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SUMMARY
Background: A large proportion of people with depression and
anxiety go unrecognised by their general practitioner (GP). Casefinding does not appear to be effective on its own.
Aim: To compare the effectiveness of case-finding followed by
computer-generated patient-specific guidelines with usual care
for the management of common mental disorders in primary
care.
Design of study: Individual patient randomised controlled trial.
Setting: Five general practices in Bristol and Cardiff.
Method: 762 individuals aged ≥16 years scoring ≥12 on the
Clinical Interview Schedule Revised were randomised. The
experimental intervention required participants to complete a
computerised psychosocial assessment that generated a report
for the GP including patient-specific treatment recommendations. The control patients were treated as usual with access to
locally agreed guidelines.
Results: Participants’ 12-item General Health Questionnaire
(GHQ) score dropped irrespective of treatment allocation. The
experimental group had a significantly lower GHQ score at
6 weeks, but not at 6 months. Recovery at 6 months was 3%
greater among those receiving the experimental intervention
(95% confidence interval [CI] = -4 to 10). Treatment was not
significantly associated with quality of life or patient
satisfaction.
Conclusion: Only small benefits are likely from using casefinding followed by patient-specific guidelines to improve
clinical management of common mental disorders in primary
care. However, depression and anxiety are important public
health problems so the utility of such systems should be further
investigated.
Keywords: computer-assisted decision making; randomised
controlled trial; primary health care; mental disorders.
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Introduction
HE common mental disorders of anxiety and depression
affect up to a third of all general practice attenders.1,2
Primary care physicians may only recognise up to 50% of
those suffering from these conditions at initial presentation, but
a further 25% are likely to be diagnosed during the following
3 years.3 However, 10–35% of patients may still be unwell and
unrecognised at 3 years, leading to prolonged mental illhealth.3 Improvements in the detection of psychiatric disorders
might be achieved using self-administered case-finding questionnaires such as the 12-item, self-administered General
Health Questionnaire (GHQ-12), which can be completed and
scored easily with a sensitivity of up to 90%.4 Such questionnaires are not used routinely in clinical practice largely
because trials have previously indicated that they are of little
benefit on their own.5 In their systematic review, Pignone et al
suggest that screening in combination with improved patient
management could lead to improvement in clinical outcomes.6
Based on this review, the US Preventive Services Task Force
recommends screening adults for depression in clinical practices that have systems in place to assure accurate diagnosis,
effective treatment, and follow-up.7
Guidelines for the management of anxiety and depression in
primary care are widely available.8-11 They are most likely to be
acted upon if their users participate in their development12 and
if patient-specific reminders regarding treatment are provided
at the time of consultation.13,14 Computer-based clinical decision support systems are capable of combining patient information with treatment guidelines to produce patient-specific
prompts.15 Self-administered computerised assessments of
common mental disorders are reliable, unbiased and valid,
and can be completed easily by patients within primary care.16
It is therefore possible to base computerised clinical decision
support systems on a standardised assessment of psychiatric
disorders, itself administered by computer.
We conducted a randomised controlled trial to evaluate the
clinical effectiveness of case-finding followed by feedback of
computer-generated patient-specific clinical guidelines to the
general practitioner (GP) compared with case-finding and
usual care supplemented only by locally-agreed guidelines for
the management of symptoms of common mental disorders in
primary care.

T

Method
Setting and participants
Five general practices in Bristol and Cardiff participated in the
study. Ethical approval was given by the Bro Taf Health
Authority and United Bristol Healthcare Trust Local Research
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HOW THIS FITS IN

The results should be used in conjunction
with a clinical assessment

What do we know?

Date: XX/XX/XXXX

Symptoms of depression and anxiety are
very common among primary care attenders,
but can go unrecognised by general practitioners. This may
lead to prolonged ill-health and inappropriate use of resources.

What does this paper add?
Case-finding followed by the use of computer-generated
patient-specific guidelines was associated with a significantly
lower mean General Health Questionnaire (GHQ) score when
compared with usual care 6 weeks after randomisation. Given
the frequency and public health importance of depression and
anxiety, even a small difference in recovery could provide
valuable assistance in their management.

Ethics Committees. Participants were consecutive attenders
of the selected surgeries, who were aged 16 years and over,
had been invited to complete the GHQ-124 and scored three
or more. The GHQ-12 was completed while waiting to see the
GP and scored by the research assistant. The GP then
applied the following exclusion criteria: previous diagnosis of
psychotic illness, mental handicap or cognitive impairment,
language or literacy difficulties, severe or terminal physical illness. Those who remained eligible and gave informed consent were invited by the research assistant to make an
appointment to complete the initial assessment using the
computer-administered version of the Clinical Interview
Schedule Revised (CIS-R).16,17
The CIS-R took 10–45 minutes to complete in a consultation
room. Sociodemographic and clinical characteristics and quality of life were also measured at this computerised assessment. The CIS-R has been demonstrated to be a reliable and
valid measure of psychiatric morbidity in both computer- and
interviewer-administered versions.16,17

Assignment and masking
Individuals scoring ≥12 on the CIS-R were randomised using
a code generated within the computerised assessment that
did not allow for any external interference. Allocation was
therefore concealed from the researcher and the trial participant. Randomisation was stratified by practice, severity of
illness (CIS-R score ≥18), and GP. Due to the nature of the
interventions, blinding of GPs was not maintained after the
initial concealed random allocation of treatment.

Protocol
All participating GPs were provided with clinical practice
guidelines based on the ICD10-PHC10 and invited to contribute to the drafting of these guidelines, which included a
list of local voluntary sector and self-help groups.
In addition to the local guidelines, treatment of patients in the
intervention group involved feedback to the GP of a computergenerated report providing details of psychiatric symptoms,
probable psychiatric diagnosis, social impairment, major life
events, likely suicide risk, and patient-specific treatment recommendations. For example, if a patient scored >20 on the
CIS-R, antidepressant medication was recommended of a
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Subject: X

Somatic symptoms 3*
Worry over physical health 1
Irritability 0
Poor concentration 2*
Fatigue 2*
Sleep problems 0
Depression 3*
Depressive ideas 3*
Phobias 2*
Worry 2*
Anxiety 4*
Panic 0
Compulsions 0
Obsessions 0
Social impairment: things are more difficult but
everything gets done
*Symptoms with scores of 2 or more are probably significant
Total score 22§
total score of 12 or more indicates
a clinically significant level of distress
§A

Probable primary diagnosis is: agoraphobia
Diagnosis confirmed by: an unreasonably strong fear or
avoidance of leaving home, crowded shops, and public
transport — usually worse when unaccompanied. The probable
secondary diagnosis is: mixed anxiety and depressive disorder.
Alcohol misuse score 4: alcohol use unlikely to cause harm.
Suicide risk: subject feels hopeless but no suicidal thoughts.
Subject has a past psychiatric history.
Medication
At this severity antidepressants are likely to be effective: choose
a less sedating antidepressant, for example, imipramine, or a
selective serotonin reuptake inhibitor (SSRI).
Psychological management
Agoraphobia: avoidance of feared situations allows fear to grow
stronger. Draw up hierarchy of feared situations. Encourage
exposure starting with easiest first. Self-help leaflet.
Social management
Mainly worried about family (including spouse or partner).
Becomes depressed about own mental health. Problems with
grown-up children. Satisfied with current marital relationship.
Upset about serious illness or injury that occurred more than
6 months ago.
Figure 1. An example of a computer-generated report provided to
the GP as part of the intervention.

type and dose based upon the usual practice of that surgery.
If a patient complained of poor sleep, a sedative antidepressant was recommended, or if the patient indicated a desire for
support following a recent life event, the phone number of the
local self-help group was included on the report given to the
GP. An example of a report generated by the computerised
version of the CIS-R is presented in Figure 1. The GP received
this report on the day of the patient’s computer-administered
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GHQ-12 score
of <3 (n = 4290)

Completion of
GHQ-12 (n = 7242)

GHQ-12 score of
≥3 (n = 2952)

Excluded
by GP
(n = 222)

Patient does not consent to
participate in RCT (n = 926)

Patient informed of RCT
(patient information sheet,
discussion with researcher)
(n = 2730)

Patient does not attend
CIS-R appointment.
(Cancelled n = 71,
non-attenders n = 579)

Patient consents verbally to
participate in RCT.
Appointment arranged for
CIS-R (n = 1804)

CIS-R score of <12
(n = 344)
GHQ-12 missing (n = 13)
GHQ-12 non-casea
(n = 35)

Patient attends CIS-R
appointment. Signs consent
form. Completes CIS-R
(n = 1154)

CIS-R score of ≥12
and GHQ-12 case
(n = 762)

Intervention
(n = 365)

Control
(n = 397)

a

Where there was a delay between completing the GHQ and attending
the CIS-R, assessment participants were asked to complete the GHQ
again and were excluded if they scored <3. RCT = randomised

controlled trial. CIS-R = Clinical Interview Schedule Revised
Figure 2. Recruitment and randomisation.

assessment either as a paper copy or directly scanned into the
practice’s computerised patient notes. The patient was invited
to make an appointment with his/her GP within 7 days of the
assessment to discuss the results.

Outcome measures
Outcome was assessed at 6 weeks and 6 months after
randomisation via postal questionnaires. Non-responders
were reminded by post and telephone. The primary clinical outcome was GHQ-12 score analysed as a continuous
variable (Likert method scoring for each of 12 items
[0,1,2,3] to provide a total score of 0–364) at 6 weeks after
randomisation. A high score represents poor mental
health. Recovery from common mental disorder was
defined as a score of ≤2 on the GHQ-12 (scored 0,0,1,1)
at follow-up,4 assuming a poor outcome for those with
missing data.
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Quality of life was measured on a 6-item scale (3 from the
Sickness Impact Profile18 and 3 from the SF-3619) resulting in
a score of 0–12 with a high score indicating better quality of
life. Finally, a single question assessed participants’ satisfaction with treatment: ‘If a friend were in need of similar help
from a GP would you recommend your GP to him/her?’.

Statistical analysis and sample size
Analysis of variance and covariance was used to study the
associations between treatment and GHQ score and quality
of life.20 The associations between treatment and both
recovery and patient satisfaction were examined using the
χ2-test. A repeated measures analysis of variance investigated the interaction between time and treatment allocation.
The main comparative analyses were undertaken only for
those subjects with follow-up data. The association between
treatment and GHQ score at 6-month follow-up was compared using two methods of managing missing data; either
imputations using a regression model based on previous
GHQ score, or carrying forward the last known GHQ score.
Missing data were imputed using Stata Version 6; all other
analyses were performed using SPSS Version 10.
With 750 participants in total (375 in each group) a 10%
difference in recovery at 6-week follow-up would be detected between the intervention group and the control group at
80% power and 5% significance (expected prevalence of
common mental disorder 30% and 40% respectively). We
aimed to recruit 870 individuals to allow for loss at follow-up.

Results
Participant flow and follow-up
Full details of the recruitment and randomisation procedure
are outlined in Figure 2. Of the 762 randomised participants,
622 (82%) returned questionnaires at 6 weeks and 567
(74%) at 6 months; 527 individuals (69%) returned questionnaires at both follow-up points. The response rate was
greater in the control group than in the intervention group at
each follow-up point, more notably at the 6-month follow-up
(79% versus 70%, P = 0.006).

Characteristics of participants
The characteristics of the experimental intervention and
control groups were similar at randomisation (Table 1). Of
the 762 randomised participants, 97 (13%) met criteria for an
ICD-10 diagnosis of mild to moderate depression only, 74
(10%) met criteria for an ICD-10 anxiety disorder only (generalised anxiety disorder, phobia, or panic disorder), while a
further 21 (3%) participants met criteria for both. Overall,
164 participants (22%) reported only depressive symptomatology, 65 (9%) reported only symptoms of anxiety; the
majority (n = 498, 65%) reported both types of symptom.
The average GHQ score at randomisation was similar in the
235 individuals who did not return questionnaires at both follow-up points and the 527 completers (22.1 versus 21.7
respectively, P = 0.46). However, non-responders were significantly younger (37.8 years versus 45.2, P<0.001), less likely
to be married (50% versus 63%, P = 0.003), and less likely to
be financially comfortable (9% versus 18%, P = 0.006). Nonresponders were also less likely at baseline to recommend
their GP to a friend (70% versus 79%, P = 0.005).
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satisfaction at 6 weeks and GHQ score at 6 weeks, adjusting for GHQ at baseline, with satisfied patients having a
lower GHQ score (15.1 versus 16.5, P = 0.03). Adjusting
for any of these potential confounders did little to alter the
results presented in Table 2.
Not surprisingly, the strongest predictor of GHQ score at
follow-up was the baseline GHQ score, with a significantly
greater reduction in GHQ score at 6 weeks seen among
those individuals whose baseline score was in the top quarter of the distribution. Furthermore, the baseline GHQ score
modified the treatment effect such that the intervention effect
appeared stronger in individuals with a low GHQ score
(GHQ score of <17; mean GHQ score at 6 weeks was 11.5
in the intervention group versus 13.8 in the control group, P
= 0.01). Neither diagnosis nor the practice attended by the
participant influenced the association between treatment
allocation and GHQ score at 6 weeks after randomisation.

Table 1. Sociodemographic and clinical characteristics at
randomisation.
Characteristics

Control
n = 397 (SE)

Intervention
n = 365 (SE)

42.4 (0.7)
22.9 (0.4)
21.6 (0.3)
4.7 (0.1)
34 (2)
60 (2)
45 (2)
63 (2)
15 (2)
84 (2)

43.5 (0.8)
24.0 (0.5)
22.1 (0.3)
4.8 (0.2)
28 (2)
58 (3)
44 (3)
61 (3)
16 (2)
79 (2)

66 (2)

61 (3)

52 (3)

49 (3)

Mean age in years
Mean CIS-R score
Mean GHQ score (Likert scale)
Mean quality-of-life score
Percentage male
Percentage married/cohabiting
Percentage not in paid employment
Percentage home owners/occupiers
Percentage living comfortably
Percentage car owners
Percentage with long-standing
disability/infirmity
Percentage ever prescribed
antidepressants

Effect of treatment on recovery
There was not a statistically significant treatment effect on
recovery at either follow-up point (Table 3). The 95% confidence interval (CI) around the observed 3% greater
recovery rate associated with intervention treatment at
6 weeks ranged from 4% less recovery to 10% greater
recovery. Using data for completers only did not alter
these conclusions.

SE= standard error.

Effect of treatment on GHQ score
On average, all participants experienced a reduction in GHQ
score, most notably in the first 6 weeks of follow-up (Table 2).
At 6 weeks after randomisation, participants allocated to the
computer-generated patient-specific guidelines group had a
significantly lower average GHQ score than those receiving
usual care (14.8 versus 16.0, P = 0.04). This significant effect
of treatment on GHQ score was not maintained at 6 months
follow-up. Although there was a significant within-subject
effect of time (F = 239.8, degrees of freedom [df] = 2,
P<0.001), there was no strong evidence to support an interaction between time and treatment allocation (F =2.57, df = 2,
P = 0.08).
These analyses included participants who had data available at each point of follow-up. Missing GHQ data at 6-month
follow-up were estimated using the two methods described
in the Methods section; both analyses resulted in almost
identical estimates of mean GHQ scores as those presented
in Table 2.

Effect of treatment on quality of life
Baseline quality-of-life scores were available for 745 individuals. Quality-of-life score at follow-up was not significantly
associated with treatment allocation (Table 4). On average,
all individuals experienced an increase in score over time,
indicating an improvement in quality of life. Baseline GHQ
score and presence of a long-standing illness, disability, or
infirmity were most strongly associated with quality of life at
6 weeks, adjusting for quality-of-life score at baseline.
However, adjustments for these variables did not alter the
results presented in Table 4.

Effect of treatment on patient satisfaction
Participants were asked if they would recommend their GP
to a friend in need of similar help. The participants had a
high degree of satisfaction, with 76% at baseline saying that
they would recommend their GP. This level of satisfaction
was consistent over the follow-up period (73% and 76% at
6 weeks and 6 months respectively). Treatment group had
little effect on satisfaction; for example, at 6 weeks follow-up
72% of participants receiving control treatment and 75% of
participants allocated to the experimental intervention were
satisfied with their GP (P = 0.56).

Predictors of outcome and effect modifiers
Financial status (comfort of living, house ownership, car
ownership) and previous use of antidepressants were significantly associated with GHQ score at 6 weeks, adjusting
for GHQ at baseline. Patient satisfaction at baseline did not
significantly affect GHQ score at 6 weeks. However, there
was a significant cross-sectional association between

Table 2. Mean GHQ scores at baseline and at follow-up adjusted for baseline GHQ scores with analysis of covariance.
Treatment
Control
Intervention

n

Baseline GHQ score
Mean
(95% CI)

397
365

21.6
22.1

(21.0 to 22.1)
(21.5 to 22.8)

n
323
287

6-week GHQ score
Mean
(95% CI)
16.0
14.8

(15.2 to 16.8)
(14.0 to 15.6)
P = 0.04

n

6-month GHQ score
Mean
(95% CI)

301
244

14.5
14.2

(13.6 to 15.4)
(13.2 to 15.2)
P = 0.61

Analyses based on actual follow-up data. GHQ = general health questionnaire.
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Table 3. Effect of treatment on recovery rate (GHQ score of <3) at
follow-up.a

Treatment
Control
Intervention

6 weeks
Percentage recovered
(95% CI)

6 months
Percentage recovered
(95% CI)

35 (30 to 40)
38 (33 to 43)
P = 0.38

39 (34 to 44)
35 (30 to 40)
P = 0.20

a

Recovery indicated by GHQ score of <3 at follow-up. Analyses
assume poor outcome for patients with missing data. GHQ = general
health questionnaire.

Discussion
Summary of main findings
Case-finding followed by feedback to GPs of psychiatric
assessment and computer-generated patient-specific guidelines was associated with a significantly lower mean GHQ
score 6 weeks after randomisation when compared with casefinding followed by locally agreed guidelines under service
conditions in primary care. The difference of 1.2 points
between groups on the GHQ does not reflect a clinically relevant effect. Although we did not demonstrate a significant
treatment effect on recovery from episodes of common mental disorders, we cannot exclude the possibility that up to 10%
more (or 4% fewer) patients might recover when patientspecific guidelines are used. Again, although non-significant
in this study, there is a suggestion that use of such guidelines
may be associated with a faster treatment effect. Given the
prevalence and public health importance of depression and
anxiety, any potential improvement in speed of treatment
response should be investigated further, ideally with the benefit of an economic analysis, before the use of such guidelines
is dismissed as a useful adjunct to the treatment of common
mental disorders.

Strengths and limitations
We were aware of the need to screen a very large number of
general practice attenders in order to successfully identify
sufficient eligible participants. Our greatest problem in
recruitment arose because less than half of all eligible attenders agreed to participate in the trial. Although disappointing, this level of participation observed over sustained periods of extensive recruitment is probably a realistic reflection
of the limitations inherent to this topic of research and is not
unique to this study. This relatively high refusal rate might
have been due to reluctance to participate among those with
mild symptoms of anxiety and/or depression, who might
have attended the practice for somatic complaints.

We did successfully recruit sufficient participants estimated by our a priori power calculation but this was based on a
10% difference in prevalence of cases of psychiatric disorders at 6-week follow-up. In fact, we observed a difference
of only 3% (95% CI = -4 to 10) and a study powered for this
would have needed to be much larger. The possibility of a
type 2 error remains.
Among the randomised participants, attrition rates at 6week and 6-month follow-up were favourable (19% and 26%
respectively) in comparison with many randomised controlled trials of antidepressant treatment.26 Although differential drop-out existed between the randomised groups, it is
important to note that completers and non-responders were
similar in their baseline GHQ score. Furthermore, we repeated the analyses using two methods of managing missing
data, neither of which led to a change in the interpretation of
the results.
The design of the trial led to the inclusion of attenders in primary care who might already have been identified by the GP
and treated for a psychiatric disorders. This would have tended to reduce any likely therapeutic benefit from the intervention. In addition, we included participants who would not have
been recruited into most antidepressant trials, as they had
less severe illnesses. For example, only a quarter of our sample met criteria for an ICD-10 diagnosis of mild to moderate
depression or anxiety, while 64% scored ≤25 on the CIS-R at
baseline, which is approximately equivalent to a Hamilton
Rating Scale for Depression score of <18.27 Both these factors might have reduced the likely treatment effect, although
our subgroup analysis suggested a larger treatment effect in
the less severe group.
It should be noted that all trial participants completed the
case-finding procedures, and their inclusion in the study
would have alerted GPs to the presence of clinically relevant
psychiatric morbidity. A greater treatment effect might have
been observed in a cluster randomised trial, in which contamination of the treatment process is minimised. However,
such a design would have required a much larger study
sample.
Finally, as we were limited by the lack of any assessment
of whether the intervention actually affected the process of
treatment offered by the GP (for example, prescription of
antidepressants), it is unclear whether we should even
expect any treatment effect to be observed.

Comparison with existing literature
Previous studies specifically investigating the effect of casefinding followed by feedback and treatment advice on clinical outcome among primary care patients with psychiatric

Table 4. Mean quality-of-life scores at baseline and at follow-up adjusted for baseline scores with analysis of covariance.
Treatment
Control
Intervention

n
387
358

Baseline QoL score
Mean
(95% CI)
4.7
4.8

(4.4 to 4.9)
(4.5 to 5.1)

n
319
283

6-week QoL score
Mean
(95% CI)
5.8
5.9

(5.4 to 6.1)
(5.5 to 6.2)
P = 0.73

n
299
243

6-month QoL score
Mean
(95% CI)
6.2
6.4

(5.8 to 6.6)
(6.0 to 6.9)
P = 0.52

Analyses based on actual follow-up data. Quality of life based on difficulties arising in social, recreational, and domestic circumstances. A high
score indicates better quality of life. QoL = quality of life.
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disorders are limited, and have tended to include older
patients or patients with more severe symptoms of
depression at baseline.6 The exact interventions, outcome
measures, and length of follow-up vary between studies,
making interpretation difficult. Thus the effect sizes summarised in the systematic review of Pignone et al6 range
from a significant 32% greater recovery at 1-month followup among patients receiving intervention to a non-significant 1% greater recovery at 6-month follow-up among the
intervention group.21,22
A more recent systematic review of management of
depression in primary care reports similar difficulties in summarising heterogeneous studies.23 The authors concluded
that those strategies effective in improving patient outcome
generally involved more complex interventions that incorporated education, nurse care management, and improved
liaison between primary and secondary care. The two trials
listed as investigating the effect of computer-based clinical
decision support systems for management of more severe
depression showed no significant impact on clinical outcome.24,25 Although patient-specific, the feedback received
by GPs in these studies tended to act as a simple reminder
of antidepressant dosage and prescription, and number of
follow-up visits made.

Implications for future research
The results from this trial suggest that there may be only
small benefits in combining case-finding for psychiatric disorders with individually tailored clinical guidelines generated
as a result of a computer-administered assessment. As we
still understand relatively little about the most effective treatments for depression and anxiety in primary care settings,
we may first need more observational and exploratory studies before devising such systems to assist in the management of clinical dilemmas facing GPs. Future research that
aims to investigate the effectiveness of computerised
assessment with guidelines would benefit from inclusion of
qualitative process measures to help explore GPs’ perception of the utility and ease of implementation of such systems, together with perception of barriers to behaviour
change. These qualitative measures would provide an
understanding of why the intervention was (or was not)
associated with any clinical benefit. More relevant patientspecific computerised clinical guidelines might then be
devised which, when used within multidisciplinary clinical
teams that provide integrated and continuous care, would
help improve clinical outcome for a substantial group of
patients in primary care.
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