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Estimating probability of sustained recovery from
mild to moderate depression in primary care:
evidence from the THREAD study
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Background. It is important for doctors and patients to know what factors help recovery from depression. Our
objectives were to predict the probability of sustained recovery for patients presenting with mild to moderate
depression in primary care and to devise a means of estimating this probability on an individual basis.

Method. Participants in a randomized controlled trial were identified through general practitioners (GPs) around
three academic centres in England. Participants were aged >18 years, with Hamilton Depression Rating Scale
(HAMD) scores 12-19 inclusive, and at least one physical symptom on the Bradford Somatic Inventory (BSI). Baseline
assessments included demographics, treatment preference, life events and difficulties and health and social care use.
The outcome was sustained recovery, defined as HAMD score <8 at both 12 and 26 week follow-up. We produced a
predictive model of outcome using logistic regression clustered by GP and created a probability tree to demonstrate
estimated probability of recovery at the individual level.

Results. Of 220 participants, 74% provided HAMD scores at 12 and 26 weeks. A total of 39 (24 %) achieved sus-
tained recovery, associated with being female, married/cohabiting, having a low BSI score and receiving preferred
treatment. A linear predictor gives individual probabilities for sustained recovery given specific characteristics and
probability trees illustrate the range of probabilities and their uncertainties for some important combinations of
factors.

Conclusions. Sustained recovery from mild to moderate depression in primary care appears more likely for women,
people who are married or cohabiting, have few somatic symptoms and receive their preferred treatment.
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Introduction cases it may persist (Keller et al. 1992; Thornicroft &
Sartorius, 1993) Studies in community and primary
care populations indicate somewhat higher rates of
recovery, at around 60 % (van Weel-Baumgarten et al.
2000; Mattisson et al. 2007).

It is important for clinicians and patients to know

Depressive disorders are common, with community
point prevalence in Western Europe of about 9%
(Ayuso-Mateos et al. 2001). Depression can have a
profound impact on personal and family life and tends
to increase the use of health care resources (Simon et al.
1995). Fortunately, many people who experience de-
pression recover. In psychiatric populations between
one-third and half of patients experience no further
episodes of depression, although in up to 20% of

what factors are associated with recovery from de-
pression, in order to improve treatment decisions.
Rubenstein and colleagues proposed a Depression
Prognosis Index, which predicts 6 month recovery on
the basis of severity of symptoms at baseline, social
support, common physical symptoms and antidepress-
ant medication. This explained 40% of variance in
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recovery in a development sample of primary care
attender patients screened for depression, but only
27% of variance in a validation sample (Rubenstein
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et al. 2007). Amongst primary care consulters involved
in a trial of psychological therapy, Conradi et al. (2008)
found that the proportion of time without recurrence
of depressive disorder at 3 years was predicted by
baseline severity of depression and anxiety and by
levels of social and physical function. In the ODIN
study, baseline social function, severity of depression
and presence of personality disorder were modestly
predictive of 12-month outcome in community set-
tings (Casey et al. 2004).

These studies are useful, but they do not adequately
account for the effects of social adversity or physical
symptoms and conditions. The samples were collected
in people not necessarily presenting to the general
practitioner (GP) for help with depression or receiving
help from other health professionals. King and col-
leagues are developing comprehensive risk estimation
for the onset of depression in general practice popu-
lations (King et al. 2006). This may become relevant,
but does not currently inform the busy primary care
clinician, charged with the task of assessing and man-
aging the patient with depression, identifying which
patients presenting with depression are more or less
likely to recover and negotiating management options.

The THREAD study was an open randomized con-
trolled trial to test the clinical and cost-effectiveness
of selective serotonin reuptake inhibitors (SSRIs) plus
supportive care versus supportive care alone delivered
by GPs, for mild to moderate depression in primary
care (Kendrick et al. 2009). We collected data on a wide
range of psychological, physical and social factors
believed to have an impact on the outcome of de-
pression. Analyses of longitudinal data gathered at
two time points, 12 and 26 weeks, showed that out
of all the potential predictors examined, employment
status and somatic symptoms were significantly as-
sociated with the Hamilton Depression Rating Scale
(HAMD) as a continuous outcome. Full results of these
analyses are re-available in Kendrick et al. (2009).
Following on from this, we used this same dataset to
examine the extent to which the probability of sus-
tained recovery for people presenting to the GP who is
going to treat them for mild to moderate depression
in primary care could be predicted.

Method
Recruitment and assessment

GPs in practices recruited by three university depart-
ments (Southampton, Liverpool and London) referred
patients diagnosed with new episodes of depression
and potentially in need of treatment. Inclusion criteria
included age >18 years, symptoms for at least 8 weeks,
no antidepressant treatment within 12 months, no
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current counselling or psychological therapies, base-
line score 12-19 inclusive on the 17-item HAMD
(Hamilton, 1967) (consistent with diagnoses of mild to
moderate depression), at least one physical symptom
on the Bradford Somatic Inventory (BSI; Mumford
et al. 1991) and being in equipoise about antidepressant
drug treatment. Our exclusion criteria included preg-
nancy and breastfeeding, expressed suicidal intent,
reported significant substance misuse and a score of
>13 on the Alcohol Use Disorders Identification Test
(AUDIT) questionnaire, indicating problem drinking
(Babor & Grant, 1989).

Our baseline assessments included demographic
information on age, gender and ethnicity and on
educational, marital and employment status, health
information from the 17-item HAMD, the BSI and
AUDIT and questions on duration (time since last felt
well) of current episode, perceived cause of illness and
preferred type of treatment at baseline (supportive
care without antidepressants, supportive care with
antidepressants or no preference). We used the Life
Events and Difficulties Schedule (LEDS; Brown &
Harris, 1978) for information on severe interpersonal
difficulties and provoking agents in the year before
interview and the modified Client Service Receipt
Inventory to assess health and social services use in
the 6 months prior to interview (Beecham & Knapp,
1992). We examined participants” GP medical records
for primary care contacts, evidence of chronic physical
conditions and drug prescriptions, including anti-
depressants. We followed up participants at 12 and
26 weeks and included the HAMD on each occasion.
Randomization was performed within strata (centre
and baseline HAMD group, low or medium).

Statistical methods

We defined sustained recovery from depression on the
basis of HAMD score of <8 by 12 weeks and main-
tained at 26 weeks (Frank et al. 1991).

The variables we considered for inclusion in the
model were age, gender, ethnicity, educational, mari-
tal and employment status, depression at baseline
(HAMD), duration of current episode, somatic symp-
toms at baseline (BSI), perception that the cause of
symptoms was emotional or not, previous antidepress-
ant use, previous depression, alcohol use (AUDIT),
severe interpersonal difficulty (LEDS), if they had a
provoking agent in the year before onset, if they re-
ceived their preferred intervention (versus those who
had no preference or did not receive their preferred
treatment) and chronic physical conditions. We in-
cluded treatment arm, recruitment centre and baseline
HAMD score as they were design factors for the study.
We included age and employment status to reduce
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bias due to lack of follow-up, which was associated
with these factors. Other factors were included on the
basis of previous research evidence of association with
outcome of depression.

The model we fitted was a logistic regression in-
cluding clustering by GP. We reduced the model,
which included all possible predictors, using a back-
ward stepwise approach. Since a likelihood approach
was not possible (due to clustering and because of
slightly different samples at each stage), we removed
each variable individually and compared it with the
full model using Akaike’s Information Criterion
(AIC) 1973 version (Akaike, 1973). The variable whose
omission gave the lowest AIC was removed, while
retaining design variables and those associated with
missing status. We repeated this until the removal
of any additional variable raised the AIC. Finally, to
ensure that no significant variables were omitted,
each removed variable was re-added individually and
remained if significantly associated with recovery.
Multi-collinearity was assessed on the basis of vari-
ance inflation factors (VIFs). The final ‘reduced’
logistic model is presented with the linear predictor,
from which probabilities can be calculated.

We also show the results of the model in the form
of a probability tree to demonstrate the impact of
the significant odds ratios on probability for various
combinations and the uncertainties associated with
the estimated probabilities. It is read from left to right,
with the most influential factors according to the pre-
diction model included first. Each node represents a
characteristic of a subgroup and gives the probability
of sustained recovery for an average person with that
characteristic. The values of variables not included at
any stage are set to their mean values in the sample.
As we use this tree for illustrative purposes, we have
included only statistically significant factors.

Results
Participants

There were 220 participants in this study, of whom
186 (85 %) were followed up at 12 weeks and 167 (76 %)
at 26 weeks. The baseline characteristics of partici-
pants are given in Table 1.

Sustained recovery

In total, 58 participants (26 %) were missing a HAMD
score at either 12 or 26 weeks follow-up. Of the
162 participants who had a record of HAMD at both
follow-up points, 77 (48 %) had an HAMD score <8 at
26 weeks and were considered to have recovered;
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39 (24%) had a HAMD score <8 at both 12 and
26 weeks, fulfilling our criteria for sustained recovery.
Table 2 shows the reduced logistic regression model
of predictors of sustained recovery: this is based on
156 participants with complete data on the covariates
in the model. The model we present includes only
those factors associated with sustained recovery, in
addition to automatically included design factors. The
following covariates were not retained following the
model reduction: previous antidepressants; previous
depression; duration of current illness; severe inter-
personal difficulties at baseline (LEDS); perceived
cause is emotional; Beck Depression Inventory at
baseline; provoking agent in year before onset.

Sustained recovery was significantly (p<0.05)
associated with being female, married/co-habiting,
having a low BSI score, having a preference for treat-
ment and receiving preferred treatment. Being
married/cohabiting was significantly associated with
sustained recovery after adjustment for alcohol use
(AUDIT score). Gender was significantly associated
with sustained recovery when the model had been
adjusted for baseline BSI, AUDIT score, receiving
preference, age, employment and chronic physical
condition. There was no association between BSI
scores and the psychic anxiety symptoms item on the
HAMD, and a small association (correlation=0.25)
between BSI scores and the somatic anxiety item on
the HAMD, the total scores were moderately corre-
lated (correlation=0.35). Treatment preference was
associated with treatment arm [y*(2) =9.00, p=0.007],
with a greater preference for no drug treatment.
Within the treatment arm, 20% of patients received
their preferred treatment (i.e. antidepressant drugs)
while 49% had no preference. In the control arm,
44% received their preferred treatment (i.e. no anti-
depressant drugs) and 36% had no preference. All
VIFs were small, showing that multi-collinearity is not
a concern.

We assessed the accuracy of the model using sensi-
tivity and specificity after jack-knifing of the data
(predicting the probability of recovery for each indi-
vidual in the dataset by removing that individual and
refitting the model). The jack-knifed results were 33 %
sensitivity, 88% specificity. Sensitivity is low at the
cut-off of 0.5 as the criterion for recovery includes
around 25% of patients rather than 50%: a cut-off at
0.25 would yield sensitivity and specificity com-
bination at 62% and 69 % respectively.

Predictions of sustained recovery

The approximate probability of sustained recovery
for an individual can be derived by entering their
characteristics into the linear predictor from the
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Table 1. Participant characteristics at baseline

Mean age in years (range)
Male, n (%)
White, n (%)
Mean age completed education in years (s.D.)
Married /Cohabiting: 1 (%)
Employed, n (%)
Centre
Southampton
London
Liverpool
Mean HAMD score (s.D.)
Mean BSI score (s.D.)
Mean AUDIT score (s.D.)
Previous depressive episode, 1 (%)
Antidepressant before, 1 (%)
Duration of illness, mean (s.p.) weeks
Provoking agent in year before baseline, 1 (%)
Ongoing severe interpersonal difficulty at baseline, 1 (%)
Perceived emotional cause of symptoms, 1 (%)
Chronic physical condition, 7 (%)
Randomized to SSRI+ usual care, n (%)
Treatment preference, 1 (%)
Supportive care without antidepressants
Supportive care with antidepressants
No preference
Received preferred intervention, n (%)
No
Yes
No preference

39.9 (18-83)
67 (30)

195 (89)

17.7 (3.9)
119 (54)

145 (66)

119 (54)
51 (23)
50 (23)
15.6 (2.3)
19.4 (7.9)

47 (3.6)

137 (62)

105 (48)

157 (305)

160 (73)
77 (35)

193 (88)
91 (41)

112 (51)

77 (36)
46 (22)
91 (43)

60 (28)
63 (29)
91 (43)

HAMD, Hamilton Depression Rating Scale; BSI, Bradford Somatic Inventory;
AUDIT, Alcohol Use Disorders Identification Scale ; SSRI, selective serotonin

reuptake inhibitor.

model in Table 2 and transforming the result using the
equation:

exp(linear predictor)
1+ exp(linear predictor)

pr(sustained recovery) =

The average centre effect across the sample has been
incorporated into the constant of the linear predictor,
which is as follows:

Linear predictor for sustained recovery=—1.7+
1 if female—1 if not married/cohabiting —1 if BSI
score is medium/high +1 if received treatment
preference —1 if have no treatment preference +
0.6 if receiving antidepressant drug treatment +
0.02*age in years +1 if employed —0.14* HAMD
score+0.12* AUDIT score—1 if have a chronic
physical condition

This approximation to the predictor using rounded

coefficients leads to estimated probabilities that are
within 5% of the unrounded predictor.
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For example, the probability of recovery in a 40 year
old, married/cohabiting female with few somatic
symptoms, who received her preferred treatment of
SSRI with supportive care, has a HAMD score of 16, an
AUDIT score of 5 and is unemployed with no chronic
physical condition can be derived using the linear
predictor, as follows:

LP=—1+1 (female)—0 (married) —0 (low BSI) +

1 (received preferred treatment)+0.6 (received
SSRI) +0.02 %40 (average age)+0 (unemployed) —
0.14+16 (average HAMD score)+0.12*5 (average
AUDIT score)—0 (no chronic physical condition) =
0.76

This gives an approximate probability of sustained
recovery of 68 %.

Figs 1 and 2 summarize the probabilities of sus-
tained recovery, given the presence or absence of each
of the four most significant predictors derived from
the logistic regression and setting the other predictors
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Table 2. Logistic regression model showing predictors of sustained recovery (HAMD <8 at both 12 and 26 weeks)

Variable Unadjusted OR Adjusted OR 95% CI p value
Treatment

Supportive care with SSRIs versus without SSRIs 1.757 1.843 0.703—4.837 0.214
HAMD score at baseline 0.826 0.874 0.727-1.051 0.152
Centre

London versus Southampton 0.298 0.376 0.091-1.551 0.176

Liverpool versus Southampton 0.720 1.058 0.435-2.575 0.901
Age at randomization (years) 0.996 1.021 0.988-1.055 0.217
Employment status: unemployed versus employed 2.315 2.945 0.784-11.069 0.110
Gender: female versus male 1.227 3.002 1.022-8.817 0.046
Marital status: other versus married/co-habiting 0.757 0.367 0.151-0.891 0.027
Baseline BSI score: medium/high versus low 0.483 0.279 0.114-0.682 0.005
Alcohol use (AUDIT score) 1.096 1.124 0.993-1.272 0.064
Preference

Did not get preference versus got preference 0.573 0.337 0.121-0.936 0.037

Had no preference versus got preference 0.312 0.149 0.048-0.460 0.001
Chronic physical condition: yes versus no 0.777 0.409 0.138-1.214 0.107

HAMD, Hamilton Depression Rating Scale; OR, odds ratio; CI, confidence interval; SSRI, selective serotonin reuptake

inhibitor; BSI, Bradford Somatic Inventory; AUDIT, Alcohol Use Disorders Identification Test.

to the average across the sample. The numerical
example above is similar to that of the prediction
shown in the top right box in Fig. 1, the difference be-
ing that, in the example, we have specified the values
of all variables. The probability trees allow compari-
son of a range of probabilities for sustained recovery
and also indicate the confidence intervals around the
estimates: for example, between a married/cohabiting
woman with few somatic symptoms who received her
preferred treatment (as above — estimated probability
of recovery 73%, range 45-90%), and a married/
cohabiting man with more somatic symptoms who
did not receive his preferred treatment (estimated
probability of recovery 6%, range 2-16 %).

Discussion
Summary of findings

Almost half of participants showed evidence of
recovery from depression across both treatment con-
ditions at 26 weeks, while one-quarter showed evi-
dence of sustained recovery at both 12 and 26 weeks.
Sustained recovery was most likely for women, those
who were married or cohabiting, those with a lower
somatic symptom score and those receiving their
preferred treatment. We have indicated how such
findings could be used to model a patients’ chance of
recovery, given certain characteristics.

Strengths and limitations of study

Our study’s strengths include being based in primary
care and involving practices and patients from a wide
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variety of sociodemographic areas across England.
We considered a range of psychological, physical and
social predictors of outcome, using well-validated
measures. We used these to develop and test a pre-
dictive model of recovery and propose the innovative
use of probability trees as a means of illustrating re-
covery at the individual patient level; if such a tree
were to be used as a practical tool, the order of nodes
could be based on ease of measurement in any par-
ticular setting.

Our study also has limitations. It is a post-hoc ex-
ploratory analysis based on data generated to answer
a different question in a randomized controlled trial.
The participating GPs were broadly representative of
GPs across England in terms of gender and proportion
working part-time, though the study practices were
larger on average than practices in England generally.
Although representative of the population of de-
pressed primary care patients in terms of age, male
patients with depression were less likely to be
referred into the study (Kendrick et al. 2009). We had
26% missing data on our primary outcome variable.
Neither the sensitivity nor specificity of the predictive
factors is particularly high, so we need to be cautious
in interpreting our findings. We focused on mild to
moderate depression; therefore, can give no infor-
mation on predictors for recovery from severe de-
pressive episodes. We focused on sustained recovery;
therefore, our findings cannot be directly applied to
patients who improved at 12 weeks and then got
worse again, those who only improved at 26 weeks
or those who did not improve at all.
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Baseline BSI Receive preference Marital status Gender
Female
73%
(45-90%)
Married
66% Male
(38-86%) 47%
(18-78%)
Received preferred
treatment
55% Female
(31-77%) 50%
(25-75%)
Unmarried
42% Male
166%) | s 25%
(10-51%)
BSI low
29%
(16-46%)
Female
39%
(18-64%)
Married
31% Male
(15-65%) | | 18%
(6-42%)
Did not receive
preferred treatment
23% Female
(11-40%) 19%
\ (7-40%)
Unmarried
14% Male
(6-30%) 7%
(3-18%)

Fig. 1. Estimated probability (95 % confidence interval) of sustained recovery given specific characteristics: start low
baseline Bradford Somatic Inventory (BSI) score. For simplification of the graphical representation ‘did not get preference’
and “had no preference’ have been combined in ‘Did not receive preferred treatment’.

We deliberately excluded potential modifiers post
baseline, including possible effects of consultations
with GPs, of actually taking antidepressant medi-
cation (rather than being offered it) and of inter-
current life events and difficulties. We did not account
directly for past history of depression, although pre-
vious antidepressant use may be a reasonable proxy
measure. We did not account for other factors known
to be associated with outcome of depression, includ-
ing illness perceptions other than those concerning
cause (Fortune et al. 2004), genetic markers (Lazary
et al. 2008), early adverse experiences (Weich et al.
2009), attachment (Bifulco et al. 2002), social support or
personality (Casey et al. 2004).

Comparison with existing literature

Although links between somatic symptoms and de-
pression are recognized internationally (Gureje et al.
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1997), the association that we found between somatic
symptoms and depression outcome appears stronger
than in previous studies. The BSI was designed as a
culturally sensitive measure of distress associated
with depression and anxiety in non-Western popu-
lations. We therefore need to consider its possible
significance in a predominantly Caucasian study
population. Given that we controlled for depression
and the presence of chronic physical illness in this
analysis, the association between BSI and sustained
recovery could indicate anxiety as an independent
predictor of outcome (Saghafi et al. 2007). However,
we found weak associations between BSI score and the
anxiety items on the HAMD. It is therefore more likely
that the BSI is an indicator of somatically focused
distress. Jackson ef al. (2006) found number of bodily
symptoms to be an independent predictor of quality
of life after controlling for anxiety and depression
in people attending medical out-patient clinics and the
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Baseline BSI Receive preference
Received preferred
treatment
26%
(14-43%)
BSI med/high
10%
(6-17%)

Did not receive
preferred treatment*
8%

(4-15%)
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Marital status Gender
Female
43%
(23-66%)
Married/
cohabiting
35% Male
esen | [ 20%
(7-48%)
Female
22%
Unmarried (10-42%)
17%
(8-33%) Male
9%
(3-23%)
Female
15%
(7-29%)
Married/
cohabiting
12% Male
(6-22%) 6%
(2-16%)
Female
6%
(2-15%)
Unmarried
5% Male
1) | s 2%
(1-6%)

Fig. 2. Estimated probability (95 % confidence interval) of sustained recovery given specific characteristics: start
medium/high baseline Bradford Somatic Inventory (BSI) score. For simplification of the graphical representation *did not
get preference’ and ‘had no preference” have been combined in “Did not receive preferred treatment’.

co-existence of painful physical symptoms and de-
pression is associated with higher resource use in
primary and specialist care (Watson et al. 2009). This
is a potentially important finding in the context of
depression in primary care, which needs replication.
Our finding of a strong association between treat-
ment preference and outcome is consistent with exist-
ing literature (Hunot et al. 2007; Raue et al. 2009), but
also raises questions. Our sample, recruited to a trial
in which clinicians and patients were in equipoise
about antidepressant treatment (Kendrick et al. 2009),
may be atypical of patients presenting in primary
care, many of whom have stronger preferences for
or against medication. Our researchers obtained
preference information after patients had consulted
with GPs about their depression, which may have
influenced their preference. Nevertheless, defining
one’s treatment preference may be important, imply-
ing ownership of the problem by the patient and
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commitment to a clear line of action; these may be as
important as getting preferred treatment.

Our finding of a lack of association between treat-
ment arm and sustained recovery is at variance with
the main finding of the THREAD trial, which showed
a modest but significant advantage for antidepressant
treatment in reduction of depressive symptoms at
either 12 or 26 weeks (Kendrick et al. 2009). However,
these two outcomes are not identical; the analysis
presented in this paper is limited to the 74% of par-
ticipants providing HAMD scores at both follow-up
points, rather than the 85% who provided scores at
either point, which tends to reduce power to identify
association with treatment arm.

Our finding of a lack of association between sus-
tained recovery and life events and difficulties runs
against considerable research evidence (Brown &
Harris, 1978) and - in a different analysis arising from
the THREAD study —evidence of an association


https://doi.org/10.1017/S0033291710000437

148 C. Dowrick et al.

between life events and difficulties and remission at
12 weeks (Brown et al. 2009). That analysis included
both baseline (recent stressful experiences) and mod-
ifying factors (fresh start and difficulty reduction),
whereas we focused entirely on factors that could
be used to predict subsequent outcome at the time of
diagnosis. Since modifying factors play a major part
in remission, we remain convinced that sustained re-
covery from depression is more problematic for
people living in aversive social contexts.

Implications for research and practice

Our predictive model advances knowledge of the
factors affecting outcome of depression in primary
care, but needs to be tested in other populations, with
additional factors, and for more severe conditions.
Our probability trees illustrate a potentially helpful
method for the busy clinician, but are not robust
enough to act as formal predictive tools, such as those
employed to calculate risk scores for coronary disease.
If our finding of association between somatic symp-
toms and depression outcomes are substantiated, then
the BSI may become a useful standard instrument for
clinicians assessing depressed patients.

Our findings enable primary care clinicians to
identify which patients presenting with mild to mod-
erate depression are more likely to recover and
encourage treatment approaches based on patient
preference (NICE, 2004; Peveler et al. 2005). If the
patient wants an antidepressant, we suggest that the
GP should prescribe one. If the patient prefers to wait
before formal treatment then the GP should support
this, especially if they have a low BSI, are married
and female. If patients have no preference, then the
primary results from our trial indicate that anti-
depressants should be offered (Kendrick et al. 2009).
Social factors should also be considered and ad-
dressed, if sustained recovery is to be achieved (Brown
et al. 2009).
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