuticals from the guideline process.
Most important is to ensure that forthcoming trials address
the impact of their products on patient health in physical
terms. Physical measures describing effectiveness, adverse
events, safety, compliance and quality of life, alongside
resource consequences, are most likely to inform doctor–
patient interactions. Our other guideline addressing a mental
health area, the primary care management of dementia, has
a clear illustration of this point.13 For the treatment of
Alzheimer’s disease with recently introduced donepezil
hydrochloride, the group concluded on the basis of the
available phase II and III trials that there was insufficient
evidence to recommend its use, or to continue secondary
care initiated prescribing. This finding can be contrasted
with a recent Development and Evaluation Committee (DEC)
report which suggested, using a cost per QALY framework,
that treatment might be cost-effective.37 The DEC finding
was remarkable given the small and clinically questionable
effect upon cognitive function, no improvement in quality
of life in direct measurement and no evidence that the drug
achieves any worthwhile effect at the stage where dementia
has become severe enough to merit residential care.

A conceptual model for introducing economic concepts
appropriately into guidelines has been developed. It remains
a research issue whether guidelines, with or without cost-
effectiveness, result in worthwhile behavioural change in
clinicians, and there is an ongoing trial programme in Britain
to address this. Recent published work relates only to
primary care and largely addresses focused clinical questions
rather than broad disease areas: the methodology needs to
be applied by other teams and their experiences drawn
upon. Evidence-based cost-effectiveness guidelines should
be considered as a fledging science with tremendous
potential, if carefully nurtured, to improve the scientific
basis of clinical care.
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